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MpounsBogutenb cuctembl Tpybonposoaos KOHTYP G-RAY — OO0 «[ponsBoacTtBeHHas koMmna-
Hua KOHTYP» cneumanusnpyetcs Ha Npou3BOACTBE NONIMMEPHbIX TPY6 U PUTUHIOB U ABNSIeTCA
OOHUM 13 BegyLmx npoussogutenei B Poccun. BonbLuoi onbiT, npuobpeTeHHbIl B nepepaboTtke
HOBbIX MaTepuasnos, NpuBen K co3paHuto Tpyb U3 NonnaTuaeHa NoBblLLEHHON TEPMOCTOMKOCTHU
PE-RT n PE-Xa.

N3rotoBneHue pr6 N3 HOBbIX COBpPeMEeHHbIX MaTepuasioB no3BondeT CHU3NTb Npon3BoOCTBEH-

Hble pacxogbl N obecneuyunTb AOCTYMNMHYO KOHEeYHYI0 CTOMMOCTb NpoayKLunu.

CrabunbHo Bbicokoe kadecTso npoaykuun MK KOHTYP
obecneynBaeTcs MPUMEHEHNEM NHHOBaLMOHHBIX TEX-
HoJlorMM n MaTepmanos. ABTomMaTu3sauusa NpoLeccos 1
NpoAyMaHHbIN MOAXOM, K KaXxA0My 3Tany nponssoacTsa
rapaHTupyet 6e3ynpeyHoe Ka4yecTBO NPoAyKLNn
KoMnaHun. Kaxpaas naptms npoxoput obsizaTenbHble
npremo-caaToyHbIe UCMbITaHMA B cCOBCTBEHHON nabo-
patopuu.

Bcs npoaykumsa NK KOHTYP nonHocTbio cOOTBETCTBYET
TpeboBaHNSAM HOPMATMBHBIX JOKYMEHTOB N 3aCTPaxo-
BaHa Ha 10 MunnunoHos py6nen.

CneumanucTsl UccrenoBaTenbckon nabopaTopum
3aHMMaloTCA TECTUPOBAHUEM NPOAYKUMUN N paboTaioT
Hap, CO30aHNEM HOBbIX TEXHOJIOTUI U X BHEAPEHNEM
B MPOn3BOACTBO. MHXeHepaMu KoMnaHum 6bina
paspaboTaHa yHuKanbHas nofimmepHas Tpy6a KOHTYP

G-RAY OXY c kncnonogoHenpoHULaemMbIM CI0eM.
MNMpumeHsiemas cnctema Tpy6onNpoBOAOB Ha HAABMXXHOM
rMnb3e No3BosisAeT co3aaTb abCcoNoTHO repMeTUYHOE
coefHeHne 6e3 NCnosib3oBaHNs Pe3MHOBbIX
ynaOTHUTENEN.

B panbHeriwem koMnaHusa cTaBuUT nepef cobor 3agady
cTaTb OOHUM N3 BeAyLLMX POCCUNCKUX NPEeAnpUATUN
Nno Npon3BOACTBY NIACTUKOBbIX TPy6ONpPOBOAOB AN
CUCTEM XONO[HOr0, ropsiyero BOAOCHabXXeHWs 1 OTon-
neHus. B Tom, 4yto Takasa paboTta HaMu ENCTBUTENBHO
NOCTOSIHHO BeAETCH, KIMEeHTbl MOryT ybeamTbcs, noce-
TVB NpeanpusTue.

HeatenbHocTb koMmnaHun MK KOHTYP oTBeyaeT cambiM
CTpOrMM CTaHgapTaM KayecTBa, YTo NOATBepXXaaeT
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.

BbICOKOKA4YECTBEHHOE CbIPbE

Insa obecneyeHmsa cTabunbHOCTU KayecTBa
Bbinyckaemown npoaykumm NK KOHTYP ncnonbsyet
MMMNOPTHOE NCXoJHoeE cbipbe LyondellBasell,

LG Chem, Dow.

JononHuTensHO NpoBOAUTCA KOHTPOJIb Ha COOTBET-
CTBME XapaKTepucTnkam 3aBofa-n3roToBuTens.
N3mepsieTca nokasartesib TEKy4ecTu pacnsasa

LJ19 NONIMMEPHbIX MaTepurarsnos, peosiornyeckme
XapaKTepUCTUKM, MO KOTOPbIM MOXHO ONpeaenvTb
COOTBETCTBME HOPMATMBHBIM 3HAYEHUAM, YTO BaXKHO
19 NapaMeTpoB nepepaboTky MaTepranos.

nPON3BOACTBO ®PUTUHIOB

MK KOHTYP npon3BoauT naTtyHHble GUTUMHIM Ha
Tepputopumn KHP no co6¢cTBeHHbIM YepTexam 1 Nog,
TWarenbHbIM KOHTpOsieM. B npouecce n3rotosneHus
(PUTNHIOB NUCMOSb3yeTCHA BbICOKOKAYECTBEHHbIN
NaTyHHbIV NpyToK. [prMeHsaeMbIn MeTof ropsvero
npeccoBaHs B 3HAYNTENbHOM CTENeHn ysenninsaeT
NMPOYHOCTHbIE XapaKTEPUCTUKN KOHEYHbIX N30eNNNA.

Bbicokast TO4HOCTb
obecneunBaeTcs
6naropaps
obpaboTke oetanen
Ha COBPEMEHHbIX
CTaHKax c
YNCIIOBbIM
NporpamMMHbIM
yrnpaBreHnem.
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UCMNbITAHUE TPYB

CTOMAKOCTb NPU NOCTOAHHOM BHYTPEHHEM
AaBJIeHUN

Bo BpeMsi aToro nucnbitTaHusa anemMeHTbl TpybonpoBoaa
HaxoOsTCA MO pacyeTHbIM AaBNeHneM npu Temnepa-
Type Boapbl 20°C nnun 95°C, B Te4eHne pasHbIX BPEMEH-
HbIX MHTepBanos: 1, 22, 165, 1000 yacos. UcnbiTaHus,
NPOBOAVMbIE B TAKUX XXECTKMX YCNOBUSX, MO3BONSIOT
rapaHTupoBaTb paboTocrnocobHOCTb TpybonpoBoaa B
TeyeHue 50 ner.

OTHOCUTenbHOE yAJINHEeHNE NMpu paspbiBe

Bbicokas anacTM4yHOCTb TPy M3 TEPMOCTONKOro
nonunatuneHa PE-RT n PE-Xa npesocxoaut no anac-
TUYHOCTM TPYyObI N3 Apyrux matepunanos. CoeanHeHne
C HaABVKHOM MMb30M TakXe BblAepXnBaeT uUcnblTa-
HWe Ha OTHOCUTENbHOE YAJINHEHUE.

- ] E
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KoHTposnb (pUTUHIOB 13 natyHu 1 Apyrux matepma-
JIOB BK/IOYAET: FeOMETPUYECKMIA KOHTPOSIb, MPOBEPKY
MeXaHNYeCKNX XapakTepucTuK (Npeaen NpoYHOCTU Npu
cXaTuu), a TakxKe KOHTPOJb XMMMUYECKOro COCTaea.
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TPYBA KOHTYP G-RAY U3 NOJIN3TUNEHA NOBbILLEHHON TEPMOCTOMKOCTU PE-RT

YcoBeplueHCTBOBaHHas TEXHOIOMMS BblMycka AaHHOro
MaTepuana caenana BO3MOXHbIM MpUMeHeHne Tpy6o-
npoeofoB 13 PE-RT B coBpeMeHHbIX cuctemax nutbe-
BOrO BOOOCHaGXEHMS, ropsiYero BoAOCHabXeHna U
oTonneHns.

Ha cerogHAWHMA oeHb pr60I'IDOBO,D,HbIe CUCTEMDI

M3 BbICOKOTEMMNEPATYPHOIo NONN3TUNEHa obnapatot
OOHUM N3 CaMbIX BbICOKMX NOKasaTesien CTOMKOCTH

K OaBneHuto cpenn NnoJIMMepHbIX prﬁOI‘IpOBO,D,OB.
HoBasi TexHONOrnsa HaHeCceHns 3aLmMTHOro Cros oT
npoHnUaeMoCT Kncnopona genaet tTakme pr6bl ofHon
13 Hanbonee COBEPLEHHbIX CUCTEM 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 MHOIOCJIOMHOM
TPYBbl PE-RT-EVOH

BapbepHbii cnoit (EVOH) - cnon
rnonvmMepa ¢ HU3KoW KMCNopoAonpo-
HMLL@EMOCTbIO.

