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MpounsBoguTenb cuctemol Tpybonposonos KOHTYP G-RAY - MK KOHTYP cneunanusunpyetcs Ha
NPOU3BOACTBE NMOJIMMEPHbIX TPYO N GUTUHIOB U ABNSIeTCS OAHUM U3 BeQyLLMX NponssoauTenen
B Poccun. BonbLuoi onbiT, NpuobpeTeHHbIl B NepepaboTke HOBbIX MaTepUanoB, NMpPMBEN K CO3-
JaHuo Tpyb N3 nonnaTuneHa noeblilLeHHoW TepmocTorikocTn PE-RT 1 PE-Xa.

MN3rotosneHune pr6 N3 HOBbIX COBpEeMEeHHbIX MaTepuanoB No3BoJideT CHU3NTb NPOU3BOACTBEH-

Hbl€ pacxoabl 1 obecneunTb AOCTYIMNMHYIO KOHEe4YHYIO CTOMMOCTb npoaykuunu.

CrabunbHo Bbicokoe kadecTso npoaykuun MK KOHTYP
obecneynBaeTcs MPUMMEHEHNEM NHHOBALMOHHBIX TEX-
HoJslorMm n MaTepmanos. ABToMaTu3saunsa NpoLeccos 1
NpoAyMaHHbIN MOAXOM, K KaxA0My 3Tany nponssoacTea
rapaHTupyeT 6e3ynpeyHoe Ka4yeCcTBO NPoAyKLNN
KoMnaHun. Kaxpaas naptvsa npoxopuT obsi3aTenbHble
npremo-caaToyHbIe UCMbITaHMA B cCOBCTBEHHON nabo-
patopuu.

Bcs npoaykumsa NK KOHTYP nonHocTbio cOOTBETCTBYET
TpeboBaHNSAM HOPMATMBHbIX JOKYMEHTOB N 3aCTPaxo-
BaHa Ha 10 MunnunoHos pybnen.

CneumanucTsl UccrefoBaTenbckon nabopaTopum
3aHMMaloTCA TECTUPOBAHNEM NPOAYKLMUN 1 paboTaioT
Hap, CO30aHNEM HOBbIX TEXHOJIOTUI U X BHEAPEHNEM
B MPON3BOACTBO. MHXeHepaMu KoMnaHum 6bina
paspaboTaHa yHuKanbHas nofimmepHas Tpy6a KOHTYP

G-RAY OXY ¢ kncnonogoHenpoHULaeMbIM CI0eM.
MNMpumeHsiemas cnctema Tpy6onpoBOAOB Ha HAABMXXHOM
rMnb3e No3BosseT co3aaTtb abCconNoTHO repMeTUYHOE
coefHeHne 6e3 NCnosib30BaHNs PE3MHOBbIX
ynaOTHUTENEN.

B panbHeriwem koMnaHusa cTaBuUT nepef cobor 3agady
cTaTb OOHUM N3 BeAyLLMX POCCUNCKUX NPEeAnpUATUn
Nno Npon3BOACTBY NIACTUKOBbIX TPy6ONpOBOAOB As
CUCTEM XONO[HOr0, ropsiyero BOAOCHabXXeHWs 1 oTon-
neHus. B Tom, 4yto Takasa paboTta HaMu ENCTBUTENTBHO
NMOCTOSAHHO BeETCH, KIMEeHTbl MOryT ybeamTbcs, noce-
TVB Npeanpusitie.

HeatenbHocTb koMmnaHun MK KOHTYP oTBeyaeT cambiM
CTpOrvMM CTaHgapTam KayecTBa, YTo NoATBepXKaaeT
MexayHapogaHbii ceptudgumkar ISO 9001:2008.

TexHnyeckoe pyKkoBOAOCTBO
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Beinyckaemas npogykumsa cuctembl KOHTYP G-RAY cooTtBeTcTBYeT TpeboBaHUSIM HOPMATMBHbIX
JpokymeHToB. ObecneunBaeTcs NOCTOSAHHbIA KOHTPOJIb Ka4ecTBa B TEYEHNE BCEro Npou3BOACTBEH-
HOTO LiMKJa — OT MPOBEPKU KayecTBa MocTynaloLero Cbipbsi 40 NPUeMO-CAATOYHbIX UCMbITAHUM FOTO-
BoW npoaykumun. KoHTponb KayecTBa NpoAyKLMN OCYLLLECTBNSIeTCsl HA COBCTBEHHOM UCMbITaTeNb-
HoM obopynoBaHMK, aTTeCTOBAHHOM NpUY y4acTum YpanbCKoro Hay4yHo-UCCnenoBaTesibCKOro MUHCTU-
TyTa meTponornun. C KaXxaoi N3rotToBieHHOW napTuei Nnpoaykumn B nabopartopuio nocTtynatoT 06-
pasubl 015 NPOX0oXAEeHUS NCNbITaHWi nop, aasneHuem cornacHo NOCT 32415-2013.

BbicokokayecTBeHHoOe Cbipbe

[nsa obecneyeHmsa cTabunbHOCTU KayecTBa
Bbinyckaemown npoaykumn NK KOHTYP ncnonbsyet
MMMNOPTHOE NCXoaHoe cbipbe LyondellBasell,

LG Chem, Dow.

JononHuTensHO NpoBOAMUTCA KOHTPOJIb HA COOTBET-
CTBME XapaKTepucTnkam 3aBofa-n3roToBuTens.
N3mepsieTca nokasartesib TEKy4ecTu pacnasa

LJ19 NONIMMEPHbIX MaTepurasnos, peosiornyeckme
XapaKTepUCTUKM, MO KOTOPbIM MOXHO ONpeaenvTb
COOTBETCTBME HOPMATUBHBIM 3HAYEHUAM, YTO BaXKHO
19 napamMeTpoB nepepaboTky MaTteprasnos.

MpounssoncTeso GUTUHIOB

MK KOHTYP npon3BoauT naTtyHHble GUTUMHIU Ha
Tepputopum KHP no co6CcTBEHHbIM YepTexxaMm 1 nog,
TWwarenbHbIM KOHTpOsieM. B npouecce n3rotosneHus
(PUTNHIOB NUCMOSb3yeTCH BbICOKOKAYECTBEHHbIN
NaTyHHbIV NpyTOK. [prMeHsaeMbIn MeToq ropsyero
npeccoBaH1sa B 3HAYNTENbHOM CTENeHn ysenninsaeT
NMPOYHOCTHbIE XapaKTEPUCTUKN KOHEYHbIX N30eNNNA.

Bbicokasi TO4HOCTb
obecneunBaeTcs
6naropaps
obpaboTke getanen
Ha COBPEMEHHbIX
CTaHKax c
YNCIIOBbIM
NporpamMMHbIM
yrnpaBneHnem.
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UcnbiTaHua Tpyo

CTOMAKOCTb NPU NOCTOAHHOM BHYTPEHHEM
AaBJIeHUN

Bo BpeMsi aToro nucnbitaHusa anemMeHTbl TpybonpoBoaa
HaxoAsTCA NOJ pacyeTHbIM AaBNeHneM npu Temnepa-
Type Boapbl 20°C unun 95°C, B Te4eHne pasHbIX BPEMEH-
HbIX MHTepBanos: 1, 22, 165, 1000 yacos. NcnbiTaHus,
NPOBOAVMbIE B TAKUX XXECTKMX YCNOBUSAX, MO3BONSIOT
rapaHTupoBaTb paboTocrnocobHOCTb TpybonpoBoaa B
TeyeHue 50 ner.

OTHOCUTenbHOE yAJINHEeHNE NMpu paspbiBe

Bbicokas anacTM4yHOCTb TPy M3 TEPMOCTONKOro
nonuatuneHa PE-RT n PE-Xa npeBocxoguT no anac-
TUYHOCTM TPYyObI N3 Apyrux matepunanos. CoeanHeHne
C HaABW>KHOW r'MIib301 TakXe BblAepPXMBaEeT UCnbiTa-
HVMe Ha OTHOCUTENbHOE YAJIMHEHME.

KoHTposnb (pUTUHIOB 13 natyHu 1 Apyrux matepma-
JIOB BK/IOYAET: FeOMETPUYECKMIN KOHTPOSIb, MPOBEPKY
MeXaHNYeCKNX XapakTepuUcTuK (Npeaen npoYHoOCTU Npu
cXaTuu), a TakxKe KOHTPOJb XMMUYECKOro COCTaBa.
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TPYBA KOHTYP G-RAY U3 NOJIN3TUNEHA NOBbILLEHHON TEPMOCTOMKOCTU PE-RT

YcoBeplueHCTBOBaHHas TEXHONIOMMS BblMycka AaHHOro
MaTepuana caenasna BO3MOXHbIM MpUMeHeHne Tpy6o-
npoeofoB 13 PE-RT B coBpeMeHHbIX cuctemax nutbe-
BOrO BOOOCHaGXEHMS, ropsiYero BoAOCHabXeHna 1
oTonneHus.

Ha cerogHAWHMA AeHb pr60I'IDOBO,D,HbIe CUCTEMDI

M3 BbICOKOTEMMNEPATYPHOIo NONN3TUNEHa obnapatot
OOHUM N3 CaMbIX BbICOKMX NOKasaTesien CTOMKOCTH

K OaBneHuto cpenn noJIMMepHbIX pr60I'IpOBO,D,OB.
HoBasi TexHONOrnsa HaHeCceHns 3aLmMTHOro Cros OT
npoHNUaeMoCT Kncnopoaa genaet tTakme pr6bl ofHon
13 Hanbonee COBEPLEHHbIX CNCTEM pr60|'IPOBO,D,OB.

Tpy6bl cepun PE-RT KOHTYP G-RAY
BKJIIOUYAIOT B ce64 2 Tuna:

e Tpy6bl U3 TepMocToOiikoro nonuatuneHa PE-RT

e Tpy6bl U3 TepmocToiikoro nonuatuneHa PE-RT
c aHtTnauddysnoHHbim 6apbepom EVOH

MpeumywectBa Tpyobl KOHTYP G-RAY

Mpov3BoanTCA U3 TEPMOCTONKOIO NOMN3TUNIEHA
PE-RT, He TpebytoLLero clunBku

O6nanaer NoBbILWEHHON MMOKOCTbIO, BbICOKOM
XUMUYECKON YCTONUUNBOCTbHO

YcToumBa K BbICOKUM TEMMepaTypam v AaB/IEHUIO

Bo3mosHOCTb BOCCTaHOB/IEHUSA MOC/E 3a/10Ma,
6narofaps apPeKTy MONEKYNAPHON NaMATUA

3awuiLeHHas oT NPOHNKHOBEHUA Kuciopoga Tpyba
npUMeHMMa AJ/15 OTOMIEHNS

MpeanbHo nogxoanT Kak A/ KOTTEAKHOMO
CTPOUTENBCTBA, TAK U AJ151 BbICOTHbBIX 34aHWiA

Cpok cnyx6bi 50 ner.

CTpoeHue MHOrocJIoMHOM TPyObl
PE-RT-EVOH

BapbepHbii cnoit (EVOH) - cnon
rnonMmMepa ¢ HU3KoWM KMCNopoAonpo-
HML@EeMOCTbIO.

Kneswwmia cnoia (Aaresms) — ciioi,
HaxopAWminca Mexay 6apbepHbIM ClIoem
1 OCHOBHOW Tpy6oii.

BHyTpeHHuii cnoii (PE-RT) — cnoi
OCHOBHOW TPY6bl, KOHTAKTUPYIOLLNIA
C TPaHCMOPTMPYEMOW XXMAKOCTbIO.

Tpy6a PE-RT KOHTYP G-RAY - 3To Tpyb6a U3 oTHOCUTENIbHO HOBOIO KJjlacca noJiumep-
HbIX MaTepuanoB, U3BECTHbIX Nnop Ha3BaHuem (Polyethylene of Raised Temperature
resistance) — MonuatuneH MoBbilweHHoM TepmocTonkocTu. Tpyby PE-RT npousBogar,
He npuberas K nNpoueccy CLUMBKU, Cbipbe N3 creymanbHoro matepuana Lucene SP988
nocTynaeT Ha 3aBoj, B rOTOBOM cocTosiHMu. Bnaropaps yemy Tpyba npuobpeTtaeT psaa,
CBOMCTB, NMpUCYLMX yXe 3Hakomomy PE-X, Takmx Kak MNoBbllLLEHHas O0J/IrOBPEMEH-
Hasi TEPMOCTOMKOCTb U YBEJIMYEHME MPOYHOCTU C BbICOKO MMOKOCTbIO.

O6nacTtb NnpuMeHeHust Tpy6onposoaa PE-RT

Tpy6bl N3 TennocTorikoro nonmatuneHa PE-RT tun |l
npegHasHayvyeHbl ons CUCTEM:

+ XOJIOQHOr0, ropsiYero BOA0CHa6XXeHus;

+ MUTbEBOro BOAOCHAGXeHns;

+ NOAKJII0YEHUS PaAuaTopoB.;

+ HaMoJIbHOro OTOMJIEHUS.

Tpy6bl KOHTYP G-RAY cooTBeTCTBYIOT HaLMOHANbHbIM
TpeboBaHWsIM K MPOAyKTaM, NMpefHasHavYeHHbIM

151 KOHTaKTa ¢ Bofon. 3Tn TpeboBaHus BKIOYalOT
XapakTepuCTMKK BKyca 1 3anaxa, nogaBfieHne pocta
MVKPOOpPraHn3mMoB, Bce fo6aBKu, UCMONb3yemMble

B NMPOM3BOACTBE JaHHOro MaTepuana, BK/TIOYEHbl

B «MO3UTUBHbIN CMMCOK>. [IpMEHEHNE 1 MOHTaX
NnacTUKOBbIX TPY6 ANs ropsiyero BogoCcHabeHus

N OTOMJNIEHNSI pernameHTUpyeTCs CReayoLLMMn
pokymeHnTtamu: CIM40-102-2000 n CI 60.13330.2012.

Tpy6bl PE-RT ¢ noBbILWEHHON TEPMOCTONKOCTbIO Of06-
peHbl MHOTMMY MMPOBbIMU CcTaHaapTamu. B Poccuun
BbIMyCK Tpy6 13 TepMOCTONKOro nonuatuneHa PE-RT
pernamenTupyetcs FOCT 32415-2013. Cpok cnyx-
66l Tpy6onpoBoaa Npu cobniofeHNN PEXNUMOB IKCIITY-
aTaumm JOMKHEH COCTaBNATb He MeHee 50 ner.

Bce Tpy6bl KOHTYP G-RAY npoxopat Ao6poBObHYIO
cepTudmrKaumio Ha COOTBETCTBME TpeboBaHUsIM HopMa-
TMBHOW AOKYMeHTaumun. [Ina npon3BoacTBa UCMonb3yeTcs
NCKIoYMTENIbHO nepeuyHoe cbipbé LG Chem.

Tpy6a KOHTYP G-RAY npegHa3HayeHa onsi CKpbITOn
NpoBOAKM, HO AOMYCKAEeTCA U Hapy>XHas NpoKiaaka B
kopo6 unun namHTyC. MbkocTb TpybonpoBoaa No3sonseT
COKpaTUTb KONIMYECTBO (PUTUHIOB, YTO COKpaLlaeT
CTOMMOCTb CUCTEMbI M BpEMSI MOHTaxa.

TexHnyeckoe pyKkoBOAOCTBO
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NMPEMMYLLECTBA NOJIMMEPHbBIX KOMMO3ULUUWOHHDbIX TPYB

He TpebyeTtcsa clumBka

Kpuctannunyeckas
MUKPOCTPYKTYypa
TepMOCTOMKOro
noauaTuneHa
PE-RT

CouyeTaHuMe HOBbIX 3KCMNyaTaLMOHHbIX XapaKTepUCTUK
NoONMaTUEHa OCTUraeTCa 3a CYET YNyyLeHHOMN Mone-
KYNSIpPHOW CTPYKTYpbl. Bnarogaps TexHonornu npoms-
BOACTBa, NPMMEHSEMON NpU CUHTE3e MaTepmnana,
CTasnio BO3MOXHbIM KOHTPONMPOBaTb pasMeLleHme
3BEHbLEB B NONIMMEPHOW Lenu. YHukansHocTb Tpyb PE-
RT 3akntoyaeTcsa B TOM, 4TO A9 NOSly4eHMS XopoLuen
[ONrOCPOYHOM rMApOCTaTUYECKON NMPOYHOCTU NpU
BbICOKMX TEMMNepaTypax oTCyTCTByeT HE0H6X0aMMOCTb
MX CLUMBKMW.

Tpyby PE-RT npounsBopsT, He npuberas K npoueccy
CLUMBKM, Cbipbe OT 3aBOAA N3roTOBMUTENSA MOCTynaeT B
rOTOBOM COCTOSIHUW (MCKJIoYaeTCs AOMONMHUTENbHBIN
3Tan NpPon3BOACTBA C MPUMEHEHNEM KaTanm3aTopoB
VNN [ONONHUTENBHOro 060opyaoBaHns). Tak Kak MoHs -
Tue npoueHTa clumeku y Tpy6 PE-RT oTcyTcTBYeET —
3TO JaeT CyLeCTBEHHbIE NPENMYLLLECTBA B CPaBHEHUM

C cucteMamu 13 cumTtoro nonunatunexa (PE-X). [oe
NOBbILIEHWE MIIOTHOCTU MONN3TUIIEHA B pesysibTaTe
CLUMBKM UMEET N HEeraTMBHYIO CTOPOHY — YMEHbLUEHNE
nnacTM4yHocTU. MoaToOMy CTeNeHb CLUMBKN Takux Tpyo
Bapbupyetcs ot 60 no 80%.

3awumTa ort Kucinopopa

PasButne TexHonorum noanMmMepoB NOMOINO co3aaTh
HaM HoBoe nokoneHue Tpy6bl PE-RT KOHTYP
G-RAY OXY, cocTosiLLen U3 Tpex c/oe..

KOHTYpP.pd

Ans yero Hy>xeH cnovi EVOH?

MonumepHbie Tpybbl ABNAOTCA ra3onpoHMLaeMbIMUN.
BHyTpb Tpy6bl N3 OKpy>KatoLwero Bo3ayxa NOCTOSAHHO
npoHukaeT kucnopog. Cneacrtenem aToro npouecca
ABNAETCH KOPPO3USA He3aLLMLLEHHBIX CTanbHbIX
3/1IEMEHTOB CUCTEM OTOMNEHNUS, KOHTAKTUPYIOLLUX C
BOJOW, N «3aBO3AYyLUMBaHNE» BEPXHNX TOYEK CUCTEMBI.
Jns npenoTBpalleHns aTUX SBNIEHUI, MPensATCTBYIOLLMX
HopmanbHOM paboTe cMCTeEM BOAAHOIO OTOMIEHUS,

B KOHCTpYKuun Tpy6sl KOHTYP G-RAY OXY
npepycmoTpeHo Hanndne EVOH cnos.

EVOH - sTneHBuHMNOBLIN CNMPT, NpYMeHsieTcs

B KayecTBe aHTUANDDY3NOHHOIo KUCNOPOAHOro
6apbepa. 10T nonmmep obecneymBaeT CHUXEHNE
onddysnm kncnopopa B TEMNIOHOCUTESb Yepes3 CTEHKMU
TPy6bl HVUXE AOMYCTMMOrO 3Ha4YeHWs, NPeayCMOTPEH-
Horo Tpeb6oBaHneM MenepanbHOro 3akoHa «TexHuyec-
KNI pernamMmeHT o 6e30nacHOCTM 30aHUIM N COOpYXe-
HWU». B nepeyeHb koToporo Bxogut CIM 60.13330.2016
«CHwulM 41-01-2003» «OTonneHne, BEHTUNALMSA U KOH-
OMUMOHMpOBaHMe Bo3ayxa» pasgen 6 nyHkT 6.3.1,
pernamMeHTMpYIOLLMIA OrpaHM4YeHne No KNCNopoao-
npoHuLaemMocTu nonmmepHsbix Tpy6 (0,1 r/(M3*cyT).

50x — yBenunyeHne
cnoeB Tpy6bi KOHTYP
G-RAY OXY

HapeXHasi KOHCTPYKLUUS TPyObl

B tpy6e PE-RT-EVOH KOHTYP G-RAY OXY uncknioyeHa
BO3MOXHOCTb paccfioeHu s, Tak Kak paclumpeHne
HECKOJIbKMX CNOEB NPOUCXOANT OAHOBPEMEHHO B
OT/IYMe OT MeTaslIoNNacTMKoBOW Tpy6bl, roe B camMom
CTPYKTYype 13 HECKOJIbKMX PasfiNyHbIX MO MaTepuany
CNOEB KPOETCS HeA0CTaToOK, HEBUANMBIN Ha NepBbIn
B3rnsa. Mpu Harpese Tpybbl, N3-3a pasfMyHbIX
KO3(pPULUNEHTOB TeMnepaTypHOro yoJIMHEHUS ClOEB,
MOXET NPOUNCXOANTb UX CMELLEeHME APYr OTHOCUTENbHO
apyra, 4To BeAeT K NOSIHOM noTepe NpOYHOCTN.
KoadhdunumeHT NMHENHOro TeNI0BOro Yo IMHEHNUS
nonuatuneHa B 7-10 pas npeBbiwaeT KoapDULUMEHT
YOJIIHEHWS antOMUHMSA.

MpumeHsiembin matepman EVOH B nponsBoactee Tpy6
KOHTYP G-RAY siBnsieTca Takvm Xe NosMMmepoM, Kak

1 Tpyba PE-RT. MoaTtomy nmeeT ognHakoBoe ¢ Tpybon
JINHENHOoE yannHeHne. Kpome Toro MHOrocsiorHble
nonnmMepHble Tpybbl U3 MaTepuana PE-RT obnapatot
NOBbILLEHHOW MMBKOCTbI0. OHM YHMBEPCabHbI MO TUMam
COEANHEHNI: X MOXHO COeAMHATb Kak TPaauLMOHHbI-
MW MeXaHN4eCKUMN PUTKH-
ramu, Tak u cBapmBaTb

C NOMOLLIbIO HEJOPOTUX
cBapHbIx PE-RT-dutmHros,
KakK NonunponuneHoBble
Tpy6bl.




KHTYP

AnacTuyHoCcTb

3a cyeT cBfi3aHHbIX Mexay cobor MoNeKys NonepeyHbIX
LenoYyek nosbIlaeTcs yaaponpoYyHoCcTb MaTepuana
PE-RT n ctonkocTb Tpy6el KOHTYP G-RAY Kk pacTpec-
KMBaHMIO MOZ, Bo3aencTemeM nsrmba. bokosble Lenoy-
k1 matepuana PE-RT o6napatoT pacTaXUMOCTbIO

1 MOABWXHOCTBIO, 6naropaps 4emy oHM
crnocobHbl NornoLaTb U paccemsaTb
3HEepruio.

Crapguu Baskon pedopmaumm nonuatuneHa PE-RT

Papgunyc usruba

Tpy6bl PE-RT KOHTYP G-RAY pnameTtpom @16Mm 1
20MM MOXHO 1M3rnbaTb Bpy4Hylo, 6€3 NPYXMHHbIX

KOHAYKTOpOB. Ansa ¢ukcaumm nsrnéa 90° Tpybul J16
pekoMeHAyeTCsa UCNoNb30BaTh «rKcaTop nsrnbas.