Kneswwmia cnoia (Aaresms) — ciioi,
HaxopaWminca Mexay 6apbepHbIM Clloem
1 OCHOBHOW Tpy6oiA.

BHyTpeHHuii cnoii (PE-RT) — cnoin
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.

OBJIACTb NPUMEHEHUSA
TPYBOMNPOBOJA PE-RT

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

+ XOJIOQHOr0, ropsiYero BOA0CHa6XeHus;

+ MUTbEBOro BOAOCHAGXeHns;

* NOAKJII0YEHUS PaAuaTopoB.;

+ HaMoJIbHOro OTOMJIEHUS.

Tpy6bl KOHTYP G-RAY cooTBeTCTBYIOT HaLMOHANbHbIM
TpeboBaHWsIM K MPOAYyKTaM, NpefHasHavYeHHbIM

151 KOHTaKTa Cc Bofon. 3T TpeboBaHus BKIOYaloT
XapakTepuCTMKM BKyca 1 3anaxa, nogaBfieHne pocta
MVKPOOpPraHn3mMoB, Bce o6aBKku, UCMONb3yemMble

B NMPOV3BOACTBE AaHHOro MaTepuana, BK/TIOYEHbI

B «MO3UTUBHbIN CMMCOK>. [[pMEHEHNE 1 MOHTaX
NiacTUKOBbIX TPY6 ANs ropsiyero BogocHabxeHus

N OTOMJNEHNSI pernaMmeHTUpyeTCs CleayoLmMMm
pokymeHTtamu: CIM40-102-2000 n CI 60.13330.2012.

Tpy6bl PE-RT ¢ noBbILEHHON TEPMOCTONKOCTbIO OA06-
pPeHbl MHOrMMU MUPOBbLIMK cTaHgapTamu (fpaguk 1).

B Poccuu Beinyck Tpy6 13 TEPMOCTONKOMO NONUITUNEHA
PE-RT pernamenTtupyetcs FOCT 32415-2013. Cpok
cnyx6bl TpybonpoBoaa npu cobniofeHn pexxmumon
aKcnnyaTaumm fOMMKHEH coCTaBNsATb He MeHee 50 ner.

Bce Tpy6bl KOHTYP G-RAY npoxopat Ao6poBObHYIO
cepTudmrKaumio Ha COOTBETCTBME TpeboBaHUsIM HopMa-
TMBHOW AOKYMeHTaumu. [Ina npon3BoAcTBa UCMOnb3yeTcs
NCKIoYMTENbHO nepeuyHoe cobipbé LG Chem.

Tpy6a KOHTYP G-RAY npenHa3HayeHa onsi CKpbITOn
NpoBOAKM, HO AOMYCKAETCA U Hapy>Has NpoKaaka B
kopo6 unun namHTyC. MbkocTb TpybonpoBoaa No3sonseT
COKpaTUTb KONIMYECTBO (PUTUHIOB, YTO COKpaLlaeT
CTOMMOCTb CUCTEMbI M BpEMSI MOHTaxa.

TexHnyeckoe pyKkoBOAOCTBO
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NMPEMMYLLECTBA MNOJIMMEPHbBIX KOMIMO3ULIUMOHHbIX TPYB

He TpebyeTtcsa clumBka

Kpuctannuyeckas
MUKPOCTPYKTYypa
TepPMOCTOMNKOro
nonuatTuneHa
PE-RT

CouyeTaHu1e HOBbIX 3KCMNyaTaLMOHHbIX XapaKTepUCTUK
NONMaTUEHa OCTUraeTCa 3a CYET YNyYLeHHON Mone-
KYASIpPHOWM CTPYKTYpbl. Bnarogaps TexHonornm npoms-
BOACTBa, NPMMEHSEMON NpU CUHTE3e MaTepmnana,
CTafno BO3MOXHbIM KOHTPONMPOBaTb pasMeLleHme
3BEHbLEB B NONIMIMEPHOW Lenu. YHukansHocTb Tpyb PE-
RT 3akntoyaeTcs B TOM, 4TO A9 NOJly4eHMS XopoLuen
[ONroCpOYHOM rMApOCTaTUYECKON NPOYHOCTU NpU
BbICOKMX TEMMepaTypax oTCYyTCTByeT HE06X0AMMOCTb
MX CLUMBKM.

Tpy6y PE-RT npousBogsaT, He npmnberas K npoueccy
CLUMBKMU, Cbipbe OT 3aBOAa U3roTOBUTENSA NOCTYMNaeT B
rOTOBOM COCTOSIHUU (UCKJTIOYAEeTCs AOMNOMHUTENbHbIN
3Tan NnpounsBoacTBa C NPUMEHEHMEM KaTann3aTopoB
VNN [ONONHUTENbHOro 060opyaoBaHns). Tak Kak MoHs -
Tue npoueHTa clumueku y Tpyb6 PE-RT oTcyTcTBYeT —
3TO JAeT CYLEeCTBEHHbIE NPENMYLLECTBA B CPaBHEHUN
C cucteMamu n3 clumToro noamatunexa (PE-X)
(Tpadwik 2). [oe noBbileHVEe NIOTHOCTY NON3TUNEHA
B pesynbraTe CLUMBKU UMEET N HeraTUBHYIO CTOPOHY —
YMEHbLUIEHME NNacTUYHOCTU. [T03TOMY CTeNeHb CLUMBKU
Takux Tpy6 BapbmpyeTcs ot 60 no 80%.

3awumTa ot Kucinopopa

PasBuTne TexHonorum noaMmMepoB NOMOINO co3aaTh
HaM HoBoe nokosneHue Tpy6bl PE-RT KOHTYP
G-RAY OXY, cocTosiLLen U3 Tpex c/oes.

KOHTYpP.pd

Ans yero Hy>xeH cnovi EVOH?

MonumepHbie Tpybbl ABNAOTCA ra3onpoHMLaeMbIMU.
BHyTpb Tpy6bl N3 OKpy>KatoLwero Bo3ayxa NOCTOSAHHO
npoHukaeT kucnopog. Cneacrenem aToro npouecca
ABNAETCH KOPPO3US He3aLLMLLEHHBIX CTaNbHbIX
3/1IEMEHTOB CUCTEM OTOMNEHNUS, KOHTAKTUPYIOLLUX C
BOJOW, N «3aBO3AYyLUMBaHNE» BEPXHNX TOYEK CUCTEMBI.
[ns npenoTBpalleHns aTUX SBNEHUI, MPensTCTBYIOLLMX
HopmanbHoM paboTe cMCTEM BOAAHOIO OTOMIEHUS,

B KOHCTpYKuun Tpy6sl KOHTYP G-RAY OXY
npepycMmoTpeHo Hanmdne EVOH cnos.

EVOH - sTneHBuHMNOBLIV CNMPT, NpYMeHsieTcs

B KayecTBe aHTUANDDY3MOHHOIO KUCNOPOLAHOrO
6apbepa. 10T nonmmep obecneymBaeT CHUXEHNE
Inddy3nmn Kucnopoga B TENIOHOCUTENb YEPES CTEHKU
TPY6bl HMXE [OMNYCTMMOrO 3HAYEHUS!, MPEAYCMOTPEH-
Horo TpeboBaHneM MepepanbHOro 3akoHa «TexHuyec-
KWiA pernamMmeHT o 6e30nacHOCTM 30aHUIM N COOpYXe-
HWU». B nepeyeHb koToporo BxoguT CIM 60.13330.2016
«CHwuIM 41-01-2003» «OTonneHne, BEHTUNALMSA U KOH-
OULMOHMpPOBaHMe Bo3ayxa» pasaen 6 nyHkT 6.3.1,
pernaMeHTUpyIoLWniA OFpaHNYEeHNE MO KMCIOPOAOo-
npoHuLaemMocTu nonmmepHbix Tpy6 (0,1 r/(M3*cyT)).

50x — yBennuyeHue cnoeB Tpyobl KOHTYP G-RAY OXY

HapeXHasi KOHCTPYKLUS TPyObl

B Tpy6e PE-RT-EVOH KOHTYP G-RAY OXY nckntoyeHa
BO3MOXHOCTb PacC/IOeHMs], TaK KaK paclumpeHne
HECKOJIbKMX C/TOEB MPOMCXOAUT OAHOBPEMEHHO B
oTInYMe OT MeTaJlJIonNacTMKoBOW Tpy6bl, roe B caMmom
CTPYKTYpe 13 HECKOJIbKMX PasnnyHbIX NO MaTepuany
CJI0€B KPOETCA He[0CTaTOK, HEBUAVMbIN Ha NepBbIN
B3rnsa. Mpu Harpese Tpy6bl, N3-3a pasfnyHbIX
KO3(PPNUNEHTOB TEMMNEPATYPHOIO YOJIMHEHUS CIIOEB,
MOXET NPOUCXOAUTb NX CMELLLEHME OPYr OTHOCUTENbHO
Opyra, 4To BeAEeT K MOJIHOM NoTepe NPOYHOCTU.
KoadbdpunumeHT NnMHEenHOro TenI0BOro yoMHeHUs
nonuatuneHa B 7-10 pas npeBbiwaeT KoapOULMEHT
YOJIIHEHWS antoMUHUS.

MpumeHsaembii matepuan EVOH B nponssoacTee Tpy6
KOHTYP G-RAY aBnsieTcs Taknum xe nonMepom, Kak

1 Tpyb6a PE-RT. NoaTtoMy MMmeeT oguHakoBoe ¢ Tpy6oii
NINHENHOoE yannHeHne. Kpome Toro MHOrocsiorHble
nonnuMepHble Tpybbl U3 MaTepuana PE-RT obnapatot
NOBbILLEHHOM MMBKOCTbI0. OHM YHUBEPCabHbI MO TUMam
COEANHEHNI: NX MOXHO COeAMHATb Kak TPaauLMOHHbI-
MW MeXaHU4eCcKMMnN GUTUHramu, Tak 1 cBapuBaTb C
NOMOLLbIO HefopOormx ceapHbix PE-RT-putnHros, kak
nonMnponuieHoBble TPYObI.



KeATIP

AnacTuyHoCcTb

3a cyeT cBfi3aHHbIX Mexay coboi MoneKys nonepeyHbIX
LernoYyek nosbILaeTcs yaaponpoYHoCcTb MaTepuana
PE-RT n ctomkocTb Tpy6sl KOHTYP G-RAY Kk pacTpec-
KMBaHMIO MOZ, Bo3aencTBmeM 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 anameTtpom @16Mm 1
20MM MOXHO 13rnbaTb Bpy4Hyio, 6€3 NPYXMHHbIX

KOHAYKTOpOB. Ansa ¢ukcaumm nsrnda 90° Tpybol J16
pekoMeHAyeTCcsa UCNoNb30BaTh «rKcaTop nsrnbas.

[ns Tpy6 omameTpomM oT 25MM MOTyT MCMONb30BaTbCA
cTaHAapTHble TMB0YHbIE MHCTPYMEHTbI. (DrKcaums nsrm-
6a ocyLLeCcTBASETCS NPY NMOMOLLM MOHTaXHbIX CKO6 1nn
KpenneHnn 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 BO30encTBui, nyTem nporpe-
Ba HY>XHOrO yyacTka cTpouTenbHbIM dheHoM. Mpun

3TOM Bce paboune xapakTepucTuku — TeMnepaTypa,
[aBneHne — 0CTalTCsl HEM3MEHHbIMU.

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.

[ns npouecca BoccTaHoBNEeHUst GopMbl TPYBy HYXXHO
HarpeTb cTpoutenbHbiM peHoM T = 350°C. HarpeBas
BO3AYLUHbIM MOTOKOM Ha pacctosiHun 100-200MmMm,
HeobxoaMMo Bpalath Tpyby nnu deH oo npuaaHus Tpybe
okpyrnow gopmsl. Mpy npaBuIbHOM BOCCTaHOBIEHMM
MecTo nepernba He Bcerga MOXeT 6bITb 1erko
0o6Hapy>XeHO BM3yasibHO.

Mpuv neperpese HapyLwaeTca MONeKynsapHas CTpyKTypa
Tpybbl (MaTepman Tpybbl NNaBUTCA), YTO AenaeT HeBO3-
MOXHbIM BOCCTaHOBJIEHNE MpeXHeN hopMbl B MeCTe
3anoma. [locne TepMmnyecKoro BoCcCTaHoOBIEHMSA Tpyba
MOXET 6bITb MCMOJIb30BaHa TOJIbKO B OXJ1aXAEHHOM
COCTOSIHUN.

OT 3aMep3aHnsl Boabl BHYTPU CUCTEMbI TPYObl N3 TEpMO-
cTonkoro nonuatuneHa PE-RT He cTpapatloT COBCEM.
OpHako, 3To 06CTOATENLCTBO HE pacnpoCcTpaHaeTcs

Ha MeTanmMyeckne 4YacTn CUCTEMBI.

TexHnyeckoe pyKkoBOAOCTBO



TPYBA KOHTYP G-RAY U3 CLUUTOIO NOJINSTUJIEHA PE-Xa

MonepeyHasa cluMBKa MOMEKYN MOSINITUNEHA NPUBOAUT K YNYUYLLUEHUIO €r0 CBOWCTB.
Mpu cwmBke MeXay Makpomonekynamu nonvmmMmepa obpasyloTcss 06beMHbIe none-
peuHble cBsi3n. KonnyecTso o6pa3oBaHHbIX CBS3el onpenenseTcs nokasartenem tak

Ha3blBaeMOW CTerneHu CLUNBKMU.

Ha paHHbIi MOMEHT M3BECTHO YeTbipe CTeNeHU CLUMBKU. 3To MeToabl @, b, cn d. B
HaweMm KaTanore npeacTasfieHbl TPyObl U3 MNONNITUNIEHA, CLUMTOrO MO METoAy «a».
9710 cambiii 3pDEKTUBHBIA BUA, CLUMBKU, KOTOPbIA OCYLLLECTBSIETCH NMPU NMOMOLLM
opraHnyeckmnx nepokcupos. B pesynsrate Ha 1000 aTomMoB yrnepopga noJjiyyaercs
2-3 MeXMoneKynsipHble CBA3M. DTOT npouecc TpebyeT KOHTPONS 3a PeXUMOM

KeATIP

TemnepaTtypbl Kak BO BpeMs NpeaBapuTesibHOM CLUMBKU, TaK 1 B XO4e NocneayoLero

HarpeBaHus Tpy6.

MpenmywectBa
Tpy6bi PE-XA KOHTYP G-RAY

[pon3BoauTCA M3 NOMM3TUIEHA C NEPOKCULHBIM
MEeTOL,0M CLUVBKW, CTEMEHb CLUMBKY He MeHee 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
CTPOUTENLCTBA, TaK U AJ/151 BbICOTHbBIX 34aHMWIA.

XapaktepucTuku

Pabouynii cnoi Tpyb M3roToBNEH N3 CLUMTOMO NONNITUNIE-
Ha PE-Xa. HapyxHblii1 cnoi Tpy6bl, NpenoTepallaoLmii
AN dysunio KMcnopoaa, BbINOMHEH U3 NOSIMBUHUAITU-
neHa EVOH. MonnmepHblie Tpybbl PE-Xa npovsBoasTcs
13 NoAnaTUNEeHa, KOTopbIv NOABeEpraeTcs npoueccy
CLUMBKM, TO €CTb 06pa30BaHMIO MONEPEYHbIX CBSA3EN.
370T MeToA, Hanbosiee KOHTPONMPYEMbIA cpeu
«CLUMTBIX» MONN3TUNIEHOB, HO TPebyeT cneumnanbHbIX
3HaHW 1 o6opyaoBaHuS.

Mpwu BoI6GOpe TPY6 Nop HaumeHoBaHeM PE-Xa o6s3a-

TenbHO 06pau.|,a|7|Te BHMMaHMe Ha n3rotoeutenda v oo-
BepHﬁTe TOJIbKO NpOBEPEHHBIM NPON3BOAUTENAM.

CTPOEHUE MHOIOCJIOMHOM
TPYBbI PE-Xa-EVOH

BapbepHbiii cnoit (EVOH) - croii
nonMmepa ¢ HU3KOoW KMCIOpoaonpo-
HMLLAEeMOCTbIO.

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

BHyTpeHHui cnown (PE-Xa) - cnon
OCHOBHOW TPy6bl, KOHTAKTUPYIOLWNIA C
TpaHCMNopTUPYEMOW XUAKOCTLIO.

KOHTYpP.pd

OBJIACTb NPUMEHEHUA
TPYBOMNPOBOJA PE-Xa

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

3DDEKT TEMIMEPATYPHON NAMATHU

BaxHas ocob6eHHOCTb Tpy6 13 CLUMTOrO NONAMaTUIeHa —
TaK HasblBaeMbI «3(PeKT TeMnepaTypHon nams-

TW», @ UMEHHO CNOCOBHOCTb MaTepurana BocCTaHaB-
nneatb dopmy. lMpun gedpopmaumnm CLULMTOro NOANITU-
JleHa ero foCTaTo4yHO NporpeTb CTPOUTENbHLIM (PEHOM,
4yTO6bI M3[ENME BEPHYNO M3HaYasnbHylo hopMmy.