[ns Tpy6 omameTpomM oT 25MM MOTyT UCMONb30BaTbCA
cTaHAapTHble TMB0YHbIE MHCTPYMEHTbI. (DrKcaums nsrm-
6a ocyLeCcTBASETCS NPY NMOMOLLM MOHTaXHbIX CKO6 1nv
KpenneHnm HenocpeacTBeHHO Ha MOHTaXHOM y4acTKe.

Tpy6y cnenyeT npoknanbiBaTh Tak, 4To6bl IPU U3MEHe-
HMM €& ANNHBI OHA He NepesioMuNach B MecTe nsruba.

AonyckaeTtcsa usrné6asme tpy6 KOHTYP G-RAY c
paauycom usrnéa He meHee 5 auameTpoB TPyGbI.

& 16 mm

«— 80
mﬂuycmm SxDuap

MuHuManbeHbI paauyc
narn6a tpyé KOHTYP G-RAY

Papunyc nsruba tpy6 KOHTYP G-RAY Ta6nuua i
AuameTp Tpy6hI MwuH. paauyc
G-Ray, d mm nsruba, Mmm
16 80
20 100 (80)
25 125
32 160

BoccTaHoBneHue nocne 3asoma

Y Tpy6bl CyLlecTBYeT Tak Ha3biBaeMas «MoseKkynsipHas
namMsaTb» — CNOCOBHOCTb BOCCTaHaBNMBaTb CBOO op-
My NnocJfie MexaHU4Yecknx BO30eNCcTBUIA, nyTem nporpe-
Ba HY>XHOrO yyacTka CTpouTeNbHbIM dheHoM. Mpun

3TOM Bce paboune xapakTepucTuku — TeMneparypa,
[aBneHne — 0CTalTCsl HEM3MEHHbBIMU.

AdPpekTBHOE Ucnosib3oBaHNe

CospaHHas nonumepHas Tpyba PE-RT paer
BO3MOXXHOCTb 3 PEKTVBHOIO UCMO0JIb30BaHUA

Ha NPOMbILLIEHHbIX N APYIMX KPYMHbIX 0ObeKTax,
Korza yAopOoXXaHve npu Ucrnosib3oBaHnm
MeTaslsIoNnIacTUKOBOM TPyObl CyLL,ECTBEHHO,

a MPEeVMYLLLECTBO B BUAE MANoro KoapouumeHTa
TEN/10BOro JINHENHOrO YI/IMHEHUA HE 3HAUUTENIbHO
B OETOHHOII CTAXKE.

K Tomy e, 3annTb 6eTOHOM H6OnbLIOE KOMYECTBO
TpyObl, n36€3xaB B yCNOBUAX KPYMHOIO CTPOUTENbCTBA
€€ N3/10MOB U PACT/IOLLMBAHMA, NPOLLE, UCMOMb3YA
Tpy6bl PE-RT.

bnaropaps noBblweHHOR rMbKoCcTU TPY6, puck
BO3HVKHOBEHUSA MEPEIOMOB CBOLUTCA K MUHUMYMY,
a €C/11 OHU BCE e NPOUCXOAAT, TO [epOpMUPOBaAH-
HbI TPy6OMpPOBOL, MOXXHO BOCCTAHOBUTbL BCEO

3a HECKOJIBKO MUHYT.

Jns npouecca BoccTaHoBNEHUst GopMbl TPYBy HYXXHO
HarpeTb cTpoutenbHbiM peHoM T = 350°C. HarpeBas
BO3[YLUHbIM MOTOKOM Ha pacctosiHun 100-200MmMm,
HeobxoaMMo Bpalath Tpyby nnu deH oo npuaaHus Tpybe
okpyrnow gopmsl. Mpy NnpaBuIbHOM BOCCTaHOBIEHMM
MecTo nepernba He Bcerga MoXeT 6bITb N1erko
0o6Hapy>XeHO BM3yasibHO.

Mpuv neperpese HapyLwaeTca MONeKynsapHas CTpyKTypa
Tpybbl (MaTepman Tpybbl MNaBUTCA), YTO AenaeT HeBO3-
MOXHbIM BOCCTaHOBJIEHNE NpeXHeN hopMbl B MecTe
3anoma. [locne TepmMnyecKoro BOCCTaHOBNEHUS Tpyba
MOXET 6bITb MCMOJIb30BaHa TOJIbKO B OXJ1aXAEHHOM
COCTOSIHUN.

OT 3aMep3aHns Boabl BHYTPU CUCTEMbI TPYObl N3 TepMO-
cTonkoro nonuatuneHa PE-RT He cTpapatloT COBCEM.
OpHako, 3To 06CTOATENLCTBO HE pacnpoCTpaHaeTcs

Ha MeTanImMyeckune 4YacTn CUCTEMBI.

TexHnyeckoe pyKkoBOACTBO



TPYBA KOHTYP G-RAY U3 CLLUUATOIO NOJINSTUJIEHA PE-Xa

MonepeyHas CLUMBKa MOJIEKYN MOJNITUIIEHA NPUBOLMT K YAYYLLIEHUIO ero CBOMCTB.
Mpwn clumBke Mexay Makpomonekynamu nonumepa obpasyiorcs o6beMHble none-
peuHble cBA3u. Konnuecteo o6pa3oBaHHbIX CBA3€Ei onpenenseTcs nokasaresemM Tak

Ha3blBA€MOW CTENeHu CLUNBKMU.

Ha paHHbIi MOMEHT U3BECTHO YeTbipe CTeNeHU CLUMBKU. DTo MeToabl @, b, cnd. B
Halwem KaTanore npeactaBfieHbl TPyObl U3 NONN3TUNEHA, CLUMTOMO N0 MeToay «a».
39T0 camMbii 3(p(PEKTUBHBIN BUA, CLUUBKU, KOTOPbIA OCYLLECTBASETCA NpU rnomMoLim
opraHun4yeckux nepokcmpos. B pesynbrate Ha 1000 atomoB yrnepopna nosny4vaercsi

2-3 MeXMonekynsipHble CBA3M. DTOT Mpouecc TpebyeT KOHTPOJA 3a PEeXMMOM
Temnepartypbl Kak BO BpeMs peaBapuTesibHOM CLUMBKU, Tak U B XO4e NoC/ieayloLero

HarpeBaHus Tpy6.

MpenmywectBa
Tpy6bl PE-XA KOHTYP G-RAY

[pon3BoauTCA M3 NOMM3TUIEHA C NEPOKCULHBIM
METO0M CLUMBKM, CTEMEHb CLUMBKM He MmeHee 70%.
O6napaer NoBbILEHHON MMOKOCTbIO, yCTOMUMBA

K BbICOKNM TEMMEPATypaM U JaBieHUIO.
Bo3moXXHOCTb BOCCTaHOB/IEHUA MOC/IE 3a/10Ma
6naropaps apPeKTy MOJIEKYISPHOIN NaMATH.
[onHocTblo 3aWyLLEeHHaA OT NPOHUKHOBEHUA
Kucnopoga Tpyba npumMeHrma LN OTOMNEHUA.
MpaeanbHo nogxoanT Kak A1 KOTTEHKHOMO
CTPOUTENbCTBA, TAK U A1 BbICOTHbIX 3aHMWIA.

XapaktepucTuku

Pabounin cnovi Tpy6 N3roToBJIEH U3 CLUMTOrO NOAN3TUIIE-
Ha PE-Xa. HapyxHbI1 crnoii Tpy6bl, NpesoTBpaLlaoLmii
AN dysunio KMcnopoaa, BbINOMHEH U3 NOSIMBUHUAITA-
neHa EVOH. MonumepHblie Tpybbl PE-Xa nponsBoasTcs
13 MONN3TUIIEHA, KOTOPbIN NoaBepraeTcs npoueccy
CLUMBKM, TO €CTb 06pa30BaHMIO MONEPEYHbIX CBSA3EN.
ITOT MeToA, Hanbosiee KOHTPONMPYEMbI cpean
«CLUMTBIX» MONN3TUIIEHOB, HO TPebyeT cneumnanbHbIX
3HaHW 1 06opyaoBaHUS.

Mpw BoI6GOpe TPY6 Nop HameHoBaHeM PE-Xa o6s3a-
TenbHO obpallaiTe BHUMaHne Ha U3roToBUTENs 1 [o-
BEPANTE TONIbKO NPOBEPEHHbIM MPON3BOAUTENAM.

CTpoeHue MHOrocCJIonHOM TPpyObl
PE-Xa-EVOH

BapbepHbiii cnoit (EVOH) - croii
nonnmepa ¢ HU3KOoW KMCIOpoAonpo-
HMLLAEeMOCTbIO.

Knesiwymin cnoin (Aaresms) — cnioi,
Haxogawmincs mexay 6apbepHbiM Cloem
1 OCHOBHOW Tpy6oiA.

BHyTpeHHum cnown (PE-Xa) - cnon
OCHOBHOW TPy6bl, KOHTAKTUPYIOLWNIA C
TpaHCNopPTMPYEMOW XUAKOCTLIO.

KOHTYpP.pd

O6nacTb NpUMeEHeHus
Tpy6onpoBopna PE-Xa

Tpy6bl 13 clumntoro nonnatuneHa PE-XA KOHTYP G-RAY
npefHasHayYeHbl AN BHYTPUOOMOBBIX CUCTEM XOJ10[-
HOro, ropsiyero BogocHabXeHus, NMMTbEBOro BOAOCHa6-
XXEHUSA, HAMONbHOIO OTOM/EHNS, & TakXXe CMCTeM OTon-
NeHNs C Ny4eBOW pa3BOAKON AN NOAKIIOYEHUS
paanaTopos.

OddeKkT TemnepaTypHor namMaTu

BaxHas oco6eHHOCTb Tpy6 13 CLUMTOrO NONANaTUIeHa —
Tak HasblBaeMbI «3(PeKT TeMnepaTypHon nams-

TW», @ UMEHHO CNOCOBHOCTb MaTeprana BocCTaHaB-
nneatb popmy. lMpun gedpopmaumnm CLUMTOro NOANITU-
JleHa ero foCTaTo4yHO NporpeTb CTPOUTENbHLIM (PEHOM,
4yTOObI U3AENe BEPHYIO N3HaYanbHylo hopmy.

Mpu n3rnbe Tpy6bl CXXMMAIOTCA U pacTArnMBaloTCS
MOJIEKYNISIPHO CBSi3aHHble y4acTkn. OHM HakannmealoT
BHYTPEHHee HanpsXeHune, a nocne nporpesa nx
YyMApYyrocTb cCHUXaeTcs. B pesynbrate HakonneHHoe
BHYTPEHHEee HanpshXeHne co3faeT B TONLe MaTepuana
yCUnus, Nof, BO3NENCTBMEM KOTOPbIX TPY6bI
BOCCTaHaB/MBAIOT CBOIO NepBOHaYasbHyo hopmy.

Bnaropaps atoMy apheKkTy MOXHO He 60ATbCs
cryyanHoro nepepasnueaHus Tpy6bl. Kpome Toro,
Tpy6a He NIoNHeT B Clyyae 3amMmep3aHus BOAbl BHYTPU
BOAOMPOBOAA.

r




K-HTYP

dusnueckue xapakrepuctuku Tpyool KOHTYP G-RAY Ta6nuua 2
En 3HaueHue Tpy6 KOHTYP G-RAY OXY
NMOKAS3ATEJ1b ‘ - - - -
uam. |PE-RT PE-Xa PE-RT PE-Xa PE-RT PE-Xa PE-RT PE-Xa
Tmn i Tun Il Tmn i Tun Il

Hapy>HbIn gnameTp MM 16 20 25 32
TonwuHa cTeHkun MM 2,2 2,8 3,5 4.4
BHyTpeHHUI gnameTp MM 11,6 14,4 18 23,2
JOnunHa 6yxTbl M 150 100 100 50 100 50
MwuH. pagnyc nsrnba BpyyHyio MM 80 100 125 160
O6beM xugkoctn B 1 m.n. n 0,106 0,163 0,254 0,423
Knacc skcnnyaTaumn / Mia XB,1,2,4/10  XB,124/10  XB,1,2,4/1,0 | XB,1,2,4/1,0
MaKCcumalibHoe pa6oqee naBlieHne 5/0,8 5/1v0 5/078 5/1,0 5/0,8 5/1v0 5/0,8 5/170
Pabouas Temnepartypa °C 80
MakcumanbHas paboyasi TemnepaTypa °C 90
MakcumanbHas aBapuiniHas °C 100
Temneparypa
KoadbdunumeHT nuHenHoro MM/M*K 0,18
paclmpeHuns
KoadbdunumneHT TennonpoBogHOCTU Bt/m*K 0,4
Cepua S 3,2
CraHpapTHOe pasMepHoe OTHOLIEeHeN 74
SDR )

(o)
CreneHb CLUMBKKN 7, He — 70 — 70 = 70 =

MeHee
LLlepoxoBaToCTb MOBEPXHOCTU, HE MM 0,0015
6onee
YoenbHas TennoeMKoCTb K‘D‘)é/Kr 1,9

2

KuncnopogonpoHmuaemocTtb, M N(':://T(EAM)X npn40°C<0,32, npn80°C< 3,6

MAPKUPOBKA TPYBbl KOHTYP G-RAY OXY
Tpy6a PE-Xa KOHTYP G-RAY OXY — Tpy6a c EVOH cnoem

MapkurpoBka Tpy6 HAHOCUTCS Ha MX MOBEPXHOCTb C MHTEPBASIOM He 6osiee 1 M 1 COAepPXUT ClneaytoLLyio MHDOPMaLMIO:

] ) ’§ E & s b3 =
[SIN = 0,5 © = s - s 1 =
oIp g - 2 32 fgs AR o %S s = o
PR S 13 o Iao g 98 ax O s 0T
Q m >, %e) [~ S - [T [T m = B
[T a9 A gis ol g x2 7o Sg o g
$£9 52 5 S82 55 2EEZ  2E £ g a8
CRA = o} s oF k sd s~ = =
¥ 2 T :g =1 L © % o g g
bEX G-RAY OXY 16 2,2 rodn
-Xa 20 2,8 .
KOHTYP (oTonnenue, 5/1.0 32415- XXXXXX XX XX XX
EVOH C 3alUTHbIM 25 3,5 MTlla 2013
cnoem) 32 4,4

JlononHuUTenbHO Ha 6yXTe HaHeCceHa MeTKa Ha Kaxxapli MEeTp AJINHbI.

i0 TexHMyeckoe pykoBOACTBO



K-HTYP

HOMEHKJIATYPA TPYB KOHTYP G-RAY
Tpy6a PE-RT KOHTYP G-RAY aonsa BogocHabxeHus
\ T T = _
'_ - - d '. —

OpHocnoriHasa Tpy6a KOHTYP G-RAY n3rotoeneHa 13 nonnaTuieHa NoBblWeHHOM TepmocTorikocTy PE-RT tun I
noTY 22.21.29-013-14504968-2021, knacc npumeHeHus 2 no NOCT 32415-2013, coeanHSAeTCA HaABUXHbIMUN
rmnb3amu. LigeT: 6enbliii.

ApTUKYn Hapy>Hbin TonwmHa BHyTpeHHUn O6bem Bec, ByxTa,
AnameTpd, MM  CTEHKUS, MM  AuamMeTp, MM BOAbl, JI/MM Kr/m M
060200016100 16 2,2 11,6 0,113 0,094 150
060200020000 20 2,8 14,4 0,201 0,147 100
060200025000 25 3,5 18 0,314 0,229 50
060200032000 32 4,4 23,2 0,531 0,367 50

Tpy6a PE-RT KOHTYP G-RAY OXY ana otonneHuvs

MHorocnoiHas Tpy6a KOHTYP G-RAY OXY PE-RT-EVOH unsrotosneHa 13 noiMaTuiieHa noBbilUEHHON TepMO-
ctonkoctT PE-RT Tvn Il no TY 22.21.29-013-14504968-2021, nmeeT KucnopogoHenpoHmuaemsiii cnom EVOH
(3TMNBUHUIIOBBIN CNNPT), YTO NO3BONIAET UCMOJSIb30BaTb TPYOY B CUCTEMAX paanaTopHOro oToMnsIeHMs, Knacc
npumeHerns 5 no NOCT 32415-2013, coeguHaeTcs HAOBWXKHbBIMU rnib3amu. LiBeT: dunoneTtosbii.

ApTukyn HapyxHbin TonwwmHa BHyTpeHHuI O6bem Bec, ByxTa,
Aanametp d, Mm CTEHKU S, MM AvnamMeTp, MM  BOAbl, J1/MM Kr/m M
060300016000 16 2,2 11,6 0,113 0,094 150
060300020000 20 2,8 14,4 0,201 0,147 100
060300025000 25 3,5 18 0,314 0,229 50
060300032000 32 4.4 23,2 0,531 0,367 50

KOHTYpP.pd



KHTYP

Tpy6a PE-Xa KOHTYP G-RAY OXY gnsa otonsieHus

MHorocnoiHas Tpy6a KOHTYP G-RAY OXY PE-Xa-EVOH n3roTtoBneHa 13 clumMToro
nonuatuneHa PE-Xa nmeet kncnopopgoHenpoHuuaemsiii cnoi EVOH pacnonoxeHHbIin
CBEpXY, YTO MNO3BOJIAET UCMOJIb30BaTb TPYOY B CUCTEMAX paanaTopHOro OToMJIeHUs, Knacc
npumeHeHuns 5 no NOCT 32415-2013, coepuHaeTcs HAABWXHBIMU rMnb3amMu. LiBeT: cepblii.

Aptakyn puamerpd i cromumum  munserp, wIE A e
060500016200 16 2,2 11,6 0,094 200
060500016000 16 2,2 11,6 0,094 100
060500020100 20 2,8 14,4 0,150 100
060500025500 25 3,5 18 0,230 50
060500032500 32 4,4 23,2 0,367 50

Tpy6a PE-Xa KOHTYP G-RAY ansa BogocHabxxeHus

OpHocnomHas Tpy6a KOHTYP G-RAY gnst XonogHOro 1 ropsiyero BoAoCcHab>XeHusl, MsroToBneHa U3 CLUMTOro
nonnatuneHa PE-Xa 6e3 EVOH cnosi no FOCT 32415-2013, knacc npyumMeHeHust 2 He TpebyoLwwmii KUCNOPOLHOro
6apbepa, coeauHAeTCs HaABMXXHbIMU MMNb3aMu. LiBeT: HaTypanbHbIiA.

ADTUKV HapyxHbivi TonwmHa BHyTpeHHUN O6Bbem Bec, ByxTta,
pTUKYy. Aanametpd, MM  CTEHKM S, MM  AuMamMeTp, MM BOAbI, J/MM Kr/m M
060600016200 16 2,2 11,6 0,113 0,094 200
060600020000 20 2,8 14,4 0,201 0,147 100

TexHnyeckoe pPyKoBOAOCTBO



K-HTYP

NMPOEKTUPOBAHUE U MOHTAX NOJIMMEPHbIX TPYBOINMPOBOAOB

nepequb HOpMaTm BHOM AOKyMeHTauuuun

MpoekTnpoBaHue, MOHTaX U 3KCIJlyaTauus
cuctem Tpy6onpoeogos KOHTYP G-RAY
AOJIDKHbI BbIMOJIHATbBCHA B COOTBETCTBUM C:

e [ocypapcTBeHHbIM cTaHaapTom PO FOCT
32415-2013 «Tpy6bl HANOPHbIE N3 TEPMOMNIACTOB

M coeaMHUTENbHbIE AeTann K HAM s CUCTEM
BOJOCHabXeHusa 1 otonneHnsa. ObLme TexHnyeckme
yCI0BUSI».

e [ocypapcTBeHHbIM cTaHgaptom PM FOCT 30815-
2002 «Tepmoperynatopbl aBTOMaTn4yeckne
OTONUTESIbHbIX NPUBOPOB CUCTEM BOOSHOIO
oTonneHus 3gaHuin. Obwme TeEXHUYECKNE YCNoBUS».

® CI150.13330.2012 «Tennoas 3awuta 30aHNN».

e C[160.13330.2016 «OTonneHue, BEHTUNALMSA U
KOHAVLMOHNPOBaHME BO3ayXa».

e CI130.13330.2012 «BHyTpeHHUI BOQONpOBOA,
M KaHanmMsaums 3gaHum».

® C[173.13330.2012 «BHyTpeHHMEe caHnTapHO-
TEXHNYECKNE CUCTEMbI 30aHUI>.

® Cl161.13330.2012 «TennoBas nsonauus
obopypoBaHus 1 TpybonpoBoOAOB».

® C[151.13330.2011 «3awmTa OT Wwyma».

e CaHllnH 2.1.4.1074-01 «[MnTbeBas Boga.
[MrneHnyeckune TpeboBaHMSA K KQ4eCTBY
BOJbl LLEHTPanM30BaHHbIX CUCTEM MUTHEBOIO
BOOOCHabXeHusi. KoHTposnb kavyecTBa».

® CaHlMnH 2.1.4.1175-02 «[urneHnyeckune
TpeboBaHMA K Ka4eCTBY BOAbI HE LIEeHTpanun3o-
BaHHOro BogocHabxeHuns. CaHuTapHas
OXpaHa UCTOYHUKOB>.

® CaHllnH 2.1.2.2645-10 «CaHuTtapHo-
annpgemMunonornyeckre TpeboBaHnsa K XUnbiM
30aHuaAM 1 nomeweHmam. CaHnTapHo-
3aNNAEeMNoNornyeckre npasmna u HOpmMaTuBbI».

KOHTYpP.pd

e CI141-102-98 «[MpoekTupoBaHue n
MOHTaX Tpy6onpoBOAOB CUCTEM OTOMJIEHUS C
MCMNONIb30BaHMEM METaIONOIMMEPHBIX TPYO».

e CI141-103-2000 «[MpoekTnpoBaHme TENIOBOM
nsonaumMm obopynoBaHua 1 TpybonpoBOAOB».

® CI140-103-98 «[lpoekTrpoBaHune n
MOHTaX Tpyb6onpoBOJOB CUCTEM XONIOLHOIO U
ropsiyero BogocHabXeHusi ¢ UCNoJib30BaHNEM
MeTanonoIMMepHbIX Tpy6».

e Cl141-109-2005 «[MpoekTrpoBaHmne n MOHTax
BHYTPEHHUX CUCTEM BOAOCHAOXEHMS 1 OTONNEHUSA
3[4aHuI C UCNONb30BaHNEM Tpy6 U3 «CLUNTOFO»
NonNnaTUIEHa».

e CI140-102-2000 «[1poekTrpoBaHne n MOHTax
TpyboNpoBOAOB CUCTEM BOLOCHaAGXEHUS 1
KaHanuMsaumm n3 nonnMepHbIx Matepmanos. O6uwme
TpeboBaHUs».

e MJIC 40-2.2000 «lMocobure no npoekTnpoBaHuio
aBTOHOMHbIX MHXEHEPHbIX CUCTEM OAHOKBAPTUPHbIX
1 65T0KMPOBAaHHbBIX XWUIbIX IOMOB (BOAOCHabXeHMe,
KaHanmnsauus, TennocHabxeHune 1 BEHTUNALNS,
rasocHab>eHue, afIeKTPoCHabXeHME)».