Mpu n3rnbe Tpybbl CXXMMAIOTCA U pacTArnMBaloTCs
MOJIEKYNISIPHO CBfi3aHHble y4acTkn. OHM HakannmealoT
BHYTPEHHee HanpsXeHue, a nocne nporpesa nx
YyApYyrocTb CHUXaeTcs. B pesynbrate HakonneHHoe
BHYTPEHHEee HanpshXeHne co3faeT B TONLe MaTepuana
yCUnus, Nof, BO3NENCTBMEM KOTOPbIX TPY6bI
BOCCTaHaB/MBAIOT CBOIO NepBOHaYasbHyo hopmy.

Bnaropaps aTomy addekTy MOXHO He 6osTbCs
cryyarnHoro nepepasnusaHus Tpy6el. Kpome Toro,
Tpy6a He NIoNHeT B Cly4yae 3amep3aHus BOAbI BHYTPU
BOLOMNPOBOAA.

r




KeATIP

DUBNYECKUE XAPAKTEPUCTUKU TPYBbl KOHTYP G-RAY OXY

dusnyeckue xapakrepuctuku Tpyosl KOHTYP G-RAY Ta6nuua 2
En 3HauyeHue Tpy6 KOHTYP G-RAY OXY
MOKA3ATEJ1b ‘ _ - N .
uam. |PE-RT PE-Xa PE-RT PE-Xa PE-RT PE-Xa PE-RT PE-Xa
Tun ll Tvn i Tun ll Tvn I

Hapy>HbI gnameTp MM 16 20 25 32
TonwuHa CTeHKU MM 2,2 2,8 3,5 4.4
BHyTpeHHWUI" puameTp MM 11,6 14,4 18 23,2
JOnunHa 6yxTbl M 150 100 100 50 100 50
MwuH. pagunyc nsrnba BpyyHyio MM 80 100 125 160
O6beM xugkoctn B 1 m.n. n 0,106 0,163 0,254 0,423
Knacc skcnnyaTauum / Mia XB,1,2,4/10 | XB,1,2,4/1,0 | XB,1,2,4/1,0 | XB,1,2,4/1,0
MaKCumMmalsibHoe pa604ee AaBneHne 5/0,8 5/1'0 5/0,8 5/1,0 5/0,8 5/1'0 5/0,8 5/1,0
Pabouas Temnepatypa °’C 80
MakcumanbHasa paboyasi TemnepaTypa °C 90
MakcnmanbHas aBapuiHas °C 100
Temnepartypa
KoadbduumeHT nuHenHoro MM/M*K 0,18
paclmpeHus
KoaddunumeHT TennonpoBogHOCTU Bt/m*K 0,4
Cepua S 3,2
CraHpapTHOe pasMepHoe OTHOLLEHEN 74
SDR !

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

MeHee
gUepOXOBaTOCTb NOBEPXHOCTU, HE MM 0,0015

onee
YoenbHas TenI0eMKOCTb K'D')é/ Kr 1,9
2

KuncnopogonpoHnuaemocTtb, M '\g/T(yM)X npn40°C<0,32, npnu80°C<3,6

MAPKUPOBKA TPYBbl KOHTYP G-RAY
Tpy6a PE-Xa KOHTYP G-RAY OXY — tpy6a c EVOH cnoem

MapkurpoBka Tpy6 HAHOCUTCS Ha UX NMOBEPXHOCTb C MHTEPBAJIOM He 6oiee 1 M 1 COAEPXUT CreayoLLyio MHbopMaumio:

2 o 5s2 §_: & X z
O = o) . S 0
ozp g - T 32 Fgs I8 o ¥ g X
X S Ao ) T O s 2]
§8:  5¢ ®  §if 83z g5z g8z ¥F 35
o > © [) T ™ >a 5
8¢ 58 - Sg: 3§53 ©SEfE 2% £ B &
socC s S F - O < o > =4 C
g8 g%%F §Tv g ’ . :
- 16 2,2
PE-Xa (S‘T(Tﬁ:eail(z 20 2,8 5/1.0 o
KOHTYP ! : 32415- XXXXXX XX XX XX
EVOH C 3alMTHbIM 25 3,5 MTMa 2013
cnoem) 32 4,4

JlononHuTEeNbHO Ha ByxTe HaHeCeHa MeTKa Ha KaXapblii MeTp OJINHbI.

i0 TexHMyeckoe pykoBOACTBO



KeATIP

HOMEHKJIATYPA TPYB KOHTYP G-RAY

Tpy6a PE-RT KOHTYP G-RAY aonsa BogocHabxeHus

S |
|
\ T OpHocnoiHas Tpy6a KOHTYP G-RAY usrotosneHa ns
NoNMaTUNEHa NOBbIWEHHOM TepMmocTonkocTn PE-RT tun |l
- - d noTY 22.21.29-013-14504968-2021, knacc npuMeHeHus
2 no NOCT 32415-2013, coeguHaeTcs HaaBUXHbIMM
: l runbsamu. LigeT: 6enbiit.
I

ApTikyn Hapy>XHbii TonwuHa BHyTpeHHuU O6bem Bec, ByxTa,
anameTpd, MM  CTEHKM S, MM  AuaMeTp, 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
M3roToBJfieHa 13 noiMaTUIeHa NOBbILLEHHON TEPMOCTOM-
kKocTn PE-RT tun Il no TY 22.21.29-013-14504968-2021,
MMEET KNCNopogoHenpoHuuaemoii cno EVOH (atuneun-
HWUNOBBI CMIMPT), YTO NO3BOJISIET UCMONb30BaTh TPYOY B
cucTeMax paanaTopHOro OToMNAEeHUs, KNnacc NpuMeHeHns
5no NOCT 32415-2013, coeguHAeTca HaaBUXHbIMM
rmnb3amu. LiBeT: hb1oneToBbIn.

ApTUKYN HapyxHbin TonwmHa BHyTpeHHUI O6bem Bec, ByxTa,
AnameTtp d, Mm CTEHKU S, MM AnameTp, MM BOAbI, 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

Tpy6a PE-Xa KOHTYP G-RAY OXY pns otonneHus

MHorocnowHas Tpy6a KOHTYP G-RAY OXY PE-Xa-EVOH
M3roToBfieHa 13 clumToro nonmatuneHa PE-Xa nmeer
KNCNOPOAOHeNpoHMLaemblt cnon EVOH pacnonoXxeHHbIn
CBEpXY, YTO MO3BOJIAET UCMOJIb30BaTb TPYOY B cUCcTEMAx
panovaTopHOro OTOMJIEHUS, KNAcC NpUMEHeHNs

5no NOCT 32415-2013, coeguHAeTca HaaBUXHbIMM
rmnb3amu. Liget: cepbii.

ApTikyn HapyXHbii TonwmHa BHyTpeHHu Bec, ByxTa,
anameTp d, MM CTEHKU S, MM AvnameTp, MM Kr/m M
060500016000 16 2,2 11,6 0,094 100
060500016100 16 2,2 11,6 0,094 150
060500016200 16 2,2 11,6 0,094 200
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

KOHTYpP.pd
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KeATIP

NMPOEKTUPOBAHUE U MOHTAX NOJIMMEPHbIX TPYBOINPOBOAOB

NEPEYEHb HOPMATUBHOW
AOKYMEHTALUA

MpoekTnpoBaHue, MOHTAaX U 3KCIJlyaTauusa
cuctem Tpy6onpoeogos KOHTYP G-RAY
AOJDKHbI BbIMOJIHATbBCHA B COOTBETCTBUM C:

e [ocypapcTBeHHbIM cTaHaapTom PM FOCT
32415-2013 «Tpy6bl HANOPHbIE N3 TEPMONIACTOB

M cCOeaMHUTENbHbIE AeTann K HAM s CUCTEM
BOJOCHabXeHUsA 1 otonneHns. ObLme TexHnyeckme
YCIOBUSI».

¢ [ocypapcTBeHHbIM cTaHgapTom PM® MOCT 30815-
2002 «Tepmoperynatopbl aBTOMaTn4yeckne
OTONUTESIbHbIX NPUBOPOB CUCTEM BOOSHOIO
oTonneHus 3gaHnin. Obwme TeEXHUYECKNE YCNoBUS».

e C[150.13330.2012 «Tennoeasn 3aLuuTa 30aHUN>.

® Cl160.13330.2016 «OTtonneHne, BEHTUNALUA 1
KOHAVLMOHNPOBaHME BO3ayXa».

® CIN 30.13330.2012 «BHyTpeHHWNI BOOONPOBOL,
M KaHanmMsaums 3gaHum».