® TP-139-03 «TexHnyeckmne pekoMmeHzaumm rno
NPOEKTUPOBAHMIO 1 MOHTaXy CUCTEM BHYTPEHHErO
BOOOMNPOBOAA 34aHUI C UCNONb30BaHMEM Tpyb 13
cwuToro nonunatunenHa (M3-X)».

¢ HacTtoswwme pekomMmeHaaLmm no npuMeHeHuio Tpyb
HaMoOpPHbIX MOSIMMEPHbIX N3 TEPMOCTONKOrO U CLUMTOrO
NonnaTuieHa, a Takke GUTUHIOB K HAM CUCTEMBI
Tpybonposonos G-Ray ans otonneHus, ropsyero

1 XONI0QHOI0 BOAOCHAabXeHMs.
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ATanoHHblIe KpUBbie ANIUTENIbHOW NPOYHOCTU
Tpy6 n3 PE-RT tTun I u PE-RT Tun i

Ba)xHoI 0coBeHHOCTbIO NoNMMepoB aBnseTcs apdexT
CTapeHus, 3aK/ioYalloLWMNCA B CHUXKEHUM NPOYHOCTU C
TeyeHeM BpeMeHu. B oTnnymne oT apyrmx Mmatepunarsnos,
HanpuMmep, MeTannoB Ajs NpUMEHEHNS NOIMMEPOB B
KayecTBe KOHCTPYKLUMOHHOIo Matepumana, Hy>XHO UCXO-
ONTb UMEHHO 13 XapakKTePUCTUK ANUTENbHOWM MPOYHOCTH
B npepnonaraemMbix yCIIOBUSIX 3KCMyaTaumu.

MHbIMM cnoBamu, cpok cnyx6bl Tpybbl 3aBUCUT OT
Temnepatypbl 1 faeneHus B Tpybe. B cooTBeTCTBUM

c Tabnuuamu, npusepeHHbiMu B FOCT 32415-2013 ons
pa3HbIX TUMOB MaTepuanos, KOTOpblE NMPUMEHSIIOTCS
OJ1 Npon3BoAcTBa TpyH, MOXHO onpenennTb Makcu-

ManbHoe paboyee naBneHve Tpy6 PE-RT ans pasHbix
TemMrnepaTypHbIX PeXMMOB 3KCMyaTaunu, a Takxxe CpokK
cny>x6bl Tpy6bl NPY 3aA4aHHbIX YCIOBUSX 3KCMlyaTaLuu.
PeanbHblii cpok cny>6bl NONMMEpPHbIX TPy cknaabiBa-
€TCA N3 BPEMEHHbIX NPOMEXYTKOB, COOTBETCTBYIOLLMX
pasnnyHbIM TeMnepaTypam 1 JaBfeHNSAM, B KOTOPbIX
cTapeHue MaTepuana nponcxoamnT HeOANHAKOBO.

Hanpumep, oTonUTeNbHbINM CE30H COCTaBnseT 7
MecsLEeB Npu cpefHen TemnepaType TensoHocuTens
40% OT MakcuMarnbHOW, a B NETHUI Mepuog, oTonneHne
OTCYTCTBYET.

MoXHO NPeanosioXuTb, YTO BeipaboTka pecypca 3a
OOMH KaneHaapHblii rop, 6yaeT npuénmusnTensHO Ha
4YeTBepPTb MEHbLUE PacCYMTaHHON MPU MakCUMalbHbIX
3KCMNJIyaTaLUMOHHbIX MapamMeTpax.

Mpaduk. YCTONUMBOCTL K AaBJ/IEHUIO U [,0JITOBEYHOCTU

3
m 3aBucMMocCTb BpeMeHun
B Xapakrepucruku PE-RT un | AO paspyuienus Tpy6
n3 PE-RT tun Il ot
B Xapakrepucruku PE-RT tun Il >
% AeACTBUSA KOJIbLLeBOro
HanpskeHus
npu passin4yHbIX
Temneparypax.
2 MpsiMble NMHUK Ha
npuBeneHHoN anarpaMmme
5 rokKasblBaloT KONbLEBOE
Hanpsi>keHne, KoTopoe
, Tpyba cnocobHa
%8»5 BblAEpXaTb B TEYEHNE
[0 30C onpeneneHHoro cpoka
g 40°C npw NOCTOSAHHOWN
: 50°C Temneparype BoApbl.
0,
7 60°C Kak BngHO 13 pucyHka,
70°C KpuBble perpeccun PE-RT
b 80°C 7N |l 04eHb «nonorune»,
5 yTo obecneymBaeT
90°C BbICOKME pacyeTHble
95°C HanpsXeHUs B
4 100 Te4eHve ASINTENLHOro
‘\ BpeMeHU, 0co6eHHO
3 110°C NPpW NOBbILLIEHHbIX
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HanpseHne B crenke Tpy6bi /MIa
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Konbugsoe HanpskeHue, MMa

B cooTtBeTCcTBUM C rpadmkaMmun ganTensHom
NpoYHOCTH, NpuBe-aeHHbiMm B FTOCT 32415-2013 ansa
pasHbIX TUMOB NONIMMEPHbIX MaTepmnanos, KoTopble
NPUMEHSIIOTCS AJ1s NPON3BOACTBA TPY6, MOXHO
onpepennTb MakcumarsbHoe paboyee gaBneHuve Tpyo
PE-RT 1un Il n PE-Xa ona pasHbix TeMnepaTypHbIX
pPeXnMOB 3aKCMyaTaumn, a Takxxe CPoK Cry>obl
TpyObl MPY 3aaHHBIX YCOBUSX 3KCMNyaTaummn.

PeanbHbIV cpok ciy>X6bl MOJIMMEPHbIX TPYO
CKafblBaeTCs U3 BPEMEHHbIX MPOMEXYTKOB,
COOTBETCTBYIOLMX PasfiM4yHbIM TEMMNEpPaTypam

1 JaBNeHNsIM, B KOTOPbIX CTapeHne maTtepuana
NpPoONCcXoamMT HEOANHAKOBO. VIHbIMY cnoBamMu, CpoK
cnyX6bl TpyObl 32aBUCUT OT TEMMEpPATYPbI U AaBNEHUS
B Tpy6e.

K-HTYP

MpurBeneHHble HXKe rpadukm NOKasbiBaloT KOJbLLEBOE
HanpshkeHue, koTopoe Tpyba cnocobHa BblaepXaTtb

B TeYEeHNe onpeaeneHHoro cpoka npm NOCTOsIHHOM
Temnepatype BoAbl. Kak BUAHO N3 puUcyHKa, KpuBble
perpeccun PE-RT tun Il n PE-Xa o4eHb «nonorune», 4to
obecneynBaeT BbICOKME pacyeTHble HarnpsXeHus B
TeuyeHue AJSINTesSIbHOro BPeMeHMU.

Pas3Huua B akcnnyatauum Tpyb ns PE-Xa wnu
PE-RT Tun Il He3ameTHa, o6a 3T MaTepuana
BKJIt0YeHbl B poccumnckui FTOCT 32415-2013,
cornacHo TpeboBaHMsIM KOTOpPOro TpybonpoBopl
011 OTOMJIEHMS PaCcCYMUTLIBAIOTCA HA MaKCUMalbHYIO
pabouyio Temnepatypy +90 °C.

Mpacduk. 3aBUCMMOCTb BpeMeHU A0 pa3pyLueHus Tpyb oT AeACTBUS KOJIbLLEBOro

HanpsHKeHUs NPU PasfiInyHbIX TeMnepartypax
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KHTYP

3KCI111\[aTaL|,I/IOHHbIe XapakTepuctukum
TpY6 KOHTYP G-RAY

Ycnosusa npumeneHns Tpybel KOHTYP G-RAY cnepyet
onpepensite C y4€TOM KJ1aCCOB aKCMyatauuu,
onucaHHbIx B ctaHpapte FOCT 32415-2013 8
COOTBETCTBMM CO 3HAYEHNSIMU, YKa3aHHbIMU B
Tabnvue Ana cMcteM BoJoCHab>XeHWs 1 oTonNeHns

C MakcuMarnbHbIM paboyvm aasneHviem P
0,4,0,6;0,8;1,0 Mla.

MK KOHTYP B TekcTe cepTndurkaTtoB COOTBETCTBUSA

1 NPy MapKMpOBKe NpoayKLMn B COOTBETCTBUN C
TpeboBaHuamMmn MOCT ykasbiBaeT Knacc aKcnayataummn
1 MakcumarsnbHoe paboyee faBneHve, 4To NO3BONsEeT
onpenennTb BO3MOXHbIE AOMYCTMMbIE NapameTpbl
aKcnyaTaumm cucTem TpybonpoBoaos.

X

[na 3awmTsl Tpy6onpoBOAOB OT 3aMep3aHus
MOTYT MCNOJNIb30BaTbCsl aHTUMPU3bI, HANPUMED,
rUKONEBbIE:

OTUNEHINMUKOJb — NPUMEHSIETCS KOHLLEHTpaL e
35% npu Temnepatypax He Huxe -22°C unu
KOHueHTpauynen 50% (MakcrumanbHas KOHLEHTpaLuums)
npu Temneparypax He Huxe -38°C. Npu npeBbileHnn
MaKCUMasibHOM KOHLEHTPaLMM STUNIEHTIMKONISA

(50%) He obecneymBaeTCcs Heobxoanmas 3awmTa

OT 3amep3aHus. [Npy Takom KOHUEHTpaLMm nep,
obpasyeTcs y>xe npu TemnepaTypax Huxke -25°C.

MponuneHrnuKosb NPUMEHSIETCA KOHLIEHTpauuei
He Bbiwe 25%. NMpn MakcnmanbHOM KOHUEHTpauumn
(25%) TemnepaTypa posxkHa 6biTb He Huke -10°C.
Mpu NpeBbIlWEHN MaKCMaSTbHOW KOHLIEHTpauun
nponuneHrnukons (25%) BO3MOXHO NoBpexaeHne
MaTepuana Tpy6bl.

Knaccbl akcnnyatauumv TpyéonpoBoaos Ta6nmua 3
Knace Bpems Bpems Bpemsi
skcrn.  Tess./ °C npuT/ T, /°C npuT_/ T,../°C npnT__ O6nacTb NnpUMeHeHns
: ron, ron, /4
XB 20 50 - - - - XonopgHoe BogocHabxeHue
1 60 49 80 1 95 100 lopsyee BogocHabxeHue (60°C)
2 70 49 80 1 95 100 lopsyee BogocHabxeHune (70°C)
20 25 BbicokoTemnepaTtypHoe HanonbHoe
4 40 20 70 2,5 100 100 PRTEEME
60 5 n3KoTemMrnepaTypHOe OTonsieHne
OTOMUTENbHbLIMU NpUBopamm
20 14 BbicokoTemnepaTtypHoe oTonneHve
5 gg ig 90 1 100 100 OTOMUTENbHLIMU NpUBopamm
TpaG. — TemMneparypa, Ans KOTOpoW npefHasHavyeHa cuctema Tpyb6onpoBoaoB.

T .., — MakcumanbHas TemnepaTtypa, kotopas MOXeT 6biTb [OCTUIHyTa Npy paboTe CUCTEMDI.

ma;

aBap.

— MakcumManbHo fonyctumas TemnepaTypa, Kotopasi MoxeT 6biTb LJOCTUTHYTa B CJlyyae aBapumn.

MakcumManbHbI CPOK CIYXObI Tpy6onposoaa Ans Kaxaoro Knacca skcnayatauuy onpeaensercs

CYMMapHbIM BpemeHeM paboTbl Mpu TemnepaTypax Tp

Be3onacHaa v HapexHaa cuctema KOHTYP G-RAY

T n coctaensaet 50 ner.

max ' " aBap

Ta6bnuua 4

YCTOMYMBOCTL K TEMMNEPATYpe U fABNEHNIO

Bo3MoXxHOCTb NnpMeHeHNAa ona CUCTemM BOOOCHab6XeHWs, OTOMNNIEHNSs
KOTTEO>XKHOIo CTponTesibCTBa U AJisd BbICOTHbIX 30aHUN

MoBblweHHas rmbkKocTb U IErkuii BeC TpyObl

YnpoLiaeT TpaHCNOPTUPOBKY 1 paboTy C HAMW Ha MecTax

Bbicokasa xummnyeckas yCTon4mBoCTb

Jlonrumn cpok akcnnyataumm, MUHUMYM 50 net. Bo3aMOXHOCTb
BOCCTaHOBJIEHUS MOC/e 3anomMma

[MapKas BHYTPEHHASA MOBEPXHOCTb

MpepoTBpalLaeT HakoMIeHMEe OTNOXEHUI U KOPPO3UIO

HeTokcunyHocTb

Skonoruyecku 6e3onacHa u npurogHa ona NMUTbEBOW BOAbI

MoHTa)x C MOMOLLbIO HAABUXHOIO KOJbLa

Bo3mMoXHOCTb 6onee 6bICTPOro 1 NPOCTOro MOHTaXa ceTen

TexHnyeckoe pyKkoBOACTBO



O6Lwume nonoxeHuda

MonvMepHble TpyObl MPUMEHSIIOT NPU MPOEKTUPOBAHUN
CUCTEM BOLOCHAGXEHMA U OTONSIEHNS 30aHUIA NpK
YCJTIOBMM CKPbITON NPOKIaAKN B MIMHTYCaXx, LWTpobax,
LIaxTax, kaHanax v npu 3aMOoHONNYNBAHMUMN.

He ponyckaeTtcs npuMeHsATb Tpy6bl B MOMELLEHMAX
Mo NoXapHoK onacHocTu kateropuu I, a Takxe

B MOMELLEHMSAX C UCTOYHMKAMM TEMMNOBbIX U3MYyYEHNI
cT 150°C.

noBepxH
Tpy6bl KOHTYP G-RAY ncnonb3ayloTcsa B cuctemax
CO CKpbITOW pa3Bogkon. [lonyckaeTtcs oTKpbiTas
npoknaaKa noaBoAoK K CAHUTapPHO-TEXHNYECKUM
npubopam. B ocTanbHbIX cryyasx oTKpbITas Npoknaaka
BHYTpeHHero Bogonposofa 13 Tpyd PE-RT ponyckaetcs
B MPON3BOACTBEHHbIX U CKNAACKMX MOMELLEHUSX,
a TaKkxXe B TEXHMYECKMX aTaxax, Yepaakax u nogsanax,
B MecTax,
rae MCKIoYaloTCa UX MexaHnyeckme nosBpexaeHne
1 BO3AENCTBME yNbTPadroneToBoro Usny4yeHus.

ByxTbl TpY6, XpaHMBLLUMECS UMW TPaHCNOPTUPOBaBLLMECS
npv oTpuLaTeNbHbIX TEeMMNepaTypax, A0 Havyana MoH-
TaXa [AOoMKHbI ObITb BbloepykaHbl NPy NONOXUTENbHOW
Temnepartype He MeHee 2-X 4acoB.

MoHTax Tpy6onposopos KOHTYP G-RAY 13 nonnatu-
JleHa NOBbILEHHON TEPMOCTONKOCTWN JOMKEH OCYLLECT-
BNISATbCSA NPV TEMMEPATYPE OKPY>KaloLLEeN cpenbl He
Huxke -10°C cneumanbHO NpegHa3HavyeHHbIM 418 3TOro
WHCTPYMEHTOM U B COOTBETCTBUM C TpeboBaHUSIMU
[EeNCTBYIOLLMX HOPMATUBHbIX JOKYMEHTOB:

Cn 30.13330.2012, CMN 73.13330.2012, CIn
60.13330.2012, CIM 41-109-2005, CIN 40-102-2000.

He ponyckaloTcs cnnowmBaHns 1 nepenomMsl Tpy6o-
nposoja BO BpeMsi MoHTaxa. [pu «3anome» McnopyeH-
HbIlA y4acToK Tpybbl AOMKeH 6bITb yAaneH nam Boccra-
HoBJieH. CKpbITbIA MOHTaX TPy6onpoBOAOB, COrMacHO
TpeboBaHuam CHul, Heobxopumo BecTn B 06cafHOM
(roppmpoBaHHO NN TENION30NNPYIOLLEN) TPpyDe.

Mpoknapky Tpy6 cnenyet BecTn 6e3 HaTara. He ponyc-
KaeTcs HaTsarMBaHue no NpsAMoi NNHUK, a cneayeT
yKNaabiBaTb X AyraMu Manon KpUBU3HbI (3MenKomn),
NpUHUMas BO BHMMaHWe TeMnepaTypHble napameTpsbl
akcnnyaTaumm TpybonpoBoaa 1 tTemneparypy npu
MOHTaxe.

K-HTYP

CB060HbIE KOHLbI TPYD HEOBXOAMMO 3aKpbIBaTh
3arnywKamu Bo nsbexxaHue nonagaHus rpsism v
Mycopa B Tpyby. KomneHcaums TemnepaTtypHbIX
YAJIMHEHWIA [OMXHA OCYLLECTBNATLCS, Kak NpaBuno,
3a cYeT CaMOKOMIMEHCcaUUN OTAENbHbIX y4aCTKOB
TpybonpoBoaa: NoBOpPOTOB, U3rM60B 1 T.4. ITO AOCTU-
raeTcsi NpaBUJIbHOW PacCTaHOBKOM HEMOABUXHbIX
KpenneHui, genswmx TpybonpoBog, Ha He3aBUCUMble
yyacTku, pedopmaumst KOTopbIX BOCMpUHMMAaeTCsl
nosopoTamu Tpy6onpoBoaa.

[ns npoxopna Tpy6 Yepes cTponTENbHbIE KOHCTPYKLMU
CTEH 1 NepeKpbITUI HeobXxoAMMO NpedycMmaTpusaTh
rb3bl. BHYTPEHHWIA AnamMeTp rmib3bl JOMMKEH 6biTb
Ha 5-10 MM 6onblue Hapy>HOro AuamMeTpa nNpoknanpl-
BaeMoW Tpy6bl. 3a30p Mexay Tpybowm 1 rmnb3om Heob-
XOAMMO 3afenaTb MArkuM HecropaembiM MaTepua-
JIOM, [OMyCKaloWUM NpoaobHOe NepemMelleHme
Tpy6bl. Mnb3a ooskHa Ha 3—5 cM BbICTyNaTb Haf,
Mosnom, a B neperopopkax 1y notonka — 6biTb
3anogmuo.
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KHTYP

KpenneHune Tpy6onposonos
KOHTYP G-RAY

Mpwv npoknagke Tpy6onpoBoAOB HEOGXOAVMO KpenuTb
NX K KOHCTPYKLMAIM CTEH MUK NepekpbiTuin. CpefcTea
KpenyieHnst LOJIKHbI UMETb NMOBEPXHOCTU, UCKIIIoYato-
e BO3MOXHOCTb MEXaHNYECKOro NoBpexXaeHus Tpyo6.

KpenneHus He [OMKHBI MMETb OCTPbLIX KPOMOK 1 3ay-
ceHueB. Pasamepbl XoMyTOB, (prKcaToOpoB, CKOO [OMKHbI
CTpOro COoTBeTCTBOBaTb Anamerpam Tpyb. Metannu-
Yyeckune KpenneHus [OKHbI MMEeTb aHTUKOPPO3NOHHOE
nokpbITUE.

PaccTosiHue Mexay KpenieHsiMy Npy ropusoHTanbHOM
npoknanake Tpy6onpoBoAa 3aBUCUT OT ero anamMeTpa.

[ns MOHTaxa cucTem B NANHTYCE KpenneHne cnenyet
nposoanTb Yepes 0,5 meTpa.

Tabnuua 5
Hapy>Hbi Mpwu Mpu
AvameTp rOPU30HTaJIbHOM  BepTUKaJNibHOW
TpyGbI npoknagke npoknagke
po 16 500-650 1000
20 600-800 1500
25 750-1 000 1800
32 900-1 100 2000

PaccTraHoBKka KpenneHuii ocyLLecTBAAeTCS TakKuM 06-
pas3om, YTo6bl UCKIIOYNTL NPeAesibHO AOMYCTUMbIE
HarnpshkeHus B MaTepuane Tpybbl OT IMHEHbIX TeMMe-
paTypHbIX yAnuHeHu Tpybonposopa. Tpybbl Ans nof-
K/IOYeHNS paanaTopoB BCErAa Hy>KHO BECTU Ayroob-
pasHo (Ans nyywen KoMneHcauun yaanHeHuni). Heob-
XOAMMO npefycMaTpmBaTb KpernjieHns Ha NoBopoTax
1 OTBETBNEHNsIX Tpybonposoaa.

PaccTaHoBKy HenoaBUXHbIX ONop Ha Tpybonposoae
cnepyeT NPOEKTUPOBATb B COOTBETCTBUM C YKa3aHUSIMU
CMn 41-102-98.

3anopHo-perynpyioLLyto apMaTypy 1 pacnpegenmresib-
Hble KOJINEKTOPbI ClieayeT 3akpeniaTb C MOMOLLbIO ca-
MOCTOSITESIbHbIX HEMOABUXHbIX KPEMNeHuin ans ycrpa-
HeHWs nepefayn ycunuin Ha Tpy6onposog, B npouecce
3KcnyaTauumn.

[na ycTponctea HenoaBu>KHbIX onop o6bIYHO NpUMe-
HSAIOTCA MeTanIMyeckme KPoHLTENHbI C XOMyTaMu

1 pe3nHOoBbIMM NpoKnaakamMmn.B KkayecTse kpenneHus
ropu3oHTasibHoro Tpybonposoaa UCnosb3yTcs MeTarl-
nyeckne purkcaTopbl COOTBETCTBYIOLErO AnameTpa.
JIn6o npmnmeHsieTcs nepdoprpoBaHHas neHTa.

[ns pukcaunm neHTbl AONyCcKaeTcs NCNonb30BaTb
MOHTaXHbI NUCTONET.

®dukcatop nsruba
Tpy6bl KOHTYP G-RAY

dukcaTop narmba — 370 MHXEHepHas AeTanb, Npea-
Ha3HayeHHas 3aduKcuMpoBaTb NOBOPOT TPY6bl Nop,
onpeaeneHHbIM YrioMm.

Mpu HeobxoaMmocTn nsrnba n purkcaumm Tpybbl B
XOJIOOHOM COCTOSIHUW, HE CMOCOGHOM CAMOCTOATENBHO
epxaTtb hopMy NOBOPOTA, C/lefyeT UCTONb30BaThb
¢ukcaTop narmnba. MrkcaTop nsrnba HafEXHO 3aLm-
waet Tpyby Kak OT M3/IOMOB 1 Nepernbos, Tak 1 oT
BHELLHVX NOBPEXAEHNI — B NEPBYIO 04epenpb, B MecTax
nopgeneHusi Tpy6 K KOMIeKTOpHOMY wKady nim
pagmaropy.

MpumeHseTcs gna pukcaummn
nosopoTta Tpy6bl Ha 90° 6e3

paspbiBa TPYObl U YCTAHOBKU
yrosibHMKa

TexHnyeckoe pyKkoBOACTBO



K-HTYP

KOMMNEHCAUMS JIMHENHbIX YOJIMHEHUW

BcnenctBme o6ycCNoBAEHHbIX CUCTEMOM 6oMnbLUMX NepenanoB TeMnepaTypbl BO3HMKAOT MexaHu-
yeckue HanpshXeHus B TpybonpoBopax ropsiyeit Bogbl U OTOMJIEHUS, KOTOPbI€ OOJKHbI KOMMEH-
CUpPOBAaTbCH C MOMOLLbIO KOMMEHCALMOHHbIX KOJIEH UK crieuualibHbIX KOMMEeHCaLMOHHbIX U3rnbos.
Takke KOMMeHcaumnsa TeMnepaTypHbIX YAJIMHEHU MOXeT 6biTb OCYLLECTBJIEHa 3a CYEeT CaAaMOKOM-
neHcauumn y4yacTkoB TpybornpoBoga U NMpaBUJIbHOW pPacCTaHOBKOW HEMOABUKHbIX M CKOJNb3ALMX

orop.

N3meHeHue anuHbI
Tpy6onposonos KOHTYP G-RAY

TemnepaTtypHble U3MEeHEHUS NPUBOAAT K IMHENHbIM
pacwmpeHusam Tpyb G-Ray. Koadppuument
TemnjoBoro nIMHeNnHoro pacwmpexus Tpyé KOHTYP
G-RAY = 0,20 mm/m x °C.

PacueT nameHeHus gnvHbl Tpy6onposoaa npu nsMeHe-
HWM ero Temneparypbl NPON3BOANUTCS Mo popmyne:

AL=a-e+L At
roe:

AL - vameHenne pnvHbl Tpy6onposopa npu ero
HarpeBe VN OXNaxaeHun, MM;

a — KoapDdUUMEHT TENSTIOBOro paclUMpeHmns
Tpy6bl KOHTYP G-RAY;

L - pacyetHas nnuHa Tpy6onposoaa, Mm;

At - pasnuua TemnepaTtypbl Tpy6onposoaa npu
MOHTaxe u akcnnyaTauuu, °C.

B cnyyae ¢ ceTamn Tpy6onpoBOAOB ropsiyen Boabl

WS OTOMNEHUSI BO3MOXHO, YTO CMPOEKTUPOBaHHas!
cxema TpybonpoBoaa He obecneynBaeT [OCTAaTOHHOE
NPOCTPaHCTBO AJ1s1 KOMMEHCcaL MM TePMUYECKOro yan-
HeHus Tpy6. B aToM crnyyae B kayecTBe KOMMNeHcaTo-
POB NPeANoYTUTENIbHO UCMOMb30BaTh YJibl TOBOPOTOB
TpybonpoBOaOB.

Ha npambix yyacTkax Tpy6onpoBoga Heo6xoanMmo npe-
nycmatpusaTb lN-o6pasHble, [-06pasHble, NeTnesbie u
Jpyrvie KOMMNeHcaTopbl, PACCTOSHUS MeXAyY KOTOPbIMU
onpenensioTcs pacyeToM.

B kayecTBe HENoABW>XKHbIX ONMOP MOryT 6bITb UCMOJIb30-
BaHbl AepxaTtenu ansa Tpy6, 3akpensieHHble Ha CTpou-
TeNbHbIX KOHCTPYKLMAX, NN YKPEMNNIEHHbIE B HUX
KPOHLUTENHbI.

Mepen nogbeMoMm Tpy6 K KONIEKTOPY BHYTPU KOJNeK-
TOpHOrO wWkada/H1wm (B 06pasyloLmiAcs yrosn npu
nepexopne OT ropU30HTasIbHOrO PaCMONOXEHNS K
BEPTMKaNbHOMY) HEO6XOAMMO YCTaHOBUTb YrOJbHUK
unu drkcaTtop nsrnba, a Takxe XecTko (Tmna «Henop-
BV>KHAs onopa») NpUKpennTb 3TO MECTO K MNoy.

B atom cnyyae yonvHeHne 6ypeT HopManbHO
KOMMEeHCMpPOoBaTbCA NCKPUBMEHUEM BHYTPU rodpsbl.

KOHTYpP.pd

PacueT KoMneHcaTopa TenioBoro
yAJIMHEeHUs

B ocHoBe pacyeTa N-06pa3Hbix 1 -06pa3HbiX KOMMEH-
CaTopOB TEMOBOrO YANNHEHWUS NEXUT hopMyna:

L =15 VdAL

roe:

LK — ANIMHa KOMMEHCALMOHHOro rnneya,
BOCMPMHMMALOLLLEro TeMMepaTypHble M3MEHEHUS
OJIMHbI Tpy6onpoBoaa, Mm;

d - HapyxHbIi arameTp Tpy6bl, MM;
AL - temnepaTtypHble UsmeHeHMs AnvHbI TPY6bI, MM;

15 - smnupuyeckuin koaddurumeHT, xapakTepusyio-
LN MPOYHOCTHbIE CBONCTBA NOSIMMEPHOro MaTepmana
Tpy6bl PE-RT 1 PE-Xa.

M-o6pas3Hbin M-o6pa3Hbiii

KOMMeHcaTop KoOMMeHcaTop
L L
Al ’AL
b HO N I ch HO
1 \
' 1 \ 1 ’P\\d\
\ 1 \ 1 d
g Wy N
~ U i
Wy \’2’
A4
Il :
HO
HO - HenogsuxHas onopa;
CO - ckonbssiwas onopa;
b - wnpuHa komneHcaTopa (BcTaBka), paccTosiHue
Mexay ocsmu koneH, mv; b =12,5d
Al - yBennyenmne ganH roprnsoHTanbHbIX y4acTKoB
Tpy6OoMNpOBOAOB NP NX HAarpeee, M.
i9
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NMPABWUJIA TPAHCINOPTUPOBKU U XPAHEHUA TPYB KOHTYP G-RAY

Tpy6bl KOHTYP G-RAY He oTHOCATCS K KaTeropum
onacHbIX Fpy30B, YTO AOMYyCKaeT UX NepeBO3KyY NtobbiM
BUAOM TpaHCNopTa B COOTBETCTBUM C NpaBuiamm
nepeBo3KM rpy30B, AEACTBYIOWNMY Ha JaHHOM BUAE
TpaHcnopTa. (FOCT 19433).

MepeBo3ka, norpyska v pasrpyska Tpyb OOJKHbI OCy-
LLEeCTBNATLCS NPY TEMMEpaTYpe Hapy>XXHOro Bo3ayxa
He Huxe MuHyc 20°C.

Tpy6bl cnenyeT obeperaTb OT yAAPOB Y MEXaHUYECKNX
Harpysok, a Ux NoBepXHOCTb OT HAHECEHWS LlaparnvH.
Mpu nepeBo3ke Bo nsbexxaHne NoBpexaeHns, ByxTbl
Tpy6 Heo6xoAMMO yKnaaplBaTb HA POBHYIO MOBEPXHOCTb
TpaHCNoOpTHbIX cpeacTB 6e3 OCTPbIX BbICTYMNOB U
HepoBHocTel. CbpacbiBaHWe Tpyb C TPAHCMOPTHbIX
CPeACTB He fonyckaeTcs.

Tpy6bl cnefyeT XxpaHWUTb B HEOTamnIMBaeMbixX CKNaACcKmx
NMOMELLEHUSIX B YCIOBUSIX MCKITIOYAIOLLMX BEPOSITHOCTb
MX MexaHN4eCcKnx NOBPEXAEHWN UK B OTanMBaeMblx
cknagax He 65mxe ogHOro MeTpa OT OTOMUTENbHbIX
npubopoB. B wrabensix BbiICOTOM He 6onee 3 M.

Tpy6bl AOMKHBI 6bITb 3aLUMLLEHbI OT AUTENIbBHOMO BO3-
DEencTBUS NPAMbIX CONIHEYHbIX JIy4en N aTMOCdEepPHbIX
0CajKoB.

YnakoBka

Tpy6a 1 GUTMHIM yrnakoBbIBalOTCA B KOPOOKY

13 rodpmpoBaHHOro kapToHa. Takas ynakoBka

Tpyb 1 coeamnHUTENbHbIX faeTanen obecrneynsaet
COXPaHHOCTb N3O MPY NOTrPY304HO-Pa3rpy304HbIX
paboTax, TpaHCMOPTUPOBAHUN U XPAHEHUN.

A
—

———

—

——

Pasmep GyxTbl

8 KOHTYP G-RAY

C

Tabnuua 6

Hapy>xHbili puameTp JAnuvHa 6yxTbl

Paamep 6yxTbl Pa3amep kopo6ku

d mm M B-A-C mm MM
16 150 200x400x650 220x670x670
20 100 200x400x660 220x670x670
25 50 220x400x630 220x670x670
32 50 220x400x670 220x670x670

KeATIP

COBPEMEHHGIE MOMWMERHWIE
TRYBEONPOBORHEIE. CUETEMGI

Ko ATYP

COBPEMEHHIE NONMMEPHLIE
TPYEONPOBO/IHLIE CHETEMBI

TUEKAS NONUMEPHAR TPYEA

FUBKAS NOMUMEPHAR

Ha kaxayio ynakoBKy HAHOCUTCS 3TUKETKaA,
copepXxalas cneayolyio uHdopmauuio:
HanmeHoBaHune nsgenuvs.
Maccy n paty ynakoBku.
MamMmnnuvio ynakosLpka.
IOpunanyeckuin agpec N3rotToBuTeNs.
HavmeHoBaHMe TEXHUYECKUX YCINOBUNA.

MHdbopmaumio, npegnuckiBatoLlyio obeperatb
NPOAYKLUMIO OT NPSIMbIX COJTHEYHBIX JTy4ei 1 OCaAKOB.

TexHnyeckoe pyKkoBOAOCTBO



O6nacTb NpUMEeHeHnsa

CKpbITbIi MOHTaX Tpyb6onpoBoaoB, cornacHo Tpebosa-
Huam CHul, Heobxopoumo BecTn B o6cagHom (roppu-
poBaHHOW Unu Tennousonupyoweit) Tpybe. laHHoe
npaBuIo 0AMHaKOBO A5l BCEX TUMOB TPy6onpoBOOB.
fodpa KOHTYP narotaBnmBaetcs U3 cneumanbHOro
nonvmepa B Buae Tpyoku, ycuneHHom opebpeHnem
0151 yNyHLWeHUs! 3aLUMTHBIX CBOMCTB.

Tpy6bl BbINyCKAlOTCS KPACHOTO 1 CUHETO LiBETa, YTOObI
0603Ha4MTh Nogatowmin n obpaTHbI Tpybonposog,. Ko-
KyX MOAXOAUT NSt BCEX TUMOB rMbkoro Tpybonposoaa
C Hapy>XHbiMK grnameTtpamu 16, 20, 25 mm. Pasmep
Tpebyemoli rodppbl NnoadrpaeTcs B COOTBETCTBUN C
npueeneHHom Tabnmuen.

FodpoTpyb6a npumeHsieTcs AJis CKPbITOM NPOKAaA-
K1 ropusoHTasnbHbix cuctem XBC, F'BC, otonneHus
3awmTHas Tpybka HaaeBaeTcsl HenoCcpeacTBEHHO Ha
Tpy6bl KOHTYP G-RAY npu npoknagke: B 6eTOHHOM
CTsKKe, B MeCcTax BXo4a/BblXxo4a B CTSXKKY nona, B
MecTax MacCcoBOro CKonsieHus Tpy6, Npu NoaBoaKe

K pacnpenenurenbHbiM KONNeKTopaMm, a Takxe B
MecTax NpoxXoXaeHust Tpyboi CTeH, Neperoponok u
MEXKOHTYPHbIX Ae(POpMaLMNOHHbIX LUBOB.

e 3awmTHas rodpoTpybka obeperaet Tpybbl KOHTYP
G-RAY 0T MexaHM4eCcKMX NOBPEXAEHWI B NpoLecce

KOHTYpP.pd

K-HTYP

3awuTHaa roppupoBaHHasa Tpyb6a
ansa tpyé KOHTYP G-RAY 16, 20, 25

LiBeT: KpacHbIN, CUHUN.
Bup nocTtaBku: B 6yxtax no 50 n 100 m.

Martepuan: [13H/ nonnaTMneH HU3KOro AaBneHus,
TennoctonkocTb oo +105°C.

MOHTaXxa, 3almBK1 CTAXKN N I'IOCJ'Ie,EI,yIOLIJ,eVI OTAENKN,
a Takxke obecneunsaet 3alnTy OT NPOTEYHKN.

e [ponioxeHHbI Tpy6onpoBos, B TOJILLE Nona B
ropupoBaHHoi Tpybe No3BoNSET KOMMNEHCMPOBAaTb
NnHenHoe yonnHeHne Tpyd KOHTYP G-RAY BHyTpu
KOXYyXa, BbI3BaHHOE TEMNJIOBbIM pacLUMpeHNEM
MaTepuana BC/IeACTBME NPOrpesa.

e [ocppoTpyba cos3paeT LONONHUTENBHYIO Tennoaddek-
TMBHOCTb CUCTEMbI OToMNeHus. Mpu cKpbITOn Npoknaake
Tpy6 KOHTYP G-RAY, oneTbix B rodbprpoBaHHbIe TpyObl,
obpasyeTcs BO3AYLHbIM 3a30p Mexay Tpybamu, KOTopblit
obecneynBaeT CHUXEHNE TeMMepaTypbl MOBEPXHOCTHU
nona.

e bnaropapsi rodppoTpy6e nMeeTcs BO3MOXHOCTb NPOU3-
BECTUN 3aMeHy y4acTka Tpy6bl B Cllydae MeXaHMYeCcKoro
nospexzaeHus 6e3 BCkpbITusi nona. Mpu 3ameHe Tpy6bl,
NpPOIOXeHHOM Nofo6HbIM 06pa3oM, HEOBXOANMO K OOHOM
13 CTOPOH MOBPEXAEHHOr0 y4yacTka Tpybbl NpuBaA3aTh
«HOBYIO» M NPOTArMBaTb/MPOTaNKMBaTh BHYTPb CYLLECT-
BYIOLLLErO KaHana.
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KHTYP

Mpo4yHocTb rogpbl

[Mpo4yHoCTbL rodpbl onpenenseTcs 3Ha4eHNEM KonbLe-
BOW XeCTKOCTU. KonbLeBas XXeCTKOCTb 3TO ogHa 13
OCHOBHbIX MPOYHOCTHbIX XapaKTepUCTUK NOIMMEPHbIX
Tpy6, KOTOpas paccunTbiBaeTcs no popmyne npu 3%
nedopmauunm obpasua.

XapakTepucTuka n MeToamka onpeneneHns KonbLesown
XKEeCTKOCTW NpuHATa eBponenckum ctangaptom DIN EN
ISO 9969. Yem Bebile 3HaYeHME, TEM NpOYHee Tpyba.
KonbLieBasi xecTkocTb namepsietcsi B kKH/Mm2.

[na KoHTponsa kayecTsa ropprpoBaHHoON Tpybbl Ha
npeanpuaTum NpumeHsioT Tectep mapkm WDT-W,
KOTOPbIV onpenensieT XecTkocTb Tpyb AnameTpom
0o 800 mm 1 cunon cxatusa oo 10kH.

3HayeHuns KoJibL,eBOM XXeCTKOCTU
ana Tpyosl KOHTYP:

D16(23 /19)
D20(28/23)
D25(25/29)

cocTaBnsiet
He MeHee
8 kH/Mm?

Npaduk.

F, kr.c

80

72

64

56

48

40

32

24

16

0 0,5 1 15 2 2,5 3 3,5 4 4,5

) 05 1 5 2 25 3 35 r s

3% Harpyska-pedopmauusa

22

roe F - cuna, [kr . c],
COOTBETCTBYIOLLAA OTHOCUTENBHOMY
YKOPOYEHMIO BEPTUKASIBHOIO AnameTpa
KonbLeBoro obpasua Ha 3%;

L - ykopoyeHne BepTukanbHoro
OvameTpa KoJibLeBoro o6pasua, MM.

OnucaHue rpacduka

[pn onpepenexun Harpysku, COOTBETCTBYOLLEN
3%-Hoit fedopmaLyn, Hynesas TouKa Ha
Juvarpamme «Harpyska-gedopmaLus» fo/KHa
HaXoAUTbCA HA NepeceyeHmnin KacaTesnbHol,
NPOBEEHHOI K KPUBOIA B HAYaJIbHOMN TOUKE
yuacTka ¢ HanbonbLLMM YrIOM HaK/OHa,

C FOpU30HTa/IbHOIA OCbHO.

TexHnyeckoe pyKkoBOAOCTBO



K-HTYP

TPYBA B TO®PE PEXA-EVOH G-RAY

loToBass KoMbuHaumsa Tpybbl B rodppe npegHasHavyeHa A CKPbITOW MPOKIagKu ropu3oHTaNbHbIX
cuctem XBC, 'BC n otonneHUsa C 3alUTHbIM KOXKYXOM OT BHELUHMX MeXaHU4YeCcKux BO3OencTBUmn
obecneuymBaeT BHYTPEHHIO KOMIMEHCAaLMIO IMHENHOro yoJIMHEHUA TPY6.

MpoknappiBaeTcs B 6eTOHHON CTsKKe 6e3 HaTsra ¢ pa-
AnycoM nsrnba He 6onee NATU HAPYXXHbIX AMAMETPOB.

«Tpyba B rope» No3BoNsET 3HAYUTENBHO YNPOCTUTb
MOHTaX Ha 06bEKTEe U NMPOU3BOAUTbL €ro B OrpaHNYeHHOM
MpoCTpaHCTBe.

CneupanbHbI npodunb
rodpsbl npupaeT en
NPOYHOCTb

N rMBKOCTb.

HaumeHoBaHue Tunopasmep YnakoBka, m
16x2,2 100
Tpy6a & rogpe 20x2,8 100

(KpacHas, cuHsas)

25x3,5 50

VI'IpOLLI,aET MOHTaX 1 yBennimBaeT
€ro CKoOpocCTb

Ynpouaet npouecc
TPaHCMOPTUPOBKM U CKNaanMpoBaHus

ViMeeT BbICOKYIO KONbLEBYIO
>XECTKOCTb AN1S 3aLlLUNTbl BHYTPEHHEN
Tpy6bI

KOHTYp.pd 23



KHTYP

Tpy6a rodppupoBaHHas 3alWmUTHas

=T AN S
lt a - )\ - ba
L) y—
ApTukyn 1?12{:;?;':‘ B:.‘l{g:ne:::)v,m nﬁj;:nzg\[’)g, LiBeTt Ef/‘;,; y"aKI: BKa,
aMm b mm MM
80000016200 23 19 16 KpacHbI 0,065 100
80001016200 23 19 16 CUHUN 0,065 100
80010020100 28 23 20 KpacHbI 0,095 50
80011020100 28 23 20 CUHUN 0,095 50
80020025100 35 29 25 KpacHbIi 0,169 50
80021025100 35 29 25 CUHUN 0,169 50

Tpy6a B rodppe PEXa-EVOH G-RAY

AnameTtp TonwmHa HapyxHbin BHyTpeHHun
ApTUKVA BHYTpU CTEeHKM LiBeTt AnameTp AnameTp Bec Byxra,
PTKY. TpyGbI PEX-a, roppoTpybbl  roppoTpybbl  roppoTpybbl  Kr/m M
PEX-a, Mmm MM a, MM b, mm
60500016001 16 2,2 KpacHbIl 23 19 0,15 100
60500016002 16 2,2 CUHUI 23 19 0,15 100
60500020001 20 2,8 KpacHbIN 28 23 0,24 100
60500020002 20 2,8 CUHUI 28 23 0,24 100
60500025501 25 3,5 KpacHbIl 35 29 0,41 50
60500025502 25 3,5 CUHUI 35 29 0,41 50

24 TexHMyeckoe pykoBOACTBO



CoBpemeHHast
TEeXHOJIOrusa coeguHeHud

MDUTNHrK NpepHasHayveHbl o coeamnHeHns Tpyo
KOHTYP G-RAY npu MoHTaxe BHYTPUOOMOBbIX CUC-
TEM ropsiyero 1 XoJI04HOro HanopHoOro BOAOCHabxe-
HWUSI N PaANaTOPHOro OTOMNIEHUS.

MaTtepuan

CoepuHuTtenbHble pgetann cuctembl KOHTYP G-Ray
N3roTOBJIEHbI U3 CNeuuasbHbIX CMaBoOB NaTyHW, YyCTON-
YMBbIX K KOppo3uu, mapok JIC59-1, JIC59-2 wnu
CW617N. DUTUHIM yCTOMYMBBI K BbIMbIBAHUIO LMHKA,
4YTO NMO3BOJIAET MCMNOMb30BaTbh MX B CUCTEMAXxX NMUTbe-
BOrO N XO3INCTBEHHOIO BOAOMNPOBOAA, MOPsiYero BoOo-
CHabXeHusl, OTOMMEHUs, a TakXXe Ha TexHosnornyec-
Knx TpybornpoBogax, TPaHCMOPTUPYIOWUX XUAKOCTH,
HearpeccmBHbIX K MaTtepuanam Tpy6 1 GUTUHIOB.

MOUTUHIM N3roTaBnMBalOTCA METOAOM ropsiyei WTaMm-
NMOBKW C nocnenyioLLelt TokapHo obpaboTkoi. Pesb-
6bl AeTanen: BHYTPEHHAA TpybHas uMaMHapuyYeckas;
HapyxHas TpybHas umnuHgpuyeckas no NIOCT 6357
Knacca To4yHocTU B.

DUTUHr sBNsSieTca yHMBEepcanbHbIM U NpefHa3HayveH
ons Bcex BupoB Tpyd6 KOHTYP G-RAY.

YHukKanbHasi CTpyktypa

Mpwu paspaboTke 1 NPON3BOACTBE NaTyHHbIX PUTUHIOB
cneumanuctbl MK KOHTYP nsy4nnu n npyumernnm
Haunyylwyio KoHCTpyKumio ans Tpydé KOHTYP G-RAY.
Bnaropaps aTomy, Kaxabii 31IeMeHT PUTUHIra umeeT
ONTUMU3MPOBAHHYIO FEOMETPUIO, H4TO
obecrneynBaeT UX [ONITOBEYHOCTb N HAAEX-
HOCTb Ha NPOTSXKEHMMW BCEro cpoka Ciy>obl.

OCc06eHHOCTUN KOHCTPYKLUKN
¢dputuHra KOHTYP:

KoHwnyeckunin pusanH
BXOAa LTyLepa nomMo-
raeT nerye 3axoguTb
GUTUHrY B TpyOy.

YBenunyeHHoe
ceyeHne duUTMHra n
BHYTPeHHsAS dacka Ha
KOHLe cnoco6CTByioT
6ecnpenaTCTBEHHOMY TEYEHUNIO NOTOKA BOAbI
BHYTPb PUTUHIa No CpaBHEHMUIO C DBUTUHFAMMN
LPYron KOHCTPYKLMN.

drnaHeL, BbINONHEH B pa3Mep rvb3bl
LS9 NpefoTBpalleHns ee nepekoca unm
noBpexaeHus GUTUHTa NPU U3NTULLHEM
ycunuu.

CneumanbHbIn npodub 3y6LOB Ha WTyuepe
duUTUHra ykpennsaeT CoeanHeHne.

Mpsimown yron y kpas naHua B MecTte
(pvKcaumMm MHCTPYMEHTa NO3BONSET Nyylle
yoep>XuBaTb GUTUHT NpY 3anpeccoBke,

He flaBas eMy CMeLaTbCs 1 NepekallnBaTbCs.