¢ CI173.13330.2012 «BHyTpeHHMe caHnTapHoO-
TEXHNYECKNE CUCTEMbI 30aHUI>.

¢ Cl 61.13330.2012 «Tennosas nsonauus
obopypoBaHus 1 TpybonpoBoaOB».

¢ Cl151.13330.2011 «3awmTa OT Wwyma».

e CaHlluH 2.1.4.1074-01 «[NnTtbeBas Booa.
[MrneHnyeckune TpeboBaHMSA K KQ4eCTBY
BObl LEHTPANM30BaHHbIX CUCTEM MUTLEBOMO
BOAOCHabXeHusi. KoHTposnb kavyecTBa».

e CaHlNunH 2.1.4.1175-02 «[urnennyeckune
Tpe6oBaHMA K Ka4eCcTBY BOAbI HE LIeHTpanun3o-
BaHHOro BogocHabxeHuns. CaHuTapHas
OXpaHa UCTOYHUKOB>.

e CaHlnH 2.1.2.2645-10 «CaHntapHo-
anunpgemMunonornyeckme TpeboBaHmsa K XUnbiM
38aHuAM 1 nomeweHmam. CaHnTapHo-
3aNNAEMNoNornyeckre npasmna u HopmMaTuBbI».

® ClM141-102-98 «[MpoekTmpoBaHue n
MOHTaX Tpy6onpoBOAOB CUCTEM OTOMJIEHUS C
MCMoJib30BaHMEM METaNIoNOIMMEpPHbIX TPY6».

® CIM141-103-2000 «lMpoekTnpoBaHmne TeNI0BOW
nsonsaumm obopynoBaHua 1 TpybonpoBOLAOB».

e CI140-103-98 «[1poekTrpoBaHue n
MOHTaX Tpyb6onpoBOAOB CUCTEM XONOLHOIO U
ropsiyero BogocHabXeHnsi ¢ UCNoJIb30BaHNEM
MeTaonoIMMepHbIX Tpy6».

e CI141-109-2005 «[MpoekTrpoBaHmne n MoOHTax
BHYTPEHHUX CUCTEM BOLOCHAOXEHMS 1 OTOMNEHNSA
3[4aHuI C UCNONb30BaHMUEM TPYy6 U3 «CLUNTOrO»
NonNnaTUIeHa».

e CI140-102-2000 «[1poekTrpoBaHne n MOHTax
TpyboNpoBOAOB CUCTEM BOAOCHAGXEHUS U
KaHanuMsaumm n3 nonnMepHbIX MaTepmanos. O6wme
TpeboBaHUs».

e MJZIC 40-2.2000 «lMocobure no npoekTnpoBaHuio
aBTOHOMHbIX MHXEHEPHbIX CUCTEM OAHOKBAPTUPHbIX
1 6510KMPOBAaHHbBIX XWUIbIX IOMOB (BOAOCHaOXeHMe,
KaHanmnsauus, TennocHabxeHne 1 BEHTUNALNS,
rasocHab>eHue, aIeKTPOCHabXeHNE)>».

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

® HacTosLme pekomeHaaumm no npuMeHeHuio Tpy6
HamnopPHbIX NOIMMEPHbIX U3 TEPMOCTONKOIO U CLUMTOIO
NonnaTUIeHa, a Takxe PUTUHIOB K HUM CUCTEMbI
Tpyb6onposonoB G-Ray onsi otonneHus, ropsiyero
1 XONTOAHOIo BOJOCHAGXEHNS.




3TAJIOHHbIE KPUBbIE AJTUTEJIbBHOWU
NMPOYHOCTUTPYB U3 PE-RTTUM I U
PE-RTTUINII

BaxxHol1 0cO6eHHOCTbIO NONMMeEpPOB ABAseTCs 3 dekT
cTapeHus, 3aK/ioYaloWwNNCcs B CHMXKEHNN MPOYHOCTU C
TeyeHnem BpemeHun. B otnnyme ot apyrnx matepmanos,
Harnpumep, MeTannoB Ass NPUMEHEHNs NoNMMepPOoB B
KayecTBe KOHCTPYKLUMOHHOIoO MaTepumana, Hy>XHO UCXO-
ONTb UIMEHHO 13 XapakTepUCTUK ANUTENIbHOW MPOYHOCTH
B NpeanoniaraeMbix YCOBUAX 3KCMyaTaummn.

MHbIMM cnoBamu, Cpok cnyx6bl Tpy6Obl 3aBUCUT OT
Temnepatypbl 1 faeneHus B Tpybe. B cooTBeTCTBUM

c Tabnunuamu, npueeneHHbiMu B FOCT 32415-2013 ons
pasHbIX TUMOB MaTepuanoB, KOTOPblE NMPUMEHSIIOTCS

YCTOMYMBOCTDb K AaBJIEHUIO U A0JITOBEYHOCTUN

KeATIP

AN1s Npon3BOACTBa TPY6, MOXHO onpefenuTb Makcu-
ManbHoe paboyee naBneHue Tpyb PE-RT gns pasHbix
TemnepaTtypHbIX PeXMUMOB 3KCrlyaTaLlmm, a Takxe CpokK
cny>X6bl TPYObI MPU 334aHHbIX YCNOBUAX 3KCMlyaTaumm.
PeanbHbIlh cpok cnyx6bl NonMMepHbIX TPy cknagbiBa-
€TCH U3 BPEMEHHbIX MPOMEXYTKOB, COOTBETCTBYIOLLMX
pasnuyHbIM TEMNepaTypam 1 [aBleHUAM, B KOTOPbIX
cTapeHue matepuasna nponcxoguT HEOJMHAKOBO.

Hanpvmep, oTonuTeNbHbIM Ce30H cocTasnaeT 7
MecsiLEeB NpY CpefHel Temnepartype TenoHoCUTeNs
40% OT MakcuMarnbHoOW, a B NETHUI Nepuog oTonneHne
OTCYTCTBYET.

MoXHO NpeanosioXuTb, Y4TO BeipaboTka pecypca 3a
OQMH KaneHaapHblii rog, 6yaeT NpubnmMsnTensHO Ha
4yeTBepTb MEHbLUE PacCUYMTaHHON MPU MakCUMarbHbIX
3KCMNJIyaTaLUMOHHbIX MapamMeTpax.

30
m 3aBUCMMOCTb BpeMEeHU
B Xapakrepucruku PE-RT un | AO paspyuienus Tpy6
n3 PE-RT tun Il ot
B Xapakrepucruku PE-RT tun Il >
% AeACTBUSA KOJIbLLeBOro
Hanps>XeHus
npu passinyHbIX
Temneparypax.
20 MpsiMble NMHUK Ha
npvBeneHHoN anarpaMmme
5 nokasblBaloT KOJbLEBOE
HanpsiXeHne, KOTopoe
Tpyba cnocobHa
IOZC BblOepXaTb B Te4eHue
0 ggog onpefeneHHoro cpoka
40°C npw NOCTOSAHHOWN
3 50°C Temnepartype Bogpl.
0,
7 60°C Kak BnoHO 13 pucyHka,
70°C KpuBble perpeccun PE-RT
b 80°C Tun Il o4eHb «nonorme»,
yTo obecneynBaet
> 90°C BbICOK/E pacyeTHble
95°C HanpsXeHUs B
4 100 TeyeHune OJINTeNIbHOro
‘\ BPEeMeHU, 0CO6EeHHO
3 110°C NpW NOBbILLIEHHbIX

15

HanpsxeHne B crenke Tpy6bi /MIa

1
01 1 10 10° 10°
Bpems go paspywenus pybni [u

KOHTYpP.pd

255 llooc \
|
1

Temneparypax.

510

1 1 I
25 50 100
Togp!
10* 10° 10°
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Konbugsoe HanpskeHue, MMa
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KeATIP

B cooTtBeTCcTBUM C rpadmkaMmun ganTensHom
NpoYHOCTH, NpuBe-aeHHbiMn B FTOCT 32415-2013 ansa
pasHbIX TUMOB NONIMMEPHbIX MaTepmnanos, KOTopble
NPUMEHSIIOTCS AJ1 TPOM3BOACTBA TPY6, MOXHO
onpepennTb MakcumarsbHoe paboyee gaBneHve Tpyo
PE-RT 1un Il n PE-Xa pna pasHbix TeMnepaTypHbIX
peXnMOB 3KCMyaTaumn, a Takxke CPokK Cy>obl
TpyObl MPY 3af@HHbIX YCOBUSX 3KCMNyaTaumnn.