KOHTYpP.pd

K-HTYP

HapBwHas runb3a ons
nonumepHown Tpybsl KOHTYP
G-RAY He noggepraetcs
TemnepaTypHOMY pacLUVPEHUIO
1 He «CrnoJi3aeT» Npy aBapuUmHbIX
peXxviMax B CUCTEME OTOMJIEHNS,
XapaKTepuU3YIOLLMXCS CKavykaMu
Temneparypbl 1 aBNeHUs
TeNNIOHOCUTENS.

HapguxHoe KoJbLOo Mo Kpasm MmeeT hacky U MOXeT
NCMOJIb30BAaTLCS C ABYX CTOPOH, UCKIIIOYas Henpa-
BUJIbHYIO YCTAHOBKY U, Kak C/IeACTBUE, 3aCTONOPU-
BaHWe KonbLa Npu HaTsxkeHuu. My6uHa dackm
No3BOJIAET He TOJIbKO MIaBHO HAABUIaTb PUTUHT,

HO M B KOHLe COEANHEHWNS pacrpeaennTh BbloaBieH-
Hble OCTaTKM TPYObl BHYTPW MJib3bl.

MapkupoBka natyHHbiX putuHros KOHTYP

acoHHble YacTu AJig MoHTaxa Tpy6 13 TepMOCTON-
KOrO M CLUMTOrO MOMM3TUEHA C UCMOSIb30BAHMEM
HaABWXXHbIX M1J1b3 UMEIOT MapKUPOBKY C yKasaHMeM
cnepyloLWmMx NnapameTpos :

— HasBaHwue npoussogutens. Toprosas mapka
«KOHTYP» yka3aHa Ha HaflBM>KHOM KOJfbLe 1 Kopryce
dUTUHra Ans rapaHTUm KOHTPONSA KavyecTsa.

— Tunopa3smepbl GUTKHIA U TUNb3bl YKa3aHbl Ha

NX Kopryce (Hapy>XHbli AuameTp Tpy6bl + ToNwmHa
cTeHku). CnepyeT ncnonb3oBaTh GUTUHIW U Hanpec-
COBOYHbIE I'b3bl, COOTBETCTBYIOLLME pa3Mepam
npucoenuHsieMbix Tpy6 (OuamMeTp 1 TONLMHA CTEHKMN).

Ta6bnuua 9

Toprosast Mmapka «KOHTYP»

Tunopasmep: HapyXHbii 16 20 25 32

AnameTp 1 TosLMHa
CTEHKW NpUcoes, Tpy6bi (2.2) (2.8) (35 (44)

Hanuuvne n pasmep " " ”
pesb6bl 1/2 3/4 1

ANs MOHTaXka NoJIMMepPHbIX TPY6
KOHTYP G-RAY ponyckaeTcs npumMeHaTb GUTUHMN
pasnuyHbIX NPOU3BOAUTENEN, NPEeAHA3HAYEHHbIX A5
NosIMMepHbIX TPy6 C pazMmepamu, yKkasaHHbIMU BbILLE.
Hanbonee n3BecTHble Npon3BOOUTENN
Takux GUTUHIOB:
Rehau (lepmaHns),
Prineto (lfepmanus),

Kan (Monbwa), MVI (Kutan),

BirPex (Poccus) v gp.

25
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JIATYHHbIE ®PUTUHIU A1 TPYB KOHTYP G-RAY

lMnb3a HaagBUXXHaNA

Aprayn  Pasuep & b Bec,  Vnawosa,

. , 06202016010 16 20 20,5 0,016 20

— o o 06202020010 20 21 245 0,030 20

- / { 06202025010 25 26 30 0,038 10

!—-"" Db 061601032010 32 32 38 0,084 5
Aprayn  Pasuep, & b Bec nawosa,

06201016011  16(2,2)x16(2,2) 44 13 0,037 10

06201020011 20(2,8)x20(2,8) 52 14 0,057 10

H:H 06201025111  25(3,5) x 25(3,5) 61 15 0,060 10

- 061201032010 32(4,4)x32(4,4) 74 16 0,162 2

Myd¢Ta nepexogHas

Apayn  Pamep & b Bec  vnawosa,

06203020111  16(2,2)x20(2,8) 47 19,5 0,039 5

1, 061203025310 16(2,2)x25(3,5) 52 14 0,070 10

IT 06203025210  20(2,8)x25(3,5) 56 14 0,066 5

i) I'L 061203032310 25(3,5)x32(4,4) 67 14 0,128 10

MydTa c Hapy>XHO pe3bbon

Apayn  Pamep. @ b o Beo Vnawsa,

06211016111 16(2,2)x1/2" 47 32 15 0,053 10

06211016210 16(2,2)x3/4” 49 34 197 0,058 5

b 06211020111 20(2,8)x1/2" 51 32 15 0,064 10

W 061211020212 20(2,8)x3/4" 54 34 197 0,070 10

| 061211025110 25 (3,5)x 1/2" 0,080 5

U 06211025210 25 (3,5)x 3/4” 0,076 5

: 61211025310  25(3,5)x 1" 0,140 5

061211032310 32 (4,4)x 1" 0,158 5

TexHnyeckoe pyKkoBOAOCTBO
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MydTa c BHyTpeHHen pe3bbon

Apayn PSR & b Bec nawosa,

06212016110  16(2,2)x1/2" 42 27 0,044 10

061212016210 16(2,2)x3/4” 46 30 0,064 10

06212020110  20(2,8)x1/2" 46 27 0,057 10

061212020210 20(2,8)x3/4" 50 31 0,088 5

—
61212025310  25(3,5)x1/2" 52 29 0,111 5
a 061212025210  25(3,5)x3/4” 52 29 0,090 4
MydTa c HaKngHOM ramkom

Apayn  Pamep. & b Bec  Vnawosa,

06220016110  16(2,2)x1/2" 47 22 0,046 10

06220016210  16(2,2)x3/4” 48 23 0,063 5

061220020210 20(2,8)x1/2" 51 23 0,060 5

61220020210  20(2,8)x3/4" 51 23 0,096 5

061220025210  25(3,5)x3/4" 65 32 0,077 10

MydTa c HaKnaHOM ramkom Noa, eBPpOKOHYC

Pasmep a b Bec YnakoBka
ApTukyn MM ' M.(n MI:II Kr/m"r wT. '
61220016211 16 (2,2) x 3/4" 48 23 0,070 10
YronbHukK COEAMHMTeanbIVI
a
Pasmep a b, Bec, YnakoBka,
Aprukyn MM ' MI:II MM  Kr/wT wT.
06201016012 16(2,2) x16(2,2) 38 21 0,052 10
06201020012 20(2,8)x20(2,8) 43 21 0,082 10
_ b 06201025011  25(3,5) x 25(3,5) 51 27 0,149 10
06201032011  32(4,4)x 32(4,4) 63 30 0,250 2

KOHTYp.pd 27
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YronbHUK C Hapy>XHOW pe3bbon

Aprwen PeMeR b e Beo Vnam,
06211016110 16 (2,2)x1/2" 34 19 13 32 0,059 10
06211020110 20(2,8)x1/2" 34 21 13 34 0,086 5
06211020210 20(2,8) x 3/4" 43 23 17 37 0,096 5
61611025310 25(3,5)x1" 0,160 5

Paswmep, a, b, c, d, Bec, VYnakoBka,
ApTukyn MM MM MM MM MM  Kr/wT wT.
06214016110 16(2,2) x1/2” 49 22 17 31 0,072 10
61414020110 20(2,8) x1/2" 55 23 19 31 0,102 10
I 61414020210 20(2,8) x 3/4" 58 26 19 36 0,165 10
1 t:
w
‘ A
b
a

YronbHUK C KpenJjieHnem BHYTPpeHHAd pe3b6a

Pasmep a b c d Bec YnakoBka

ApTukyn MM ' MI:II MI:II Min MI:II Kr/LIJ"I' wT. '
06214016110  16(2,2)x1/2" 40 51 26 39 0,143 10
61414020210 20(2,8)x1/2" 40 54 29 41 0,156 10

TexHnyeckoe pyKkoBOAOCTBO



TpONHUK coe ANHUTEJIbHbIN

K-HTYP

KOHTYpP.pd

Aprwn  PameRa b4 Bec,  Vnawosea
06201016010 16x16x16 32 33 19 0,063 10
06201020010 20x20x20 37 38 22 0,106 10
06201025010 25x25x25 46 44 25 0,182 10
061401032010 32x32x32 53 51 28 0,272 2
Aprwn PMeR & b e Bec  Vnaxosea,
06203016110 16x20x16 36 40 36 0,092 10
06203020110 20x16x16 35 35 33 0,079 10
06203020210 20x16%20 38 35 38 0,086 10
06203020310 20x20x16 55 55 37 0,086 10
06203025211 20x25x16 42 44 37 0,144 5
061503020410 20x25x20 42 44 42 0,095 5
61503020510 25x16x16 41 40 41 0,160 5
06203025110 25x16%20 41 40 41 0,140 5
61503025210 25x16%25 41 40 41 0,155 5
61503025910 25x20x16 43 43 38 0,172 5
61503025310 25x20%20 39 43 41 0,158 5
61503025510 25x20x25 43 43 43 0,122 5
61503025511 25x25x16 41 47 37 0,182 5
61503025611 25x25x%x20 41 47 47 0,150 5
61503032810 32x25x25 S5 55 53 0,277 1
61503032610 32x20x25 48 47 48 0,190 1
61503032511 32x16x32 48 42 48 0,180 1
61503032710 32x20x32 48 47 48 0,270 1
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KHTYP

PPSU ®UTUHIU A1 TPYB KOHTYP G-RAY

MMnb3a HaaBMXHaqa
PVDF

MydTa coeanHuTenbHas
PPSU

]

MydTa nepexonHas
PPSU

-t

MydTa c HapyXXHoM
pe3b6oin PPSU

e

YronbHuK
coe\MHUTEeJ1bHbIN

PPSU '

ApTukyn Pasmep, mm Bec, kr/wt
62610016100 16 0,008
62610020200 20 0,012
62610025300 25 0,017
06110032411 32 0,028

ApTukyn Pazmep, mm Bec, kr/wr
69101016110 16(2,2) x16(2,2) 0,008
69101020210 20(2,8) x 20(2,8) 0,013
69101025340 25(3,5) x 25(3,5) 0,022

ApTukyn Paamep, mm Bec, kr/wt
69103016112 16(2,2) x 20(2,8) 0,011
69103016113 16(2,2) x 25(3,3) 0,016
69103020213 20(2,8) x 25(3,5) 0,019
69103032413 25(3,5)x 32(4,4) 0,033

ApTukyn Pa3smep, mm Bec, kr/wit
61211016101 16(2,2)x1/2" 0,011

ApTukyn Pasmep, mm Bec, kr/wrt
62301016100 16(2,2) x16(2,2) 0,012
62301020200 20(2,8) x20(2,8) 0,019
62301025300 25(3,5) x 25(3,5) 0,032
69301032410 32(4,4)x 32(4,4) 0,055

TexHnyeckoe pyKkoBOACTBO



YronbHUK C Hapy>XHOW

pe3b6oinn PPSU

YrosibHUK C BHYTpPEeHHeW

pe3b6oin PPSU

\

TponHuK
coeAVHUTEJIbHbIN
PPSU

TponHuK
nepexonHon PPSU

KOHTYpP.pd

K-HTYP

ApTukyn Pasmep, mm Bec, kr/wrt
61411016111 16(2,2) x1/2" 0,050
ApTukyn Pasmep, mm Bec, kr/wTt
61414016111 16(2,2) x1/2" 0,044
ApTukyn Pasmep, mm Bec, kr/wit
62201016100 16x16x16 0,016
62201020200 20x20x20 0,026
69201025310 25x25x25 0,042
ApTukyn Pasmep, mm Bec, kr/wit
69202016111 16x20x16 0,020
62202020200 20x16x16 0,019
62202020201 20x16x20 0,021
69203020211 20x20x16 0,022
69202025311 25x16x20 0,028
69202025313 25x16x25 0,031
69203025313 25x20x25 0,036
69202032414 32x16x32 0,052
69202032413 32x20x25 0,048
69203032414 32x20x32 0,056
69202032411 32x25x20 0,049
69203032413 32x25x25 0,054
69202032412 32x32x20 0,062
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KHTYP

MonndennncynedoH (PPSU) aBnseTcsa npoBepeHHbIM

KOHCTPYKLMOHHBLIM MaTEPUanom, UCMosb3yeMbIM MHOFO Kniouesbie npeumyuiecTea

NeT Kak Chipbe AJ15 TPO13BOACTBA COSAUHUTENbHbIX PPSU ¢puturros

1 aCOHHbIX U3[ENMNIN CUCTEMHbIX KOMNOHEHTOB CaH-

TEXHUKM, @ TaKKe B MULLEBOI U MEOULIMHCKOM TEXHUKE, HeliTpanbHocTb
aBTOMOGBUMLHON 1 aBUANPOMBILLNEHHOCTU. _ NPV KOHTaKTe C BOAOW

(rMrmeHnYyHoCTb BBUAY
MOMIHOIO OTCYTCTBUS
npUMecen LMHKa, CBMHLA).

PPSU o6napaeTt NCKNoYMTENBHON rMAPONNTUYECKOM
CTabUNbHOCTbIO M MPOYHOCTbIO, MPEBOCXOAALMMM COOT-
BETCTBYIOLLME NapaMeTpbl BbICOKOTEMMNEPATYPHbIX MO-
NMMepoB, NpeacTaBeHHbIX Ha pbiHke. OH oTnn4YaeTcs
BbICOKOW fedopMaLMOHHON TENSIOCTONKOCTLIO U Npe-
BOCXO[HOM CTONKOCTbIO K pacTpeckumBaHuio. O6napnaet
NPMPOLHON HErOPIOYECTLIO, TEMIOCTOMKOCTbIO, NPEeBOC-
XOLHOM TEPMOCTabUNbHOCTbIO, AN3NEKTPUYECKMMU
CBOMCTBaMMU.

Manbin Bec.

Bbicokas ycTonyneocTb
K YA2PHbIM N MEXaHU-
4YeCKUM Harpyskam.

YcTtonymeocTtb
K NpoLeccy cTapeHust
NnoL, BO3NENCTBMEM TEMNEpPAaTYpbl U aBNEHUS.

OTcyTcTBME NnacTnyeckon aedopmMaummn Matepuana
W, KaK CnefcTBue, - repMeTUYHOCTb COEAUHEHUS,
noaBepraeMoro MexaHM4eckM Harpyskam.

He noasep>eHbl KOPPO3UKM N 3apacTaHUIo
(HeT BHeLHen 1 BHYTPEHHeEN KOPPO3UU N MUHe-
pasibHbIX OTNOXEHUN).

CTOMKOCTb K LLleMEHTHbIM pacTBOpam (NpPUrogHbl
LS CKPbITOM NPOKNaaKN 1 3annBkn B 6ETOH).

CHMXAIOT YPOBEHbD LUyMa.

MWHUMU3MPYIOT MOTEPU [ABNIEHUS.

PPSU butnHrn KomnpeccunoHHble putuHrn PPSU ¢ HaaBuxHom
rune3oin paspabotarbl gns PERT, PEX Tpy6

C COOTHOLLUEHVEeM anamMeTpa Tpy6bbl K TONLMHE CTEHKN
SDR7,4.

vnb3a ns matepmana PVDF yHuBepcanbHas
1 MOXEeT UCNONb30BaTbCs AN NATYHHbIX U NaCTUKOBbIX

Bo MHoOrmx cnyyasx anibTepHaTUBON NaTyHHbIM
dutnHarm aensoTca 6onee gewesble PPSU-OUTUHIA.

Takne GUTUMHIMN M3roTaBANBAOTCS U3 CNEeLManbHOro
KOHCTPYKLMOHHOIO NyiacTuka, 06n1afatoT BbICOKOM
YCTOMYMBOCTbBIO K MEXaHUYECKMM MOBPEXAEHUSAM,

VCKJIIOYUTENbHO YOapONpPOYHbIE. PUTUHIOB.

KoMno3unumoHHble PUTUHIM - 3TO eLle OONH BapuaHT

MOHTaXxa C UCNOJIb30BaHNEM NepenoBon TEXHOMOMMN. ®UTUHF naTyHb - duTtnHr PPSU -
mnb3a PVDF mnb3a PVDF

PPSU-maTtepuan otnnyaeTt CTOMKOCTb K KOPPO31Kn 1
abcosnoTHaa rmrneHnyeckas 6esonacHocTb. Mapenus
06n1apaloT BbICOKOM YCTONYMBOCTbIO K AEACTBUIO
MNOBbILEHHOM TeMnepaTypbl N AaBNEHUS.

Matepunan PPSU He BcTynaeT B peakumio ¢ nio6biMu
BellecTBamMu, CoaepXxaluMmncs B NMTbEBON BOAE U
BOJE B CUCTEMAX OTOMNEHNS.

MK KOHTYP BbinyckaeT GUTUHTM 13 TEPMOYCTONYU-
Boro nnactuka PPSU. Bce duTtnHru B3ammosame-
HAEMbI 1 MOTYT MCMOJIb30BaTbLCA AJ15 COeAMHEHNS
Nto6bIx TUMOB Tpy6 cucTembl G-RAY cTtaHOapTHbIM
VHCTPYMEHTOM.

TexHu4yec




K-HTYP

MOHTAX TPYEOMPOBOAHOMN CUCTEMbI KOHTYP G-RAY

AkcuanbHas 3arnpeccoBka

[na moHTaxa nonumepHbix Tpyé KOHTYP G-RAY unc-
noJsib3yeTcs akcuasibHasi 3anpeccoBKa Ha HaABMXXHOM
rmnb3e, aBnsaoLasnca Hambonee HaaeXXHoM 1 apdek-
TUBHOW TEXHUKOW COEANHEHNS HAa CErOAHSALIHNI OeHb,
3a CYeT OTCYTCTBUS PE3UHOBBIX YNJIOTHUTENEN.

OcHOBOW coepUHEHA ABNSETCA NPUHLIMIM OCEBOI Han-
pecCcoBKU Mnb3bl Ha NMpeaBapuTeNbHO PacLUVPEHHbIN
KOHeL, Tpy6bl, HaoeTbIN Ha WTyuep dutnHra. Npun Haa-
BUraHUN HaNpPeCcCoOBOYHOM MNb3bl

NPONCXOAMUT NIIOTHOE NpuxaTtne

Tpy6bI K WITYLEpPY PUTUHTA, ‘3’

obecneuunBaloLlee
‘z

HaaeXHoe
coegunHeHue.

AKcnanbHas TexHuKa
coefMHeHns TpybonpoBoaoB
G-Ray rapaHTtupyet 100% repme-
TUYHOCTb CUCTEMbI U NO3BOJISIET 3aMOHO-
NNYNBATb COEAVNHEHUSI B CTPOUTESbHBIX KOHCT-
pykumsix. Takme coeamMHeHns ABNSIOTCA HepasbEeM-
HbIMU, He TPebyIoT AanbHenwero o6cny>XXMBaHus.

BnusiHie yenoBeveckoro akropa Ha Ka4ecTBo
MOHTaXa CBeeHO A0 MuUHMMyMa. Tpy6bl He TpebyeTcs
KannépoBaTb, CHMMaTb hacky, YTo NO3BOSNIAET NPOU3-
BOAMWTb GbICTPbIN Y KAYECTBEHHbIN MOHTaX — 6e3
CKNenKK, Nankm nam ceapku.

N3O0BPAXEHWNE TEXHOJIOT N 3ATTPECCOBKN:

Mpecc-runb3a u Tpyba nepepg, 3anpeccoBKom

Mpecc-runb3a u Tpyba nocre 3anpeccoskn
Mpecc-rnnb3a u GUTHHI B paspese

Mpw HapsuraHun
HanpeccoBOYHOM rb3bl
MPOVCXOAMUT NAOTHOE
npwxaTtue Tpy6bl K
wTyuepy putmHra.

PacwupenHas Tpyba
CTPEMUTCS BEPHYTLCA B
NCXOQHOE MONOoXEHNE,
npovcxoput obpatHoe
cxkaTtuve anist 6onee NAOTHOrO
COefIMHEHNs1.

KOHTYpP.pd

repMeTI/IlIHOCTb coeguHeHunda

lepMeTnYHOCTb COeaUHEHMA [OCTUraeTcs 3a cyeT
«adekTa namaTn», KoTopbiM obnagaet maTepuan
Tpy6bl — TepMmocToikuii nonuatuineH PE-RT vnn
PE-Xa. 310T adhdeKkT 3aknoyaeTcs B CTpEMNIEHUN
paclmpeHHon Tpybbl BEPHYTL CBOIO MEpPBOHAaYasibHYI0
¢opmy, nponcxogut obpaTHoe cxaTue. [lanee npu
HaZBUraHMM HaNPeCcCcoBOYHOW MMIb3bl MPOUCXOONT
NnaoTHOE npmxarune Tpyobl K WTyuepy dUTMHra no Bcen
NOBEPXHOCTWN COeQUHEHMS.

B aTom cnyyae dyHKUMIO YNNIOTHUTENS BbINOMHAET cama
CTeHka Tpybbl, 4TO ABNSETCHA NPEVMYLLECTBOM NEPEA,
N3HaLLMBAOLWMMUCS PE3UHOBBIMW YMTOTHUTESIbHBIMMN
Konbuamu. A cneumarnbHbii Npodusb 3y6L0B B BUAe
KONbLEBUAHbIX HAPE30K Ha WTyuepe pUTUHra ykpennaet
COefiMHEHVE, «Brpbl3asiCb» B CTEHKM TPy6Obl, NpeafoTBpa-
was nobbie oceBble NepeMeLLeHNs B COeAVHEHUN.

OTcyTCcTBME 3ayXeHUs AnameTpa NPOXOAHOro ceyeHuns
pUTUHra B MecTe COefMHEHNSA 3HAUYNTENbHO CHUKaeT
rmapasnnyeckoe conpoTueneHne. B pesynsrate —
MVHMMarbHbIe NOTepPU AABNEHUSA U MUHUMASIbHbIN
YpOBeHb LWyMa A9 obecneyeHms ahdeKTUBHOCTH
cucteMbl. CoefnHeHe MOXHO cpasy Harpyxarb
JaBfieHneM 1 TemnepaTypon.

UckniouyeHa owwimbKa npym MOHTaxe. Tak kak
OTYETNINBO BULAEH KOHEYHBbIN pe3ynsTaT 3anpeccoBKku
rMb3bl, [OCTATOYHO TOJIbKO AOBECTU KOMbLO A0 draHua
uTHHra. 3aXXMMHOe coeMHEHNE OCHOBAHO Ha MOJIHOM
HaABWraHMM HaNpPecCcoBOYHOM MUIb3bl U pUTKHra Nocne
3aBepLUEHHOro CoeaMHEeHNs C MOMOLLbIO MHCTPYMEHTA.
B TakoM CoefMHEHUN NpoLLe pacno3HaTh OTCYTCTBME
3anpeccoBKM, Tak Kak B 3TOM Cllyyae npecc-runb3a
cBob60HO nocaxeHa Ha Tpybe.

YNnoTHUTENEM CYXUT cama
CTeHKa Tpy6bl, MO3TOMY HE HY>XHbl
M3HaLLMBAIOLWMECS PE3UHOBbIE
Konbua.

UcknioyeHa owmnbka npu MoHTaxe,
Tak Kak OTYET/IMBO BUAEH KOHEYHbIV
pesynbTaT 3anpecCcoBKU MIIb3bl.
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KHTYP

HapexHoe coepuHeHue

CneumanbHo ois cuctem

nnacTukoBoro Tpy6onposoga
CoBpeMeHHbIl an3anH
YCTOMYMBOCTb K BbICOKOMY

[OABJIEHVIO Y KOPPO3Umn

3alumTa OT YTeUKM XUOKOCTH

Jlerko MOHTUpYyeTCA

MuHumMKn3snpyet
ryapaBnuyeckme notepu

3awumTa oT BHEeLUHUX
BO34eNCTBUN

Hapy>xHasi cTopoHa hacoHHbIX YacTel JoskHa

6bITb 3alUMLIEHA OT BHELUHMX BO3OENCTBUIA: BNaru

W KMCNnopogaa, COJNIEHON UM arpecCuBHOM cpebl

W Opyrux MaTepranos, Bbi3blBalOLLMX KOPPO3UIO.
Jns aToro Heo6xoAMMO co3aaTh ANA HUX 3aLnTy
npw yknaake HeMoCpeACcTBEHHO B MUNC, WTYKaTYpKY,
CTSKKY 1N 6eTOH.

BapuaHTbI nsongauum coeguHeHus

LLRLRUUU N UL R R TR R WAL A

-

1. 3amoTaTb MECTO coeAMUHEHUNS N30JIEHTON,
KaK rnokasaHo Ha pUCYHKe.

2. 3aKpbiTb MECTO COEAUHEHUS Y4aCTKOM
roppoTpy6hl.

AeMoHTaX coeaguHeHus

XoTsi BaHHOE coefMHEeHne SBNSIeTCA Hepa3beMHbIM, Asl
OCYLLECTBNEHNS PEMOHTA NN PEKOHCTPYKLIMM y4acTka
TpybonpoBOAHOM CETU, ero MOXHO pa3obpathb!

YT106bI pa3obpaTb coeauHeHne Heo6xoanumo:

JeMoHTnpoBaTb COeAMHEHNE N HarpeTb CTPOUTESb-
HbIM peHom go 350°C, Tpyba cTaHOBUTCS MSITKON,
1 B ropsi4eM COCTOSIHUM MMb3bl YAANSOTCA C PUTUHTA.

OcTaeTcsa o4UCTUTb PUTUHT OT NacTuKka, Aatb
dUTUHrY ocThITb. lMocne aToro coegmMHeHne rotToBo
K NCMOJIb30BaHUIO, HE TePSisi CBOUX CBOMCTB.

Temnepatypa ropsiyero Bosayxa Ha Bbixoge 13 deHa
He pormkHa npesbiwatb 500°C. Mporpes Tpy6bl
OTKPbITbIM NIaMEHEM HE A0MYyCTUM.

B cnyyae ncnonb3oBaHUs NasiHbIX COEANHEHUI Ha
MefHoM Tpybe Heob6X0AMMO CHavana BbINOHUTb
nasiHoe coegnHeHue. lepen coefMHEHNEM 3/IEMEHTOB
cucTeMbl TpybonpoBoaa HeobXxoaMMOo J0XAATbCS
oxnaxneHus puTuHra.

Mepexopn Ha Tpy6onpoBoAbl

U3 Apyrux matepuanos

Mpn HeobxoauMocTu conpsixxeHus Tpyd KOHTYP G-RAY
C yyacTkamu Tpy6onpoBOAOB U3 APYrMX MaTepuanos

1 apMaTypo cnegyeT UCNoJib30BaTh NpMBapHbIe UK
pe3b60Bble Nepexofbl COOTBETCTBYIOLLMX AMAMETPOB.

TexHnyeckoe pyKkoBOAOCTBO



KoadpurumeHTtsl
MEeCTHOro cConpoTuBJieHUs
coeAVHUTEeJIbHbIX AeTanen

lMapeHne paBneHus npuv npeogoneHnn
MECTHbIX COI'IpOTVIBJ'IeHI/IIZ Z, Ma, moxeT
6bITb onpepeneHo n3 3aBUCMMOCTU!

V2
Z—ZfTP

roe

Zé: — cyMMa KO3 pu1LMEeHTOB

MECTHbIX COMPOTUBEHNIA
Ha paccynTbiBAEMOM y4acTke
TpybonpoBoaa;

J/ — cKopocTb TenoHocuTens
B TpybonpoBoae, M/c;

p — NNIOTHOCTb XNAKOCTU Npwn
TemMnepartype TenjoHocuTend,

Kr/m3;

MMapaBnuyeckme xapakTepucTuku
OTONUTENbHBLIX MTPUBOPOB:
BEHTWUNEN, KNanaHoB, BKIoYas
TepMocTaTuyeckre, NpeicTaBneHsbl
B CMPaBOYHbIX N3AAHUAX DUPM-
M3roToBuTENen n pa3paboTinkoB
HOPMAaTUBHOM [OKYMEHTaLUN.

OpUEeHTMPOBOYHbIE 3HAYEHUS

KO3 PUUNEHTOB MECTHbIX
COMPOTUBNEHNN COEAMHUTENBHbIX
netarnen cnefyeT yumTbiBaTh Ha
OCHOBe NpuBeaeHHON Tabnuubl.

KOHTYpP.pd

K-HTYP

CxemaTtuuyeckoe 3HauyeHune
Aetanu o
nsobpaxeHue aetanem ko3 puumeHTa
OTBOA;:
90 0,3-0,5
45
MydTa 0.5
coeauHuTenbHas !
i35
TporHuk
1,5
1,5
3
Yronok 90° 3
BopoposeTtka 3
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KHTYP

TEXHUKA COEAMHEHUA TPYBONMPOBOAOB KOHTYP G-RAY C MOMOLLbIO

HAABWXHOW r'MJ1b3bl

[nsa npaBUJIbHOIO BbIMNOJIHEHNA MOHTaXa Heobxo-
ANMO BbIMNMOJIHNTb Cclieaytoume onepaunn:

MoarortoBka npouecca pa3BajibLLOBKU

C nomoLLbio cneumasnbHbIX HOXHUL, HE06X0ANMO
oTpesatb TpyBy HY>XHOW ANWHbI. [Ns UCNONb30BaHMs
HOXHML, HAXXMUTE Ha PasBoKUPYIOLLMIA PbIYaXOK.

Mepepn pasBanbLOBKON HaOeTb HA KOHeL, Tpy6bl
NoAXoAsALLYIO ANA [AHHOIo TUNnopasmepa HafBUXKHYIO
rMNb3y Y OTBECTU €€ N3 30Hbl paclunMpeHmns Tpyobl.
Mpun aTOM MCKIOYEHa HeMpaBWIbHas yCTaHOBKa

rMMb3bl, Tak Kak OHa UMEeeT hacky C ABYX CTOPOH.
Bbl6paTh pacluMpuUTeNibHYO Hacaaky B COOTBETCTBUM
C AMamMeTpoM Tpybbl U HAKPYTUTb ee A0 ynopa Ha
YCTPOMCTBO A5 paclumpeHuns. PaclumpuTtenbHble
rofIOBKM UMEIOT MapkMpoBKYy 0603HaYeHUs1 pasmepa.
MprMeHsNTe TONbKO paclUMpUTENbHbIE FONTOBKM,
npenHasHaveHHble 4J1 AaHHOM CUCTEMBI.

Pacwuputens Tenepb fLonxeH 6bITb HACTPOEH Tak,
4TO6bI PYKOSITKA CMbIKANINCh A0 KOHLA pacluMpeHust.
Mepepn TeMm, Kak BCTaBUTb PaCLUMPUTESNIbHYIO FOJIOBKY
B Tpyby, ybenouTech B TOM, YTO KOHeL, paclumpsemMoit
Tpy6bl 06pe3aH nopg yrnom 90.

HEMPABWUJIbHO

[1PABUJIbHO
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PaclumputenbHyto ronoBky HE06X0AMMO MOMHOCTbIO
BCTaBWTb BHYTPb A0 yNopa B Kpar paclumpsiemomn
Tpy6bl 1 B NpoLlecce pacluMpeHns CNeauTb 3a TeM,
4TO6bl OHAa OCTaBasnach B 3TOM MOJIOXKEHMM HA BCEM
NPOTSXXEHMM NpoLecca paclunMpeHms.

HEMNPABWUJIbHO

[1IPABW/IbHO

[na BbINONHEeHUs paclumpeHnss Heob6xoauMo MeaJieH-
HO 1 paBHOMEPHO CXXaTb MHCTPYMEHT A0 MOSOBUHBI.
3aTemM NoBTOpUTL paclunpeHune Tak, 4Tobbl MoCTENEH-
HO MOJTHOCTbIO COMKHYJICS pacluMpuTenb, obs3aTesb-
HO NoBopayYmBasi UHCTPYMEHT 3—4 pa3a no ocu.

Mocne HebonbLlWOro BpeMeHu s ctabunmsaumm
pacLmMpeHHOM Tpybbl BbIHETE MHCTPYMEHT. TeM cambiM
KoHeL, Tpy6bl 6yaeT paclimpeH NONHOCTbIO — C YNCTOM
W rnagKon BHYTPEHHEN NOBEPXHOCTbIO, YTO JACT
BO3MOXHOCTb MOJIHOCTbIO BCTaBUTb DGUTUHT BHYTPb
paclInMpeHHOro KoHLa Tpy6bl.

BcTaBka ¢putuHra

Mocne paclwmpeHns cnenyeT cpasy BCTaBUTb LWTyLEP
duTHHra B Tpydy [0 nocnegHero 3ybua, Tak kak
paclwmpeHHas Tpyba B MecTe pa3BasibLOBKM Cpasy
HayMHaeT ycaxunBaTbCs B AuameTpe, obxumas
DUTUHT.

HacaxwuBaTtb GUTUMHI 40 ynopa He peKkoMeHayeTcs,
Tak Kak cooTBeTCTByloLWas rnybrHa obecneynsBaeTcs
pacwupeHeM. CneguTe 3a NPsSiMbIM NOJIOXEHNEM
dutnHra.Mocne Hacagky mexay Tpyboi 1 6ypTUKOM
duTrHra octaetcs 3asop ot 1 4o 3 MM, B 3aBUCU-
MOCTW OT guamMeTpa Tpybbl.

TexHnyeckoe pyKkoBOAOCTBO



K-HTYP

C nomolLLbio NPecc-NHCTPYMEHTA HaABUIraeM rnb3y 0
6ypTuKa puTrHra. Heobxoammo cneguTb 3a TeM, Y4TO6bI
06XXMMHbIe roNoBKM 6bINN YyCTAHOBNEHBI B GUTUHIE Tak,
4TOGbI 3anpeccoBka nponssoamnack 6e3 nepekoca

1 NO BO3MOXHOCTM 32 OAUH NPUEM.

Mpouecc 3anpeccoBKu

Bbi6paTb HacaaKy C MapKUPOBKOW COOTBETCTBYIOLLEN
IvameTpy Tpybbl. Hacapku yaepxuBaloTcs B
WMHCTPYMEHTE C NOMOLLbIO (pUKCUPpYIoLLMX 6ONTOB,
KOTOpble MOTyT 6bITb BbIHYTbI yCUMeM pyku 6e3
NPYIMEHeHNS CMeunasbHOro MHCTPYMEHTa.

[Iins cospaHnsa coemHeHns Heo6XxoaAMMO NpaBuIbHO Mocne HagBuraHnsa ocnabuTe MHCTPYMEHT 06paTHbIM
NMOMECTUTb B pacCKpbITble HaABMXXHbIE TUCKN MeXay XOAO0M pblvara, BblTallTb 3anpecCcoBO4YHble Hacaakn —
npecc-rosnoBKamu NOAroToBneHHoe MydToBOe npoLecc 3anpecCcoBKN Ha 3TOM 3aKOHYEH.
coeanHeHne (Tpyby BMecCTe C Npecc-KOoJbLOM U

3asop, ocTaBWNNCS NOCe 3aKPbITUS 06XXUMHbIX FOJIOBOK
Mexay GUTUHIOM 1 Npecc-BTYIKOW (NpubnusntensHo 0,5
MM), SIBAISIETCS XapakTePHbIM 1 HECYLLECTBEHHbIM.

dUTUHIOM).

e HEMPABWJIbHO
- e —

‘__
[1IPABUJIbHO

foToBOE
coeavHeHue
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KHTYP

MpeunmywiectBa

JocCTynHble MOAENN MHCTPYMEHTa

Heo6xoayMblii HA60P MHCTPYMEHTa B OGHOM
yemopnaHe

He TpebyeT anekTpuyecTBa Ans paboTbl

3anpeccoBbiBaeT GUTUHIK Nto60ro
npon3BoOaMTENS AaHHOro T!na

BbICTpbI MOHTaX
HapeXHbin 1 JonroBeYHbIn

MOHTaXHbIN MHCTPYMEHT NpeaHa3HayeH AJ19 MOHTaXa
COEAMHEHNN NONNMEPHbIX TPYO C NOMOLLIO (PUTUHIOB 1
HaZBWXHbIX Mb3. IHCTPYMEHT NO3BONSIET MOHTMPOBAaTb
cCoeanHeHuns ¢ guameTpom oT 16 oo 32 mm.

KomnakTHbIN pasmep 1 BeC MHCTPYMEHTa No3BONSA0T
NPOV3BOAUTL MOHTAX B Y3KMX HULIAX U TPYAHOAOCTYM-
HbIX MecTax. TakKMM MHCTPYMEHTOM MOXHO MOHTUPOBaTb
npu oTpuLaTeNbHbIX TEMMNepaTypax Ha obbekTax 6e3
anekTpudurkaumn. PasnnyHble KOMMIEKTbl MHCTPYMEHTa
no3BossoT nogobpaTb onTUManbHbI Habop Ana
MCNOb30BaHUA B KaXA0M KOHKPETHOM criyyae.
Hape>Hbin 1 NpocTon B aKcnnyaTtaumm MHCTPYMEHT
BbIMOJSIHEH M3 NTIErKOro, BbICOKOMPOYHOro MeTanna, a

€ro KOHCTPYKLMSA NO3BOSISET BbIMOMHUTL COEANHEHNE
6bICTPO 1 6€3 0COBbLIX YCUNNIA.

MocTaBnsieTCs UHCTPYMEHT B TPAHCMNOPTUPOBOYHOM
yemopaHuuke. [1na MoHTaxa TpybonpoBOAHbIX CUCTEM
KOHTYP G-RAY koMnaHusa npegnaraeTt KOMMIeKTbl
PY4YHOrO MEXaHMYECKOro U MEXaHUKO-rMapaBInyeckoro
VMHCTPYMEHTA.

MexaHnyeckum 3anpeccoBOYHbIN
MHCTPYMEHT

38

Py4HoI1 3anpeccoBLUK C MeXaHU4YeCKUM
NMPUBOAOM CO CMEHHbIMU Hacagkamu 16-32 mm

O6napaeTt He6OJIbLWINM pa3MepoM N YCKOPEHHbIM XOO0M
pyykun. MpocTas KOHCTPYKLMSA C NOBbILEHHbIM 3arnacom
NMPOYHOCTM HE NPUXOTNNBA B YCIIOBUSX CTPOMMIOLWAAKM.
Brnaropaps 0co6oi KOHCTPYKLUMM ABYXCTOPOHHUX Npecc-
ry6ok cokpallaeTcs Bpemsi yCTaHOBKM HEO6X0OMMOro
pasmMepa, NyTeM nepeBopaymBaHus.

Hanpumep: ogHa Hacagka 16-20Mm nnu 25-32Mm nos-
BosIsieT BbICTPO, C MaKCUMasbHbIM YA06CTBOM OCYLLECT-

BNATb MOHTaX CUCTEM pPagMaToOpHOro oTonneHna n cuc-
TeM BoAoCHabXeHus Ha y4aCTKe BbICOTHOIO CTpouUTEb-
CTBa 1Jjn 3aropogHoro goma.

Py4yHoW paclumnpuTenb

PyyHoWM aKkcnaHpep (pacwmpuTtersib) CO CMeH-
HbIMU Hacapgkamum 16-32 MM nossonset npous-
BOAUTb pa3BalibLLOBKY pr6bl B OAVH NpneM C MUHN-
MaJibHbIM yCUJTUEM. Enaro,u,apﬂ wectmcerMeHTHbIM
pacwmpunTenbHbiM HaCcaakamM pa3BalibLlOBKa pr6b|
npon3BoanTCA paBHOMEPHO.

MmapaBnuyeckuin 3anpeccoBOYHbIN
MHCTPYMEHT

ObecneunBaeT 6bICTPOE U Nerkoe NPUcoeanHeHne C
NMOMOLLbIO FTMAPABANYECKON CuIibl. 3anpeccoBka Tpy6bl
N perynnpoBaHue Nnpecc-Hacaaok NPoncxXoauT nerye.

TexHnyeckoe pyKkoBOAOCTBO



K-HTYP

MHCTPYMEHT AJ19 MOHTAXKA HAJBWXXHbIX (AKCUAJIbHbIX) PUTUHIOB

KomnnekT py4yHon «Mpecc-knewmn»

Ana MoHTaxa

ApTukyn Komnnekrauus Tpy6 AnameTpom, K?/eu‘j_;_ VnaKmoTBKa,
MM :
MHcTpymeHT,
npecc-Hacagku, 1620
068105116321  PactmpuTes, T 5,4 1
pacLlmpuTenbHble 25, 32
HacaaKku, HOXHULI,
yemopnaH
KomnnekTt rupapasnunyeckuin «fMpecc-tnucku»
AN MoHTaXa Bec, YnakoBkKa,
ApTukyn Komnnekrauus Tpy6 AnameTpom, K/t e
MM :
MHCTpYyMeEHT,
npecc-Hacanku, o0
068207016321  Pactvpurens, T 8,7 1
paclmpuTenbHble 25, 32
Hacaaku, HOXHULbI,
yemopnaH
Hacapkn pacwuuvpuTend gngd Tp\[6
ApTukyn Komnnekrauus Tpeg;r:;;::)(gm, K?/el.l‘j';' VnaKmoTBKa,
MM :
068303016001 16 0,180
068303020001  paclumpurensbHas 20 0,189 1
068303025001  Hacajaka 25 0,182
068303032001 32 0,260

KOHTYpP.pd
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KHTYP

CXEMbI OTOIJIEHUA

CucTeMbl, MpUMeEHsieMble B 34aHUSIX NMOBbILLIEHHON 3TaXx-
HOCTU, MOXHO pa3fenuTb Ha BepTUKasbHble (CTOSKO-
Bbl€) Y TOPU30HTasIbHbIE (MOKBAPTMpPHAas, No3TaxHas
pasBogka).

BepTukanbHylo (CTOSIKOBYI0) pa3BOAKY, Kak
npasuo, NPUMEHSIOT B 30aHMUSAX C €QNHBIM YHETOM
TennonoTpebrneHns (ToNbKo 4OMOBOW yyeT). B Takom
cnyyae HeT yyeTa hakTnyeckoro notpebneHus Tenno-
BOI 3HEPrnun, XnJbLibl ONIa4YMBalOT CHETA HE3ABUCMMO
OT MNOMb30BaHMWsl OTOMNIEHEM MO eaNHOMY DUKCUPO-
BaHHOMY Tapudy. M3bexaTtb 3Toro nomor 6bl NoKBap-
TUPHbIA y4eT NoTpebneHHoro Tenna, Ho 13-3a CNIoX-
HOCTEW yyeTa B CTOSKOBbIX CXeMax OTOMJIEHUS OH

He NpuMeHsieTcs.

CerofHs B MHOrO3TaXXHOM XMUJTULHOM CTPOUTENBCTBE
Ha CMEHY UM NPUXOAAT CUCTEMbI TPYOONPOBOAOB C
rOpn3oHTanNbHON NOKBapTMPHOWM pa3BoaKon. YooBneT-
BOpsitOLLME B MOJSTHOM Mepe TpeboBaHUsIM 3HepreTun-
yeckor NnonnTnkm aHeprocbepexenns PO.

MepepanbHbIi 3akoH oT 23.11.2009 N 261-dD3

(pen. ot 04.10.2014) «O6 aHeprocbepexxeHnum n o
NOBbILEHNN 3HepreTnyeckon apPeKTUBHOCTU U O
BHECEHNN USMEHEHUI B OTAENbHbIE 3aKOHOAATENbHbIE
akTbl Poccuiickon ®epepaumm» ctates 11.

MokBapTUpHbIE CUCTEMbI OTOMJIEHUS — 3TO
CUCTEeMbI, KOTOpble MO3BONAIOT YNpaBniaTh TeNJocHab-
>XEHNEM OTAENbHO B3STOW KBAPTUPbI 6€3 N3MEeHeHUs
TEMNM0BOro pexmnmMa CoCeAHMNX NOMELLEHUN N YYNTbIBATb
TennonoTpebnieHre OTAENbHO B3ATOMN ceMbU. Takme
CUCTEMbl CMOHTMPOBaHbI, HANPUMEP, B YXe CAAHHbIX
B 9KCMJIyaTaLmio XUNbIX 30aHUSX, KaK BbICOTHbIX, TaK 1
MarnoaTaxHbIX, Kak MyHULMUNASbHbIX, TaK U «3JIUTHOI0»
Knacca. B »xunbix 3gaHnsax, NoM1MMO CUCTEM OoTonNe-
HUS, MOXET 6bITb peannsoBaHa 1 cuctema BogocHab-
XXEHUS C pa3BOAKON CTOSIKOB BHE KBapTUp.

Mo cpaBHeHUIO C cUCTeMaMM OTOMJIEHUS C BEPTUKAb-
HbIMUW CTOSAIKAMM, FOPU30OHTaJIbHbIE ABYXTPYOHble
NoKBapTUPHbIE CUCTEeMbl OTOMJIEHUSA C pa3-
BOAKOW B NOJIy 0613a4at0T LENbIM PALOM Npenmy-
LLLECTB, rMaBHbIM 06pa30oM C TOYKWN 3peHUS CyXObl
3KCMyaTaumm 1 BNaaenbLeB KBapTup.

MokBapTupHas cuctema no3sonsieT cnyxobe akcnnya-
TaLuMm OTKIIOYMTb TOJIbKO OJHY KBApTUPY, Hanpumep,
B Clyyae aBapuu Unmn npu HeobxoaMMoCTN PEMOHTA,
VN 3aMeHbl OTONUTENbHbIX NpUBopoB. Cuctemy
OTOMMEHNSA OTAENBHO B3ATON KBAPTUPbl MOXHO NIerko
OTperynMpoBaTtb HE3aBMCMMO OT ApYrnX KBapTup.
HesaBucnMoCTb pasBoaku OT Apyrix KBapTUp npen-
nonaraeTt BO3MOXHOCTb MHOVBUAYANIbHOIO NPOEKTU-
pOBaHWsi OTOMNEHUS KaX A0l KBapTUPbl B 3aBUCUMOCTU
OT noxenaHusa Bnagensua. Takas cuctemMa oTonneHus
npv Heo6XO0AMMOCTU MOXET BbITb Nerko o6opynoBaHa
NOKBaPTUPHbBIMUN TEMIOCYETYMKAMMN, YTO NO3BOSNIAET
nepenTn Ha onnaTy akTnyeckn NnoTpebneHHon Ten-
JIOBOW 3HEprun.