PeanbHbIl cpok ciy)X6bl MOJIMMEPHbIX TPYO
CKNafblBaeTCs U3 BPEMEHHbIX MPOMEXYTKOB,
COOTBETCTBYIOLMX PasfiM4yHbIM TEMMNEpPaTypam

1 JaBNieHNsIM, B KOTOPbIX CTapeHre maTepuana
NpPoONCcXoamMT HEOANHAKOBO. VIHbIMY cnoBamMu, CpoK
cnyx6bl TpyObl 3aBUCUT OT TEMMEpPATYpPbI U AaBNEHUS
B Tpybe.

MpuBeneHHble HXKe rpaduky NOKasbIBaloT KOJIbLIEBOE
HanpshxeHue, kotopoe Tpyba cnocobHa Bblaep>aTtb

B TeYEeHNe onpeaeneHHoro cpoka npm NOCTOsIHHOM
Temnepatype Boabl. Kak BUAHO N3 pucyHKa, KpuBble
perpeccun PE-RT tun |l n PE-Xa o4eHb «nonorune», 4to
obecneynBaeT BbICOKME pacyeTHble HarnpskeHus B
TeyeHue AJINTesSIbHOro BPpeMeHMU.

PasHuua B akcnnyatauum Tpy6 ns PE-Xa wnu
PE-RT Ttun Il He3ameTHa, o6a 3T MaTepuana
BKJItOYeHbl B poccumnckui FTOCT 32415-2013,
cornacHo TpeboBaHMsIM KOTOPOro TpybonpoBoabl
L1 OTOMJIEHMS PaCcCYUTLIBAIOTCA HA MaKCUMarbHYIO
pabouyio Temnepatypy +90 °C.

3aBUCMMOCTb BpeMEeHU A0 pa3pyLUueHns Tpyb oT AelCTBUSA KOJIbLLEeBOIo HanpsXXeHus

nNpv pasfinyHbIX TeMnepaTypax
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AKCINNYATAUNOHHBIE XAPAKTE-
PUCTUKU TPYB KOHTYP G-RAY

Ycnousa npumeHenust Tpyool KOHTYP G-RAY cnenyet
onpenenstb C y4eTOM KJ1acCoB 3KCMyaTaumm,
onucaHHbix B ctaHpapte NOCT 32415-2013 B
COOTBETCTBUM CO 3HAYEHUSIMU, YKa3aHHbIMU B
Tabnuue Ona cMctemM BoAoCHaA6XeHUSA 1 OTOMNEeHUs

C MaKcumarbHbiM pabo4nm aasneqnem P
0,4;0,6;0,8;1,0 MMa.

MK KOHTYP B TekcTe cepTndmrKaToB COOTBETCTBUSA

1 MpY MapKNUPOBKE NPOAYKLIMU B COOTBETCTBUN C
TpeboBaHusamu MOCT ykasbiBaeT Knacc akcnayaTaumm
1 MakcuManbHoe paboyee faBneHune, 4To NossonseT
onpenennTb BO3MOXHbIe flONYyCTUMbIE NapamMeTpbl
aKcnyaTaumm cuctem Tpy6onpoBoOAOB.

KeATIP

Ons 3awmtbl Tpy6onNpoBoAOB OT 3aMep3aHust
MOTYT UCMOJIb30BaTbCS aHTUMPU3bI, HANPUMED,
rIMKONEBbIE:

OTUNEHINMUKOb — NPUMEHSIETCS KOHLLeHTpaLmen
35% npu Temnepatypax He Huke -22°C nnm
KoHUeHTpaumen 50% (MakcumanbHasa KOHLEeHTpauus)
npu Temnepartypax He Huxke -38°C. Mpu npeBbieHnN
MaKCHMasibHON KOHUEHTpaLMy 3TUNEHIINKONS

(50%) He obecneunBaeTcs HeobxoaMmas 3almTa

OT 3amep3aHus. [pn Takom KOHLeHTpaumn neg,
obpasyeTcs yxe npu TeMnepartypax Huxe -25°C.

MponuneHrnukosb NPYMEHAETCH KOHLEeHTpauuen
He Bbiwe 25%. MNpn MakcMManbHOM KOHLEHTpaumum
(25%) Temnepatypa fomkHa 6biTb He Huxe -10°C.
[Mpn npeBbIleHNN MaKCUMasIbHOW KOHLLeHTpauumn
nponunenrnmkons (25%) Bo3MOXHO NoBpexaeHue
MaTepuana Tpy6sbl.

Knaccbl akcnnyatauumv Tpyéonposoaos Ta6nvua 3
Knacc Bpems Bpems Bpemsa
— T /°C npuT / T . /°C npuT / T, /°C npnT__ O6nacTb NpUMeHeHUst
: ron, ron, /4
XB 20 50 - - - - XonopgHoe BogocHabxeHue
1 60 49 80 1 95 100 lopsiyee BopocHabxeHune (60°C)
2 70 49 80 1 95 100 lopsyee BogocHabxerune (70°C)
20 95 BbicokoTemMnepaTypHoe HanonbHoe
4 40 20 70 2,5 100 100  proReRne
60 5 M3KoTeMMnepaTypHoe OTonseHne
OTOMUTENbHBLIMU NpUBopamm
20 14 BblcokoTemMnepaTypHoe OTonneHne
5 28 ig 90 1 oD Y OTONUTESNbHBIMM MpUGopamm
Tpa6. — Temneparypa, 4S9 KOTopoW npeaHasHayeHa cuctema TpybonpoBoLoB.

T x MaKCuMalibHaa TemMnepartypa, Kotopasa MOXeT 6bITb AOCTUTHYTa npu pa60Te CUCTEMBbI.

ma;

aBap.

— MaKCumMasibHO gonyctmMasa temnepartypa, Kotopasa MOXeT 6bITb AOCTUTHYyTa B Clly4ae aBapun.

MakcuManbHbI CPOK CIYX6bI Tpy6onpoBoaa Ana KaxAoro Kiacca skcrnayataumy onpeaensercs

CyMMapHbIM BpeMeHeEM paﬁOTbI npu temnepartypax Tp

Be3onacHada n HapexHada cuctema KOHTYP G-RAY

T u coctaensaet 50 ner.

a6.’  max aBap.

Ta6nuua 4

YCTOMYMBOCTb K TeMnepaType 1 AaBleHnto

Bo3mMoXxHOCTb npuMmeHeHna ojiga CUctemMm BOOOCHa6XeHWs, OTOMNNIEHUS
KOTTEO)XHOrro CTpouTenbCTBa U A5 BbICOTHbIX 30aHuin

[MoBbilweHHas rMbKOCTb 1 Nerkuii Bec Tpybbl

YnpoLaeT TpaHCMOPTMPOBKY 1 paBoTy C HUMW Ha MecTax

Bbicokas xumnyeckas yCTOVI‘{VIBOCTb

Jonruii cpok akcnnyataumun, MuHMMyM 50 net. Bo3aMoXHOCTb
BOCCTaHOBJIEHMSA Noce 3anomMa

mapkasn BHYTPEHHAA NOBEPXHOCTb

npe,D,OTBanJ,aeT HaKoMaeHne OTIIOXKEHNI U KOppo3uto

HeTtokcuyHocTb

Akonornyecky 6esonacHa 1 NnpurogHa Ans NMMTbEBOW BOAbI

MoOHTaX ¢ NOMOLLbIO HAABUXKHOIO KoNbLa

KOHTYpP.pd

BoamoxHocTb 6onee 6bICTp0FO M NPOCTOro MOHTaxa ceTen
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KeATIP

OBLUME NOJIOXKEHUA

MonumepHble Tpy6bl NPUMEHSIIOT NPU NPOEKTUPOBAHUN
CUCTEM BOLOCHAGXEHWSA N OTOMNIEHNS 30aHUIN Npun
YCIIOBUM CKPbITOM NPOKNaAKKN B MIIMHTYCaXx, LWTpobax,
LaxTax, kKaHanax v npu 3aMOHONNYNBAHMUMN.

He aonyckaeTcd NpMMeHATb pr6bl B NomMeLweHnax
no no>KapH017| OnacHOCTU KaTeropum I a Takxe B
noMeuweHnAax ¢ MICTOYHNKaMM TenJioBbIX VISJ'Iyl'IeHVIVI C
T 150°C.

NOoBEpPXH
Tpy6bl KOHTYP G-RAY ncnonbsytoTtcsa B cuctemax
CO CKpbITOM pa3Bofkon. JlonyckaeTcs oTKpbiTas
npoksaaka noaBoAOK K CAHUTApPHO-TEXHUYECKUM
npubopam. B ocTanbHbIx Criy4asx OTKpbITas Npokniagka
BHYTpeHHero Bogonposoaa s Tpyd PE-RT ponyckaeTtcs
B NPON3BOA,-CTBEHHbIX U CKTAACKUX MOMELLEHUSIX, a
TakXe B TEX-HUYeCKUX aTaxax, Yepaakax u nogsanax, B
MecTax,
rae UCKIIoYaloTCa UX MexaHnyeckme noBpexaeHue
1 BO3OEeNCTBME yNbTpadrnoeToBOro N3ny4yeHus.