MprMeHeHne ropu3oHTasIbHbIX MOKBAPTUPHBIX CUCTEM
OTOMNEHNSI MPUBOANT K YMEHBLUEHWNIO MPOTSXKEHHOCTH
MarucTpasbHbix Tpy6 (B CpaBHEHMM C BEPTMKAbHbIMU
CXeMaMm), K CHUXKEHUIO NoTepb
TenoTbl B He060rpe-Baembix
NoMeLLEeHNsIX, Fae MPOSIOXKEHbI
TpybOMNpOBOAkI, K YNPOLEHWIO
MO3TaXHOro 1 NOCEKLMOHHOro BBOAA
3paHus B akcnnyataumio. Cpok ciyx6bl
NOKBapTUPHOI CUCTEMbI OTOMJIEHMS
npYMepHo B ABa pa3a Bbille 3a CYET
npuMeHeHus Tpy6 U3 TEPMOCTONKMX
NoJIMMepHbIX MaTepurarsos,

TakuM ob6pasoM, MCMOoNb3oBaHNE
[AHHOIN CXeMbl 93KOHOMUYECKN
uenecoobpasHee.

Y3en noaknoyeHud
KBapTUPHbIX OTBETBJIEHUN
K CTO9KaM oTonsieHuna

TexHnyeckoe pyKkoBOAOCTBO



CNOCOBbl FTOPU30OHTAJIbHOW
PA3BOAKU TPYB NO NOMELLEHUIO

FopusoHTanbHas cxema npegnonaraet HanMune
O[LLHOTO rNIaBHOMo CTOSIKA M MO3TaXHbIX FOPU30HTalb-
HbIX OTBETBJIEHMIA B OQHOTPYOHOM UNKn ABYXTPYOGHOM
NCMOJIHEHUM, ObIBaeT NnepumMeTpanbHas unu nyye-
Bas. Obe oHM paboTaloT O4EHb XOPOLLO, HO BCE Xe
MCMoJib30BaHMeE nocnegHen npeanoyTuTesibHee,
ocobeHHOo ans KBapTup 6onbLioit nnowaan. PaccmoT-
pPUM OCOBEHHOCTN MPUMEHEHUS CXEM MOAKIIOYEHUS.

BapuaHTbl ycTaHOBKU

MepumeTpanbHasa (TPOMHUKOBaA) cxema

MepumeTpanbHasa Uau TPOMHMKOBAas pa3BoaKa
XapaKkTepusyeTcs NoaTanHbiM ABUKEHUEM MO BCEM
paguaTtopam OTOMEHUs B Npefenax nepumMerpa
3Taxa vunm KkBapTupbl. MofgknioYeHne ocywecTenseTcs
K LLeHTpanbHOMY CTOsIKY OTOMIeHMs. TpoHUKOBas
pasBogka 6osiee NnpuBbIYHaA U TPebyeT MeHbLLEro
MeTpaxa Tpyb, HO MpK 3TOM CoeanHEHUA U PUTUHIOB
noTtpebyeTtcs 6onblie. B cnyyae pemMoHTa oTAENbHOro
OTONUTESNILHOTO NpMBopa HEOBXOAMMO OTKIOYEHNE
BCEro nepmmeTpa.

JIOCTOMHCTBOM TaKo CUCTEMbI ABNSIETCS BO3MOX-
HOCTb CKprTOI7| pa3Boaku.

MpeumywiecTtBa
MpumeHsatoTcsa TpyObl pasHbIX fNaMETPOB.

[lepexop c opgHoOro gnameTpa Ha 4pyroi oCyLLeCTBA-
€TCA C MOMOLLbIO TPOWHUKOB.

Metpaxa TpybonpoBoga TpebyeTcs MeHbLLE.

HepocTtaTku

CoepuHeHnii n putuHros TpebyeTcs Gonblue.
Bonbuwve notepu Hanopa.

PemMoHT 060pyl0BaHNA B CyLLECTBYIOLLAX C/IOTAX.

KOHTYpP.pd
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KonnekropHas (nyyeBasi) cxema

MpeunmywiecrtBa

[MpocToTa NPOEKTUPOBAHNA N MOHTaXa.
Huskune notepu pasneHus.

CoefMHEHN N GUTUHTOB TPebyeTCA MeHbLLE.
NHavBupayanbHbI KnanaH nogKItOYeHNs.

HepocTtaTkun

TpebyeT ycTaHOBKM KOJEKTOpA.

Haunbonbliasa npoTsxeHHOCTb TpybonpoBosa.

JlyueBas (KonnekropHas) pasBofKa CMCTeMbl OTOM-
NleHns npegnonaraeT napasnnesibHoe NoaKioYeHne
OTONUTENbHbIX MPMBOPOB K pacnpenennTenbHOMY Kos-
nektopy. OT KaXaoro ero ysna K pagnatopy oTaenbHO
MayT aBe Tpybbl: nopatowas n obpatHasn. Cam Konnek-
TOp SAIBASIETCSA KPYNHOrabapuTHOM TEXHNKOM, MO3TOMY
B 60OJIbLUIMHCTBE Cly4yaeB ero npenrnoynTaioT pasme-
LaTb B crneyyuanbHoM Wwkady.

[Mpn KONNeKTopHOI pa3BoKe MCMNOJb3YIOTCA TPYyObI
MeHbLUEero guameTpa, pacxop Tpyb ysennynsaetcs, HO
BCE COeAMHEHMA OCTalOTCA AOCTYMHbI, MTO3TOMY PEMOHT
WM 3aMeHY MOXHO NPOBECTM HaMHOro 6bicTpee. Kax-
ObIVi OTAENbHO B3ATbIN «/y4» CUCTEMBbI JIEMKO OTKIoYa-
eTcs 6e3 ywepba a51a ocTanbHbIX Nprbopos.




KHTYP

CUCTEMA PAOUATOPHOIO OTOIJIEHUA

Tpy6bl KOHTYP G-RAY vaoeanbHO NOAXoaaT Ajist MOAKIIO-
YeHUsi paanaTopoB U APYrnX 3NIEMEHTOB CUCTEMbI OTONM-
neHus. B 3aBUCMMOCTI OT NPUHATON CXeMbl pa3BOAKN

1 KOHCTPYKLUUM OTONUTENbHOro npnbopa ero noaksio-
YeHre MOXET BbIMONHATLCS C MOMOLLbIO Pa3INYHbIX
3N1EMEHTOB.

AccopTumeHT TpybonpoBogHon cuctemol KOHTYP
G-RAY nossonset 6bICTPO 1 9KOHOMWUYHO OCYLLECTBUTb
nopkJtoyYeHme K pagnatopam.

MoakniovyeHne papguaTopos
- n T-obpasHbIiMU TpyOKamMmun

B accoptumenrTe nspenunn «KOHTYP» npepnaratorca
MOHTaXXHbl€ TPOMHUK U YrONbHUK C XXeCTKOoI TpybKoi ns
HUKENMPOBaHHOWM Meau, KOTopble NO3BOMSAIOT OCYLLECT-
BUTb HaAEXHOeE noaknioyeHne pagmartopa. NsorHytasn
dopma No3BofseT BbIMOMHUTbL NOAKIOYEHVEe N3 naparn-
NenbHO nayLmx nogatoluero Tpybonposoaa 1 Tpy6o-
npoBoAa peuupKynaumm.

MprcoepuHeHne HUKENMPOBaHHbIX TPYOOK BbIMOJHSA-
€eTCs NoCPenCcTBOM 3aXMMHOI0 COeAMHEHNS Ha 3anop-
HbI y3en pagmaTopa.

MoaknioueHne paguartopa c NOMOLLbIO
T- 06pa3HbIX coeanHeHnn

MoaknioueHne paguartopa c NOMOLLbIO
- 06pa3HbIX coeanHEeHnn

CoeanHUTENbHbIV
€BpPOKOHYC AN
TPYOKU NpnbopHoO
15-3/4

Y3en H-o6pasHbivi
ANg NoAKioYeHUsa paamaropa

Jns ropnsoHTasnbHbIX pa3BoAOK NpeanoyTuTenpHee
NPUMEHSITb PaANaTopbl C HYXXHUM NOOKTIOYEHNEM.
Kak npaBuno, Takme pagnatopbl MMeloT BCTPOEHHbIN
TepMocTaTMyYeckunii knanaH. A nogkioyeHne K Tpybam
npousBoauTcs Yepes H-o6pa3Hbivi 3anopHbIl y3en ¢
HWKHUM NOJKIIIOYEHNEM C MEXOCEBBLIM PACcCTOAHMEM
50MM. Pe3bba naTpybKkoB Ana npycoeguHeHus Tpyo —
HapyXHas 3/4" nop, GUTUHT CTaHpapTa «€BPOKOHYC».
Y3nbl, Kak npaBuio, NOAKoYaTCsA K naTpybkam pa-
Jmartopa c NoMOLLbio HaKnaHowm ravku 3/4”. Ecnu Ha
natpybkax pagnartopa BHyTPeHHSA pe3bba, Heob6xo-
O1M HUnnenb nepexopgHor 1/2"-3/4" eBpoKoOHyC.

C NOMOLLbIO LWapOoBbIX KpaHOB B KOHCTPYKLMN y3na
BO3MO>XHO OTKJ/04aTb OTAENbHbIE OTOMUTESIbHbIE
npmnbopsbl B paboyen cucteme Oy geMOHTaxa mam
TexXHN4ecKoro obcnyxmneaHus. Takon y3en nossonseT
ornpeccoBaTtb CUCTEMY Ha CTaAuM MOHTaxa 6e3
YCTaHOBKW paanaTopos.

Hunnenb nepexonHoi
1/2” — 3/4” EBpOKOHYC

Y3en HuxHero
noAKJIloYeHUs paauaTopa,
H-o6pa3Hbiii npamoi 3/4
EBpokoOHyC

TexHnyeckoe pyKkoBOAOCTBO



MOHTAX TPYEOMNPOBOAHOW CUCTEMbI KOHTYP G-RAY K-HTYP

NOCJIEAOBATEJIbHOCTb NOAKJTIOHEHUA OTONMUTEJIbHbIX MPUBOPOB

© (1) NpukpenuTtb papgnaTtop © (2) NpuBMHTUTDL Y3en © (3) OTMeTUTb HYXHYIO
K CTEeHe HU)XHEro noAaKJtoYeHuns AJINHY TPY6KU anga npu-
paauartopa coeAvHeHUs paauartopa

© (4) Otpe3satb © (5) C nomowpbio pe3b6oBo- © (6) NopBecTu Tpy60O-
C nomolLublo Tpyb6opesa ro coeANHeHUs1 eBPOKO- npoBoj, Heo6xoanmMom
Hyc 15-3/4 npucoeauHNUTL AJINHbI, 3aTeM pacLUMpuTb
TpyYOKY K y3J1y NOAKJIIO4EeHNSA KoHeL, TPyObl

© (7) PacwumpeHHbIi1 KOHeL, © (8) MpuycTtpounctee T © (9) Pesynbrar
TpyObl HAAETb Ha WTYLEp n Mr-obpasHbix coeguHe-HUM
TPYOKU M HAABUHYTb FNM1b3Y npousBecTu ux puk-cauuio
(cm cTp. 15-16) )KeCTKOoI onopotwi

KOHTYp.p®




44

KHTYP

MopxknioyeHue pagunatopa
Tpy6amun KOHTYP G-RAY

MepeuncneHHble Bbile BapMaHTbl MOAKIIOYEHNS
NprBOpPOB OTOMNEHNS BbINOJIHEHBI C MPUMEHEHNEM
y351a HMXXHEro NoaKioYeHNs 1 XPOMUPOBaHHbIX
Tpy60K. [ns yoeLleBneHns cMcTeMbl NOAKIIOYEHNSA
pagnaTopoB BO3MOXHO NpUCOeanHEHNE HanpsMyIo
Tpy6amu KOHTYP G-RAY, nayLummmn HenocpeacTBEHHO
13 6ETOHHOW CTAXKM.

[ns nopgknioyeHns TpybonpoBoga Heobxoanmo
MCNob30BaTh pe3bb03aXXMMHOEe COeNHEHnEe
cTaHpapTa eBpoKoHyc. JInbo 3amMeHnTb Ha oBa
pa3beMHbIX COEANHEHUS C HAKMOHOW rakomn. 1o
OOMH 13 Hanbonee aAKOHOMWYHbIX cnocob6oB 06BA3KN
pagmartopa.

CoenuMHUTENbHbIN
€BPOKOHYC ONe TPyObl
KOHTYP G-RAY

Pa3sbéMHoOe coeaunHeHne
C HaKUOHOW ramkomn

BbicoTa nogknoyeHns npy Takom cnocobe
He fomkHa npeBbiwatb 200 MM OT nona ao
npubopa.

YT106bI NPefoTBpaTUTb BOSHNUKHOBEHNE
«TOJIYKOB» — CTOPOHHIOIO MEXaHMYECKYIO
HarpysKky Ha y3en NnogkJtoyeHns oTonm-
TenbHOro npnéopa — HEO6X0AMMO KOMIMEH-
CYpOBaTb JIMHENHOE yaMHEHNe Tpy6bl,

3a CYeT UCKPUBJIEHUSI ee BHYTPY rodpbl.

[nsa aToro Heo6X0AMMO 3aKpenuTb
TpYy6OMNpPOBOL, XECTKOM OMOpPOV B MECTe
BbIXOAA K OTOMUTENIbHOMY Mpuéopy.

Kpome Toro, Ha BUAMMbIE y4acTKu Tpy6bl
pekoMeHOyeTCs HafeTb 3alMTHbIE MaHXETbI.

Takvm o6pa3om NpepoTBpaLlalnTCs
noBpexaeHus Tpy6, Hanpumep, BO BpeMS
y60pKM NbIIECOCOM.

rVIApaBﬂVI‘IeCKOE
ucnbiTaHne cucTembli

I'Iepe,u, Ha4vanom akcnayatauymnm HeobxoaouMo
npoBepuUTb Ka4eCTBO MOHTa>a 1 NpoBeCTU NyCKo-
Hanago4vHble paﬁOTbI. Fm,u,paBnVNe(:Koe ncnbiTaHne
CCTeMbl cnengyeTt Nnpomn3BoanTb B MPUCYTCTBUU
OTBETCTBEHHOIO nnua.

Mo pesynbratam aTOM NPOBEPKM COCTaBNAETCS «AKT
NpoBepKu» N «AKT CAaYN CUCTEMBI B 3KCMJTyaTaLmio».

lepMeTnYHOCTb COeaUHEHMIA AoXHA 6bITb MPOBEPEHA
nepep, 3annBkoi Tpybbl B GETOHHYIO CTSXKY.

Tpy6bl o5t OTONNIEHUNA A0NXHbI 6bITb NMPOBEPEHDI
JaBrieHneM, npesblluaowmnmM paboyee gaBneHve
cuctembl B 1,5 pasa.

McnblTaHne cncTeMbl OTOMEHNS AOMMKHO
NPOM3BOAUTLCS NPU NOJIOXKUTENBHOM TeMMepaType
Hapy>HOro Bo3ayxa 1 Temneparype BoAbl B
nopatowem TpybonpoBoae cuctemsl, paBHoin 50-60°C.
CMOHTMpOBaHHas cncTema AoJikHa 3anosiHATbCS
BOLO MeJIEHHO NPW OTKPbITbIX BO34YXOCMYCKHbIX
yCTpoKicTBax, 4Tobbl BCe BO3AYLUHbIE MPO6KUN

6binun yoaneHsl. MNpu atom Bce Tpy6onpoBoApl U
oTOonUTENbHbIE MPUBOPLI AOMKHbI NPOrpeBaTbCs
paBHOMEPHO.

TecT paBneHnem JomkeH npoao/mkartbCAd He MeHee 24
yacos. [MageHne paBneHns He OOMKHO npesblilaTb 0,2
6ap, a cuctemMa ooJjnkHa octaBaTbCA FepMETVI‘-IHOVI.

TexHnyeckoe pyKkoBOAOCTBO



K-HTYP

HOMEHKJIATYPA CUCTEM PAAUATOPHOIO OTOIMJIEHUA

Tpy6ka npubopHaa N-obpasHasa u T-o6pas3Has ana PE-RT

[ns nopknioyeHns otonutensHoro npubopa 13 nona ansa 1py6 otonneHns KOHTYP

G-RAY. MaTepunan: natyHb/Mefb HUKeNMpoBaHHas

AnvHa npamoro Bec YnakoBka
/ —~ Aptukyn nneya, Mm Kr/lu';'. wr. Tunopasmep
2 / 061690016110 250 0,157 1 D16 (2,2)- 15
& =
\ __(g'.:-‘ 061690020210 250 0,168 1 D20 (2,8) - 15
2 ApTukyn An:::qr;pﬂmmn:ro K?/euﬁ} y"a:ﬁBKa’ Tunopasmep
’ . .

061691016110 250 0,157 1 D16 (2,2)-15-D16 (2,2)
061691020211 250 0,168 1 D20 (2,8)-15-D20 (2,8)

Y3en HWKHero noaksoyeHus paguartopa, H-obpasHbiii npsmoin

n l-o6pasHbiit yrnoeow 3/4 EBPOKOHyC

YcnosHoe pgaBnexune (PN) -1,6 Mla.

H-o6pasHbiit 1 L-06pasHbii NpsiMol 3anopHbIl y3en npefHasHayeH A8 NoaKoYeH1s
K oTOnuUTeNIb-HOMY MpMB0oPY (papauaTtopy) C HYXKHUM MOAKITIOYEHNEM.
Matepuan: natyHb. Paboyas cpena: xonogHas/ropsdas soga ot 0°C no +120°C.

MexoceBoe Bec, YnakoBka,
ApTukyn MpucoeanHeHnue
paccTtosHue, MM  Kr/wiT. wT.
Mpsmoii: 061604001310 50 0,265 1 3454
BPOKOHYC
Yrnosoi: 061604001311 50 0,342 1 34 -3
BPOKOHYC
CoeanHUTeNbHbIN €BPOKOHYC AN Tpyoku npuéopHon 15-3/4
ApTukyn Bec, kr/wr. YnakoBka, wrT. Tunopasmep
061606001110 0,036 1 D15 x G % EBpokoHyc
KoHuoBKa eBpOKOHYC C HAKUAHON rankon
0 \ ApTukyn Bec, YRgEeRie Tunopasmep
Kr/wT. wT.
N @ 061091016110 0,055 1 16x2,2 — G3/4 EBpOKOHYC
@ g 061091020110 0,067 1 20x2,8 — G3/4 EBpOKOHYC

KOHTYpP.pd
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KHTYP

MOHTAX BOAOMPOBOAA

Bbicokoe kayecTBO NMMUTbLEBOW BOAbl BAXXHOE YC/IOBME HOPMAasibHOWM XN3HeAeATeNbHOCTU YenoBeka.
MuTbeBas Bopa onpepensieT ocobblie TpeboBaHUsA K cucteme U Mmatepuanam TpybonpoBopnos. Pac-
YyeT BHyTpPeHHeli BOAoNpoOBOAHOM CUCTEMbI, yCTAaHOBKY TPy60onpoBOAHOM apMaTypbl cieayeTt Npou3-
BOAUTb B COOTBETCTBUU C TPeBoBaHUAMU CTPOUTEJNIbHbIX HOPM U CBOAOB npasun (Hanpumep, CIl
30.13330.2010,CIM 73.13330.2012, CI1 40-102-2000 n np.), B KOTOPbIX OnpeaeneHbl HopMaTUBHbIe
TpeboBaHus, kKacaloLuvecs NoJMEPHO TPyObl.

CucTtema Tpyb6onposoga KOHTYP G-RAY 13 cononvmMepoB 3TU1eHa NOBbILLEHHON TEPMOCTOMKOCTH
2-ro TMNa npoiua rocyfapcTBeHHYI0 perMcTpaLmio U COoTBETCTBYeT eANHbIM CaHUTapHO-anuae-
MMOJIOFMYECKMM U FTMrMeHnYeckumM TpeboBaHusim, yTeepxaeHHbiM CaHlMuH 2.1.4.2652-10, rurue-
Huyeckune TpeboBaHUs, KOTOPOro NpeanonaralT UCMOoJIb30BaHME B CUCTEMAX XOJIOLHOI0 U ropsiyero
BoA0CHab>XeHUs N HanoJIbHOro OTOMNJIEHUS, YTO NoATBepPXAeHO CBUAETENbCTBOM O roCcyAapCTBEHHOM

perncrtpauuu.

Mpoknaaka Tpy6onpoBonoB
BOA,OCHabXXeHus

[pynna caHUTapHO-TEXHUYECKMX MPpMBopPOB

MOXeT NOAKIIIoYaTbCA K pacnpenenntenbHbiM
TpybonpoBoaam pasnmyHbIMu cnocobamu.
MNMocneposartenbHoe noaxto4eHne Npubopos Yepes
TPOVHWKW NOCTEMNEHHO BbITECHAETCSA MPUMEHEeHNeM
KOJNNEeKTOPOB, MO3BONSAOLWMX BbINOMHNTL BCE
nprcoenvHeHns LenbiMn oTpeskamm rmbkom

Tpyb6bl OfHOIO AMamMeTpa, 6e3 MPOMEXYTOUHbIX
coeanHUTEnem n (PUTUHIoB.

Mpoknapnka Tpy6onpoBoaHbix ceten KOHTYP

G-RAY pomnxHa nponsBoanUTbCS B COOTBETCTBUM C
06LLEeNPUHATBEIMU TEXHOJIOTMYECKMMIN NpaBuiaMu.
TpybonpoBogHas ceTb He AO0JKHA YXYALAaTh Ka4ecTBO
NUTbEBOW BoAbI. [Ina npenynpexaeHns BO3MOXHOro
pa3MHoXeHMs 60N1e3HeTBOPHbIX MUKPOOPraHn3MoB,
HeobxoanMOo BbIbMpaTbh MecTa NPoKnaaku 1
N30M15UMI0 TaKuM 06pa3oM, 4Tobbl NTbeBas

BOLa He HarpeBsanacb. bnaronpusitHas cpepa ans
pasmMHoXeHusa 6akTepuii B Tpybax cospaeTcs npu
Temnepartype ot 25 go 55°C.

MoaTomy Onsi coxpaHeHUsl BbICOKOro KayecTsa

BOJbl HEOBXOAMMO CTPEMUTLCS K TOMY, YTODbI ee
TemMrnepaTypa B CUCTEME XOJIOAHOI0 BOAOCHABXEeHUs
HW B Kakom To4ke He npeBblwana 25°C, a B cucteme
ropsiyero BOAOCHa6GXeHNs U LMPKYNALNOHHBIX
TpybonpoBoaax He onyckanacb Huxke 55 °C.

MopknioyeHne cmecurtens

MopknioyeHne cMecuTensa pekoMeHayeTcs
NpoOV3BOAUTbL MPY MOMOLLM HACTEHHbIX YrOJIbHNKOB
(BO@OPO3ETKU C KpENSIEHNEM).

BopnoposeTka
C KpenneHnem

MpumeHeHne NoNNPonNuIeHOBOro
3TaxHoro koseTkopa ana XBC, 'BC
«KOHTYP» D63-1/2 HP*2

KoM6VHMpPOBaHHbI KONIEKTOP — HaAEXHOe
pelleHne noaTaxHom ksapTupHom passoakn XBC n
'BC. MexoceBoe pacctosiHne 100 mm nossonseT
YCTaHOBUTb BOAOCYETYMK Ha KaXayto KBapTupy.