ByxTbl TpYy6, XpaHMBLUMECS UM TPAHCMOPTUPOBABLUMECS
npu oTpuLaTenbHbIX TEMNepaTypax, 40 Havyana MoH-
Taxka AOMKHbI BbITb BblAEPXaHbI MPU NMOMOXUTENIbHOM
Temnepartype He MeHee 2-X 4acoB.

MoHTax Tpy6onposonos KOHTYP G-RAY 13 nonmatun-
JleHa MoBbILWEHHOW TEPMOCTONKOCTU AOSIKEH OCYLLECT-
BNIATbCS MPY TeMMepaType OKpyXatoLen cpenpl He
Huxe -10°C cneumanbHO NpegHa3HavYeHHbIM A1 3TOro
WHCTPYMEHTOM U B COOTBETCTBUU C TpeboBaHUAMMN
[EeNCTBYIOLLMX HOPMATUBHbIX [OKYMEHTOB:

CIn 30.13330.2012, CIN 73.13330.2012, CIl
60.13330.2012, CIM 41-109-2005, CI140-102-2000.

He ponyckaloTcs cnnowmBaHms U nepenomsl Tpybo-
npoBoAa BO BpeMs MoHTaxa. [pn «3anome» ncnopyeH-
HbI y4acToK Tpybbl JOSKeEH 6bITb yaaneH nnm sBoccra-
HoBJieH. CKpbITbIA MOHTaX Tpy6oMNpoBOAOB, COrMacHO
TpeboBaHusm CHul, Heobxoammo BecTu B o6cagHom
(roppmpoBaHHON Nnn TeNON3oNupyloLLein) Tpybe.

Mpoknaaky Tpy6 cnenyet BecTn 6e3 HaTsAra. He ponyc-
KaeTcs HaTarmsaHue no NpsMomn NMNHUK, a cneayet
yKnagpiBatb UX AyramMmu Masnon KpuBn3Hbl (3Menkon),
NpvHMMas BO BHMMaHVE TeMrnepaTypHble napameTpbl
aKcniyaTtaumm Tpybonposofa 1 Temneparypy npu
MOHTaxe.

CBo60HbIe KOHLbI TPy6 HE06XOAMMO 3aKpbiBaTb
3arnywkamm Bo nsbexaHue nonagaHus rpsau
Mycopa B Tpyby. KomneHcauma TeMnepaTypHbIX
YOJIMHEHWI [LOMKHA OCYLLEeCTBAATLCS, Kak NpaBusio,
3a CYeT CAMOKOMMEHCAaLMN OTAESbHbIX Y4aCTKOB
TpybonpoBoaa: NoBOpPOTOB, U3rM60B 1 T.4,. ITO AOCTU-
raeTcsi paBUIIbHON PAcCTaHOBKOM HEMOABMXHbIX
KpenneHuin, fenawmx TpybonpoBo, Ha He3aBUCHMblEe
y4acTku, pecdopmMaums KOTopbiX BOCNPUHUMAETCS
noBopoTamMu TpybonpoBoaa.

Jns npoxopa Tpyb Yepes cTponTesibHble KOHCTPYKLMN
CTEH 1 NepekpbITUiA HeoH6XoAMMO NpefycMaTpmBaTh
rMnb3bl. BHYTpeHHUI guameTp rnb3bl LOMKEH 6biTh
Ha 5-10 MM 6onblue Hapy>KHOro auamMeTpa Npokaabl-
BaeMmoli Tpybbl. 3a3op Mexay Tpyboi U r’Mnb30oM Heob-
XOAMMO 3afenartb MArkMM HecropaeMblM MaTepua-
JIOM, [OMyCKaloLWy M MPOAoIIbHOE NepeMeLleHne
Tpy6bl. [MNb3a gomkHa Ha 3—5 cM BbICTynaTh Hap,
noJioMm, a B Neperopoakax 1y notonka — 61T
3anoanuvuo.




KPEMJIEHUE TPYBOMNMPOBOAOB
KOHTYP G-RAY

Mpuv npoknaake Tpy6onpoBoAOB HEOGXOAVMO KpenuTb
NX K KOHCTPYKLMAIM CTEH MK NepekpbiTuin. CpefcTea
KpenyieHnsi LOJIKHbI UMETb NMOBEPXHOCTU, UCKIIIoYato-
e BO3MOXHOCTb MEXaHNYECKOro NoBpexXaeHus Tpyo6.

KpenneHus He [OMKHBI MMETb OCTPbLIX KPOMOK 1 3ay-
ceHueB. Pasmepbl XOMyTOB, (PMKCATOPOB, CKO6 AOMKHbI
CTpOro cooTBeTCTBOBaTb Anamerpam Tpyb. Metannu-
Yyeckune KpenneHus [OKHbI MMEeTb aHTUKOPPO3NOHHOE
nokpbITUE.

PaccTosiHne mexay KpenneHusMn Npy ropu3oHTasNbHOWM
npoknagke TpybonpoBoaa 3aBUCUT OT ero guameTpa.

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

Tabnuua 5
Hapy>Hbi Mpu Mpu
AvnameTp rOPU30HTaJNIbHOM  BepTUKaNbHOW
TpyGbI npoknagke npoknaake
po 16 500-650 1000
20 600-800 1500
25 750-1 000 1800
32 900-1 100 2000

KOHTYpP.pd

KeATYP

PaccTtaHoBKa kpenneHun ocyLecTBASeTCs TakuM 06-
pas3om, YTob6bl UCKIIOYNTL NPeaesibHO AOMYCTUMbIE
HarnpshkeHus B MaTepuane Tpybbl OT IMHEHbIX TeMMe-
paTypHbIX yANUHeHu Tpybonposopa. Tpybbl Ans noga-
K/I0OYEHMS paanaTopoB BCErAa Hy>KHO BECTU Ayroo6-
pasHo (Ans nyywen KoMneHcaunmn yaanHeHun). Heob-
XOAMMO npefycMaTpuBaTh KpensieHns Ha moBopoTax
1 OTBETBNEHNsX Tpybonposoaa.

PaccTaHoBKy HEMOABUXHBIX OMOP Ha Tpybonposoae
cnepyeT NpoeKTUPOBaTb B COOTBETCTBUM C yKa3aHUsMU
Cln41-102-98.

3anopHo-perynnpyioLLyto apMaTypy 1 pacnpeaenmresib-
Hble KOJIEKTOPbI CreayeT 3aKpennisaTb C MOMOLLbIO ca-
MOCTOSITESIbHbIX HEMOABUXHbIX KPEMNIeHuin ans ycTpa-
HeHWs Nepeaayn ycunmin Ha Tpy6onpoBoA, B MpoLecce
3KcnyaTauuu.

[na ycTponcTea Henoasu>HbIX onop o6bI4HO NpUMe-
HAIOTCA MeTanIMyeckme KPoHLWTENHbI C XOMyTaMu

1 pe3nHOBbIMUM NpokKnaakamMn.B kayecTse kpenneHus
ropu3oHTasibHoro Tpybonposoaa NCnosb3yTcs MeTarl-
nnyeckme urkcaTopbl COOTBETCTBYIOLLEro AMamMeTpa.
JIn6o nprnmeHsieTcs nepdoprpoBaHHas neHTa.

[ns dpukcauum neHTbl 4OoNycKaeTcs NCNob30BaTb
MOHTaXHbI NUCTONET.

DUKCATOP U3TUBA
TPYBbl KOHTYP G-RAY

dukcaTop narnba — 310 MHXEHepHas AeTanb, Npea-
HasHa4YeHHas 3adrKcMpoBaTb NOBOPOT TPY6bI Nog,
onpeneneHHbIM YriioM.

Mpu HeobxoaMmocTn nsrnba n purkcaumm Tpybbl B
XOJIOQHOM COCTOSIHUW, HE CMOCOBHOM CAMOCTOATENBHO
IepxaTtb hopMy NOBOPOTA, C/iefyeT UCMONb30BaThb
¢ukcaTtop narmnba. MrkcaTop nsrnba HafEXHO 3aLm-
Lwaet Tpyby Kak OT M3/IOMOB 1 Nepernbos, Tak 1 oT
BHELLHVX NOBPEXAEHUI — B NEPBYIO 04epenb, B MecTax
nopBeneHusi Tpy6 K KOneKTopHoMY wkady nnm
pagmaropy.