Hy>XHOe KoNnMYecTBO BbIXOAOB MOJly4aeTCcsi METOO0M
cBapku mexay cobon, Bxop, — M1 Hapy>XHbIA,

BbIxod, — M BHyTpeHHUA. JINLWHNIM BbIXOA MOXHO
3arnyLwmnTb UK OTPe3aThb.

" =i Hi HI Hi Hil

B c6ope: MydTa npexogHas G-RAY D16-PP-R D20
KOHTYP, PP-R BypT Tpy6HbIn D20 KOHTYP, Bopgo-
cyeTuuk, PP-R KpaH c pe3bboii BP D20-1/2 KOHTYP,
PP-R Konnektop koM6uHnpoBaHHbIh HP D63-1/2*2
KOHTYP.

MydTa nepexopgHasa D16-PP-R D20

MpepHa3sHayeHa pns NoAKItoYeHUs rmbkux Tpye
K konnektopy ns PP-R.

[Mo3BonsieT

Jlerko nepenTn ¢
nonunponuieHa Ha
rméknin Tpy6o-npoBos,
n3 PE-Xa/PE-RT un
Hao6opoT, cokpallaet
MOHTaXHYIO OJINHY U
BPEMS MOHTaxa.

TexHnyeckoe pyKkoBOAOCTBO



HOMEHKIJIATYPA CUCTEM BOAOCHABXXEHUSA

MydTa nepexogHas G-RAY PP-R

ﬁ ApTukyn Tunopasmep YnakoBka, wrT.
w 061620016100 16/20 10
061620020100 20/20 10

Konnektop kom6uHnpoBaHHbin HP

a ApTukyn KonnuyecTeo BbIX0A,0B

011613063100 63x1/2*2
Konnekrop aTaxHbin
ApTukyn KonnuyecTtso Bbixoa0B
011613063600 63x20*2

®dukcaTop noBopoTa Tpy6bI (6aumak) D16-20 ana G-RAY PE-RT/PE-Xa

ApTukyn Pasmep, mm

061620016210 16-20

(MukcaTop NOBOpOTa — 3TO MHXEHEPHas AeTalb, NpeaHa3HavyeHHas
ONs HagexHoro kpennenns 16-20 Tpy6bl B criyyae ee nogseneHns nog,
90 rpafycoB K pasfiMyHbIM CaHTEXHMYECKUM Npubopam (paanatop
OTOMIEHNS, KOHBEKTOP, KOJIIEKTOPHbIN SLNK).

MurkcaTop HAAEXHO 3almwaeT Tpyody, kak OT U3IOMOB U Nepervoos,
TakK 1 OT BHELHMX NOBPEXAEHN. He KoppoaupyeT, He UMEET OCTPbIX
KPOMOK U1 BbICTYMNOB, YMEHbLIAET LYM YCTONYNBbIV K BbICOKUM
Temrnepartypam, NpoYHbIi 1 LONFOBEYHbI MaTepuarn.

KOHTYpP.pd
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KHTYP
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6. Monuc cTpaxoBaHUs rpaXkAaHCKON OTBETCTBEH-
HOCTU TOBaponpoussoauTens/npoaasua/ ucnon-
Hutens Ne431-744-079032/21

OO0 «IMK KOHTYP>» siBnsieTcs ctpaxoBartenem B CTpaxoBoe
ny6anyHoe akuMoHepHoe o6LecTBo «MHroccTpax».
CrtpaxoBas cymma: 10.000.000 (pecsATb MUAINOHOB)
py6ne no BCeM CTpaxoBbIM CJly4asiM B COBOKYMHOCTHU

3a BeCb Nepuop, CTpaxoBaHus.

7. Ceptudukar coorsetctemusa POCC RU.UK61.K00041

CuncrteMa MeHef)KMeHTa KayecTBa Ha npeanpusTUmn cooT-
BeTcTBYeT TpeboBaHmsamM ISO 9001:2015 npymeHuTenbHO

1. Aexknapauus o cootsetcTteumu NeBlN RU A-RU.
PAO1.A.10461/24

Tpy6bl HANOPHbIE U3 MOINATUIIEHA NOBbLILEHHOMN
TepmocTtonkocTn PE-RT tun Il, B TOM Yncne ¢
6apbepHbiM cnoem PE-RT tun II/EVOH, ana cuctem
XOJIOAHOIO U ropsiyero BOOOCHOBGXEHNSI U OTOMNEHUS.

2. Neknapauus o cootsetcTBun NeBIl RU A-RU.
PAO01.A.10469/24

Tpy6bl HANOPHbIE N3 CLUMTOro NonmnatuneHa PE-Xa,
ToproBon mapku «KOHTYP G-RAY».

3. Ceptudukar coorsetcteua POCC RU.32623.

0C07.04205 K paspaboTke, NPOM3BOACTBY M NOCTaBKe NPOAYKLUN.
,U,eTé—lﬂVI coeauHUTENbHbIE N3 NaTyHU ANS MONIMMEPHbIX 8. CBUMRETENLETBO O rocyAAPCTEEHNONM
TPYOONPOBOAOS. perucTpaumm RU.66.01.31.019.E.000063.04.14/
4. Ceptudukar coorsetcTBus POCC RU.32623. RU.54.HC.01.013.E.000146.02.24

0C07.04476 Tpy6bl HanopHble PEX-a 1 PE-RT cooTBeTCTBYIOT
CoeamHuMTENbHBIE IETANN 3 NONIMMEPHbIX MAaTePUanoB  enHLIM CAHUTAPHO-3MMAEMUONOTMYECKIM U TUrMeHV-
PPSU n PVDF.

4yeckuM TpeboBaHNAM K TOBapam, Noasiexatiym caHu-
TapHO-3NUAEMMNONOrMYECKOMY HaA30pY (KOHTPOIO),
yTBEpPXAeHHble peweHnem Komuccrum TaMmoxXeHHOro
coto3a ot 28.05.2010 r. Ne299 CaHllnH 2.1.4.2652-10.

5. NapaHTuiHbIN cpok OO0 «[TK KOHTYP» Ha
TpybonpoBopa G-Ray Ha coegnHUTENbHYIO apMaTypy
cocTtaBnseT 10 neT ¢ MOMeHTa e€ peannsaumm KoHeY-
HOMY nNoTpebuTento Nnn BBOAY B 3KCMJlyataumio.

TexHnyeckoe pyKkoBOAOCTBO



CMNPABOYHbIE NPUJTOXXEHUSA K-HTYP

Ta6bnuua 1. PacueTt ruapaBnnyeckux notepb B Tpyb6onposoaax KOHTYP G-RAY npu 20°C
Tpy6a KOHTYP G-RAY

Ckopocrb,
m/c JaB/IeHNS JaB/IeHNS DaBneHus m/c DlaBneHus
Ha 1 meTp, Ha 1 meTp, Ha 1 meTp, Ha 1 meTp,

MNa MNa MNa JE!
0,01 0,09 21
0,02 0,19 71
0,03 0,28 145
0,04 0,38 240 0,25 86
0,05 0,47 354 0,31 127
0,06 0,57 488 0,37 175 0,24 60
0,07 0,66 639 0,43 229 0,28 79
0,08 0,76 807 0,49 289 0,31 100 0,19 30
0,09 0,85 991 0,55 355 0,35 123 0,21 37
0,10 0,95 1192 0,61 427 0,39 148 0,24 44
0,12 1,14 1640 0,74 587 0,47 203 0,28 61
0,14 1,32 2148 0,86 769 0,55 266 0,33 80
0,16 1,51 2713 0,98 972 0,63 337 0,38 101
0,18 1,70 3334 1,11 1194 0,71 414 0,43 124
0,20 1,89 4010 1,23 1436 0,79 497 0,47 149
0,30 2,84 8152 1,84 2919 1,18 1011 0,71 303
0,40 3,78 13486 2,46 4829 1,57 1673 0,95 501
0,50 3,07 7136 1,96 2472 1,18 741
0,60 3,68 9818 2,36 3402 1,42 1019
0,70 2,75 4455 1,66 1334
0,80 3,14 5628 1,89 1686
0,90 3,54 6916 2,13 2072
1,00 2,37 2491
1,20 2,84 3427

KOHTYp.p®




K-HTYP CNPABOYHBIE NPUJIOXXEHUSA

Tabnuua 2. PacuyeT ruapaBnnyeckux norepb B Tpy6onpoBoaax KOHTyp G-Ray npu 70°C
Tpy6a KOHTYP G-RAY

CKopoCTb, CkopocTb, CkopocTb,

JlaBNeHNA M/c JlaBNeHNA m/c NaBeHNA

Ha 1 meTp, Ha 1 meTp, Ha 1 meTp,
MMa MMa MMa

NaBNeHus
Ha 1 meTp,
MMa
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K-HTYP

Tabnuua 3. flonycTumoe pacyeTHoe AaBJjieHUue U CPoK ciyX6bl TpybonpoBoaos

JonycTmoe pacyeTHOe AaBneHne 1 pacyeTHbI CpoK cryX6bl Tpy6ONpOBOAOB M3 NON3TUNEHA
nosbiweHHon TennoctonkocTn (PE-RT tun | u PE-RT tun 1) n cwumntoro nonunatunena (PE-Xa) nog
ToproBbiMu Mapkamu KOHTYP G-RAY OXY n KOHTYP G-RAY.

Temnepartypa,
°C

20

50

55

60

65

70

KOHTYpP.pd

Cpok
CNYXObI,
ner

10
25

50

10
25

50

10
25

50

10
25

50

10
25

50

10
25

50

Jonyctumoe pacuyéTHoe AasneHve, 6ap

PE-RT Tun | SDR 7,4 PE-RT tun Il SDR 7,4 PE-Xa SDR 7,4

21,9
21,5
21,3
211
20,9
13,7
13,3
13,2
13,0
12,8
12,9
12,6
12,4
12,2
121
121
11,8
11,6
11,4
11,3
11,4
11,0
10,9
10,7
10,3
10,6
10,2
101
9,7

8,5

24,4
24,0
23,8
235
23,3
14,9
14,5
14,4
14,2
141
14,0
13,6
13,5
13,3
13,2
13,1
12,8
12,6
12,4
12,3
12,2
11,9
11,7
11,6
11,4
11,3
11,0
10,9
10,7

10,6

24,8
24,4
24,2
24,0
23,8
14,6
14,3
14,2
14,0
13,9
13,8
13,5
13,4
13,2
131
13,0
12,8
12,7
12,5
12,4
12,3
121
12,0
11,8
11,7
11,7
11,4
11,3
11,2

111

51
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KHTYP

CMNMPABO4YHbIE MPUNTOXEHUA

Ta6auua 3. JonycTtumoe pacuyeTHoe AaBJieHue U CPoK cinyxxobl Tpy6onpoBoaoB
PE-RT Tun Il U PE-Xa

Temnepartypa,
°C

Cpok

CNYXO6bl,
ner

(MpoponxeHne. Havyano Ha npegplayLen cTpaHuLe).

Jonyctumoe pacuyéTHoe naeneHne, 6ap

163

80

90

95

10

25

30

10

25

10

9,8
9,5
9,3
8,0
7,7
9,0
8,7
7,9
6,6
7,5
6,3
5,4
6,7
5,2

4,5

10,4
101
10,0
9,8
9,8
9,6
9,3
9,2
9,0
7,9
7,6
(S
71
6,8

6,7

JaHHble npyBeaeHsbl ¢ yieToM KoadduumeHTa 3anaca npoyHoctn 1,5.

PE-RT tun | SDR 7,4 PE-RT tun Il SDR 7,4 PE-Xa SDR 7,4

111
10,8
10,7
10,6
10,6
10,5
10,3
10,2
10,0
9,4
9,2
9,1
8,9
8,7

8,7

TexHnyeckoe pyKkoBOACTBO



Ta6nuua 4. Xumunyeckasa ctomkoctb Tpyo PE-RT

HanmeHoBanue

XNMUYECKoro
BELUECTBaA

Amunauerat

Jtunauerar

Augerat cBuHLa

Ykeyc nueoit

XnopykcycHas kucnota
YkcycHas kucnota
AnunuHoBas kucnota
MbiwbAKoBas KucnoTa
beH3soiiHas kucnota

bopHas kucnora
BpomuctoBogopopHas kucnota
bpomucroBopoposHas kucnota
CuHunbHas Kucnota
JlnmoHHas kucnota
XnopoBofopozHas Knucnota
XnopoBogopoaHas Kucnora

Kpesonosas kucnota
(MeTunobeH3oitHas)

XpowmoBas kucnota

XpomoBas Kucnorta
bropucToBofopogHas Kucnota
bropucroBosopodHas Kucnota
bropucToBogopogHas Kucnora
bropucTokpemHmeBas Kucnota
MypaBbuHas Kucnota
MypaBbuHas kucnota
YkcycHan kucnota (negsHas)
[nukonesas kucnota
MonouHas kucnora
ManeuHoBas kucnota
HukotnHoBas kucnota
AsoTHas Kucnota

AsoTHas Kmcnota

AsoTHas kucnota

A3oTHas Kucnota

MacnsHas kucnota
OpTodocopHas kucnota
OpTodocdopHasn kucnota
MukpuHoBas kucnota
lponnoHoBas kucnota
[ponuoroBas kucnota
Canuumnosas Kucnorta

CepHas kucnota

CepHas kucnorta

CepHas kucnorta

CepHas ZbIMALLasA KUCOTa
CepHucras kucnoTa

KoHueHTpa-
LA pacTBopa

100%
100%

Pacrs. HacblLL,

Pacrs.
0,1%

Pacts. HacblL,
Pacrs. HacblLL,
Pacts. HacblL,
Pacrs. HacblLL,

50%
100%
10%

PactB. HacblL,

10%
KoHu.

100%

20%
50%
40%
60%

40%
50%
98-100%
>96%

Pacts. HacblLL,

100%

Pacts. HacblLL,

20%
25%
50%
75%
100%
100%
95%
50%

Pact. HacbiLL,

50%
100%

Pacts. HacbiL,

10%
50%
98%
>98%
30%

Temnepa-

+

L+ o+ +

+ + + + + o+

+ + + + + + + + + 4+ 4+ o+ + +

+ + + + + + + + + o+

Typa

+ + + +

+ + o+

HanmeHoBanue

XUMNYECKOro
BELLECTBA

BogHbiit pactBop xnopa
lepekuco Bogopona
Mepekuco Bogoposa
Llapckas Bogka

Annunosblii cnupt
AmunoBbiit cnupt( neHTaHos)
TUNoBbIA cupT
bypdypunosbiii ciupt
MeTunosblit cnupT(MeTaHos)
Bytunoswiit cnupt(byranom)Acl>
YKcycHblit anbaerng,
Ammnak (ras)

AMMUak (KuaKocTb)
Ammuak (BoAHblil pacTBop)
YKCYCHBI aHTMapug
YronibHblii aHrUEpug, Cyxon
CepHblit aHruapug
CepHucTblit aHrugpug (cyxoit)
Axunmnt

benzanbgerng

Benson

beHsun (anudatnueckme yrne-
poabi)

BeHzoat Hatpus
BukapboHat kanus
BukapboHat HaTpus
Buxpomar kanus

MuBo

Bucynbdar kanusa
Bucynbpur Hatpus

Bypa

Bpomar kanus

Bpom, xugkocTb

Bpowm, cyxoii ra3

Bpomug kanus

Bpomug, HaTpus

ByraH (ras)

Kap6oHat 6apus

Kap6boHat kanbLus
Kap6oHat martus

Kap6oHar kanus

KapboHat Hatpus

Kap6oHat LuHKa

LlnaHucras pryTb
LlnaHuctoe cepebpo
LLnanmcTbiit kanuit
LLnanuctbiit HaTpuid

LlnknotekcaHon
(LLMKNOTEKCMOBBIN CMPT)

LlnknorekcaHoH
Xnopart Kanbuus
Xnopart kanus

K-HTYP

KoHueHtpa-
LA pacrBopa

Pacts. HacbiL.
30%
60%
30% 1/3
>96%
96%
40%
100%
100%
100%
100%
100%
100%
Pacts. pa36.
1

100%
10%
100%
100%
100%
100%

Pacrs. HacbiLy,
Pacts. HacbiLy,
Pacts. HacbiL.
Pacts. HacbiL,
PactB. HacbiL.
Pacrs.

PactB. HacbiLy,
Pacts. HacbiL.
100%

100%

PactB. HacbiL.
Pacrs. HacbiLy,
100%

PactB. HacbiL.
Pacts. HacbiLy,
Pacrs. Hacbiw,
PactB. HacbiL.
Pacrs. HacbiLy,
Pacts. Hacbiuy,
Pacts. HacbiL.
Pacts. HacbiL,
Pacrs.

Pacts. HacbiL.

100%

100%
Pacrs. HacbiL,
PactB. Hacbiy,

Temnepa-
Typa

20°C

+ 4+ 4+ F F o+ + + -+++-++++++++++++-++-l

+ 4+ + [+ + o+ +

+ + 4+ + F F o+ o+

+
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KHTYP

Tabnuua 4. Xumnyeckas ctomkoctb Tpy6 PE-RT

Temnepa-
Typa

HaumeHoBaHue
XUMMNYECKOro
BeLLecTBa

Xnopart Hatpus

Xnop (ra3) cyxoii
Xnopogopm
Xnopucroe (M)xene3o
Xnopucras (I) prytb
Xnopucroe (I1) onoso
Xnopwucras (I11) cypbma
Xnopucroe (IIl) xxene3o
Xnopucroe (V) onoso
XnopucTblit antoMuHNiA
XnopucTblit aMMOHMIA
Xnopuctbiii bapuii
XnopucTblii Kanbuuit
XnopucTblii MarHuit
Xnopuctblii meTun
XnopucTblii MeTUNEH
Xnopuctblii HUKeNb
Xnopuctblii Kanuit
XnopucTblit HaTpuii
TuoHunxnopug,
XnopucTblii LMHK
Xnopucras megp
Xpomar kanus
[lekanu (pexarngpoHadTanu)
[ekctpun

[LlnokcaH

lenTan
JTuneHrnmKonb (3TaHoAMON)
3TUN0BbI 3dUp
beton

beppuupnanug Hatpus
beppuunanug kanus
beppoupanug kanus
beppoumanmng Hatpus
bropuctblit HaTpuit
brop

bropucTblit antoMuHmil
bropucTbiii aMMoHuUi
bropucbiii Kanuii
bopmanbaerng
[nuuepun

[ntoko3a

lngpoxuHoH

Bogopog,

Tnapookucy kanus
lnppookuck kanus
[nppookuch HaTpus
[nppookuch HaTpus
[unoxnoput KanbLus
[unoxnoput Kanus
[nnoxnoput Hatpus
Monoko

Opoxoku

Menacca

Prytb

Hutpart prytun

Hutpat megu

Hurpart xenesa

KoHueHTpa-
LuA pacTBopa

PactB. HacblLy,
100%

100%

PactB. HacblL,
PacTs. HacblwL.
Pacts. HacblL,
90%

PactB. HacblL,
PacTs. HacblLL,.
PactB. HacblL,
PactB. HacblLL,
PactB. HacblL,
Pacrs. HacblLL,
PactB. HacblL,
100%

100%

PactB. HacblLL,
PacTs. HacblL,
PactB. HacblLL,
100%

PactB. HacblLL,
PactB. HacblL,
PacTs. HacblLL,.
100%

Pacts.

100%

100%

100%

100%

PacTs. HacblL,
Pacrs. HacblwL,
Pacts. HacblL,
Pacts. HacblLL,
PactB. HacblLL,
Pacts. HacblLL,
100%

Pacts. HacblLL,
Pacts. HacblLL,
Pacts. HacblLL,
40%

100%

Pacts. HacblL,
Pacts. HacblLL,
100%

10%

Pacts. HacblL,
40%

PacTs. HacblL,
Pacrs. HacblLL,
Pacrs.

15% Cl

Pacts.

Pacts. npom.
100%

Pacts.

Pacts. HacblLL,
Pacrs.

+
4

I e T R e S P

+ + + + 0+ + + 0+

S R e e T et R s s e e o B e e P S

Vot o+ o+ o+ o+ o+ + o+

R R T e e e e T e e e e R S R S S R S S S R S S S

+ + + + + 0+

HaumeHoBaHmne
XUMMUYECKOro
BeLLEeCTBA

Hutpat ammoHus
HuTtpat kanbuus
Hutpart Hukens
Hutpart kanus
Hutpart HaTpus
Hutput Hatpus
Hutpat marHus
Macna un xupsl
MuHepanbHble Macna
Oprodocdart kanus
OpTodocdat HaTpus
Oxcug, yrnepona
Okeua umHka
Kucnopog,

O3oH

lepxnopart kanus
lMepmaHraHat kanus
Mepcynbdat kanus
[upuaunH

Cynboar (Il) xxenesa
Cynboar (1) megp
Cynboar (Ill) xxenesa
Cynbdat antomuuus
Cynbodat aMMoHus
Cynbdat bapus
Cynbdat kanbuus
Cynbdat Bogopoga
Cynbar Hukens
Cynboat kanus
Cynboat HaTpus
Cynbat umnHKa
Cynboug kanus
Cynboug ammoHus
Cynboug kanbLms
Cynboug yrnepona
Cynboug Hatpus
dbotonpossutenn
YeTbipexnopucTblil yriepos,
Tpuxnopatunen
Tpexxnopuctbiit pocdop
TpuataHonoamuH
Mouesura

Moua

BuHo 1 ankoronbHble HanuUTKM
Kcunen

Kepocut
KactopoBoe macno
KeteH

Kcunew

Kcuton

JInmoHHas kucnota
Nanuc

ManenHoBas kucnota
MegHbIin Kynopoc
O3oH

TunoBbIi cnnpT
TUN0BbI 3dUp

KoHueHtpa- Temnepa-
uuA pactBopa |Typa
PacTs. HacblLL.
PactB. HacblL,
PactB. HacblLL,
Pacts. HacblL,
PactB. HacbiLy,
Pacts. HacbiL,
PactB. HacbiL,

+ 4+ + + + + +

Pacts. HacbiL,
Pacts. HacbilL,
100%

PactB. HacblL.
100%

Pacrs. HacblL,
20%

Pacts. HacbiL,
100%

PactB. HacblL,
PactB. HacblL,
PactB. HacblL,
Pacts. HacbiLy,
Pacts. HacbiL,
Pacts. HacbiL,
Pacts. HacbiLy,
100%

Pacts. HacbiLL,
Pacts. HacbiLL,
PactB. HacbiLL,
Pacts. HacblL.
Pacts.

Pacts.

Pacrts. HacbiL,
100%

Pacrs.
Mpom.pacts.
100%

100%

100%

Pacts.

Pacrs.

100%

+ + + +

B o e S o B R BT T S A S e
+ 4+ + + F + F A+ o+ o+ o+ F

+ + [+ + [+
+ 4+

100% - -

100% - -
100% -
PactB. HacblLL, +
Pacrs. HacbiL, +
Pacts. HacblL, +
Pacrs. HacbiL, +
100% -
40% + -
100% - -

TexHnyeckoe pyKkoBOAOCTBO
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