MpumeHseTcs gna pukcauumn
nosopoTta Tpy6bl Ha 90° 6e3
paspbiBa TPYObl U yCTAaHOBKU
yrosbHuUKa
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KeATIP

KOMMNEHCALUMSA JIMHENHbIX YAJIUHEHUN

BcnenctBrne o6yCNoOBAEHHbIX CUCTEMOM 6oMnblUMX NepenanoB TeMnepaTypbl BO3HMKAT MexaHu-
yeckue HanpshXeHus B TpybonpoBopax ropsiyeit Bogbl U OTOMJIEHUS, KOTOPbl€ OOJKHbI KOMMEH-
CUpPOBaTbCS C MOMOLLbIO KOMMEHCALMOHHbIX KOJIEH UIIN crieuyalibHbIX KOMMEeHCaLMOHHbIX U3rnbos.
Take KOMMeHcaumsa TeMnepaTypHbIX YOJMHEHUI MOXeT 6biTb OCYLLECTB/IEHa 3a CYET CaAaMOKOM-
neHcauum y4yacTkoB TpybornpoBoga v NpaBUJIbHOW pPacCTaHOBKOW HEMOABUKHbIX M CKOJNb3ALLMX

orop.

NW3MEHEHUE OJIUHDbI
TPYBOMPOBOAOB KOHTYP G-RAY

TemnepaTtypHble U3MEHEHMSA NPUBOAAT K IMHENHbBIM
pacwmpeHusam Tpyb G-Ray. Koadppuument
TemnjoBoro nIMHeNnHoro pacwmpeHus Tpyé KOHTYP
G-RAY = 0,20 mm/m x °C.

PacueT nameHeHus gnviHbl Tpy6onpoBoaa npu nsMeHe-
HMM ero Temnepartypbl NPON3BOANUTCS MO popmyne:

AL=a-e«L At
roe:

AL - nsmenenue pnvHbl Tpy6onposoaa npu ero
HarpeBe VN OXNaxaeHun, MM;

a — KO3 DUUMEHT TENIOBOrO paclUMpeHmns
Tpy6bl KOHTYP G-RAY;

L - pacyetHas nnuHa Tpy6onposoaa, Mm;

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

B cnyyae ¢ ceTamn Tpy6onpoBOAOB ropsiyen Boabl

NN OTOMNEHUS BO3MOXHO, YTO CPOEKTUPOBaHHas
cxema TpybonpoBofa He obecrneynBaeT [OCTAaTOHYHOE
NMPOCTPaHCTBO AJ1s1 KOMMEHCaLMM TePMUYECKOro yasn-
HeHus Tpy6. B aToM cnyyae B kayecTBe KOMMNeHcaTo-
POB NPeANoYTUTENIbHO UCMOMb30BaTh YJibl TOBOPOTOB
TpybonpoBOaOB.

Ha npsambix yyacTkax TpybonpoBoga Heo6xoanMmo npe-
nycmatpusaTb lN-o6pasHble, [-06pasHble, neTnesbie u
Jpyrvie KOMMNeHcaTopbl, PACCTOSAHUS MeXAy KOTOPbIMU
onpenensioTcs pacyeToM.

B kauecTBe HENoABW>XKHbIX ONMOP MOryT 6bITb UCMOJIb30-
BaHbl fepxaTtenu ansa Tpy6, 3akpensieHHble Ha CTPOou-
TeNbHbIX KOHCTPYKLMAX, NN YKPENNIEHHbIE B HUX
KPOHLUTENHbI.

Mepen nogbeMoMm Tpy6 K KONIEKTOPY BHYTPU KOJeK-
TOpHOro wKada/Huwu (B obpasyoLwwmiics yron npm
nepexope oT ropU3oHTaIbHOro PacnoNOXeHNs K
BEPTMKaNbHOMY) HEO6XOAMMO YCTaHOBUTb YrOJbHUK
nnu drkcaTop nsrmnba, a Takxe XecTKo (Tuna «Henopn-
BVXKHAsA onopa») NpUKpennTb 3TO MECTO K Moy.

B atom cnyyae yonvHeHne 6yaeTt HopManbHO
KOMMEHCMPOBAaTbCSA MCKPUBNEHNEM BHYTPU rodpbl.

PACHET KOMMNEHCATOPA TEMNJ1IOBOIo
YANTNHEHNA

B ocHoBe pacyeTa N-06pa3Hbix 1 -06pa3HbiX KOMMEH-
CaTopOB TEMMOBOMO YANNHEHWUSI NEXUT hopMyna:

L =15 VdAL

roe:

LK — ANMHA KOMMEHCALMOHHOrO nieya,
BOCMPUHMMAIOLLErO TEMMNEPATYPHbIE U3MEHEHNS
LJIMHbI TPY6ONpPOBOAA, MM;

d - HapyxHbIi opruameTp Tpy6bl, MM;
AL - temnepatypHble nsmeHeHMa AnvHbI TPpy6bl, MM;

15 - smnupudeckuin koaddrumeHT, xapakTepusyio-
LM NPOYHOCTHbIE CBONCTBA NOSIMMEPHOro MaTepmana
Tpy6bl PE-RT 1 PE-Xa.

M-o6pas3Hbii
KOMMeHcaTop

L L

M-o6pa3Hbii
KoMreHcaTop

Al

HO '

2
gl

Lk

HO - HenogsuxHas onopa;
CO - ckonbsswas onopa;

b - wupuHa komneHcaTopa (BcTaBka), paccTosiHue
Mexay ocsmu koneH, mv; b =12,5d

Al - ysennyenne anvH ropMsoHTanbHbIX y4acTKoOB
Tpy6onpoBOAOB NPY NX HArpeBe, MM.

TexHnyeckoe pyKkoBOACTBO
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KeATIP

NMPABUJIA TPAHCINTOPTUPOBKU U XPAHEHUA TPYB KOHTYP G-RAY

Tpy6bl KOHTYP G-RAY He oTHOCSTCA K KaTeropmm
onacHbIX Fpy30B, YTO [OMYyCKaeT UX NepeBO3KyY NtoObIM
BWOM TpaHcrnopTa B COOTBETCTBUM C NpaBunamm
nepeBo3KK rpy3oB, AEACTBYIOWMMY Ha JaHHOM BUAe
TpaHcnopTa. (FOCT 19433).

MepeBo3ka, norpyska v pasrpyska Tpyb AOJKHbI OCy-
LeCTBNATLCA NpY TEMNepaType Hapy>XHOro Bo3ayxa
He Huxe MuHyc 20°C.

Tpy6bl cnenyet obeperath OT yAAPOB U MeXaHUYeCKUX
Harpysok, a X MoBepXHOCTb OT HAHECEHWS LiaparnvH.
Mpuy nepeBo3ke BO n3beXaHNe NOBPEXAEHUS, BYXTbl

Tpy6 HEOBXOAMMO YKIaAbIBaTh HA POBHYIO MOBEPXHOCTb

TpPaHCNOPTHbIX cpeacTB 6e3 OCTPbIX BbICTYMNOB U
HepoBHocTen. CHpacbiBaHne TPy6 C TPAHCMOPTHbIX

Tpy6bl O0MKHbI 6bITb 3aLUMLLEHBI OT AJINTENIbHOIO BO3-
OECTBUSA NPAMbIX COJTHEYHBIX Ny4ein n aTMocdepHbIX
0CcaKoB.

YnakoBka

Tpy6a 1 GUTUHIM yNakoBbIBalOTCS B KOPOOKY

13 roppmMpoBaHHOro KapToHa. Takas ynakoBka

Tpy6 1 coeguHUTENbHbIX AeTanen obecneymBaeT
COXPaHHOCTb U3AEeNWIA MPY NOrPY304HO-Pa3rPY30YHbIX
paboTax, TpPaHCMoOPTUPOBAHMN U XPaHEHWN.

A
e
=

—_— Pasmep 6yxTbl

cpencTB He AonycKkaeTcA. ﬁ B KOHTYP G-RAY
——-——"""/
Tpy6bl cnefyeT XpaHUTb B HEOTanIMBaeMbIX CKITAACKNUX %
NOMeLLEeHUNAX B YCIIOBUSIX UCKITIOYAIOLLMX BEPOSATHOCTb C
VX MEXaHMYeCKMX NOBPEXAEHUI UNKN B OTanInBaemMbIxX
cknagax He 6amKe ogHOro MeTpa OT OTONMUTENbHbIX
nNprbopoB B WTabensix BbICOTOM He 6onee 3 M.
Tabnuua 6
HapyxHbIi apameTp AnvHa 6yxThl, Pa3mep 6yxTbl Pa3smep kopobku,
d, Mmm M B-A-C, Mm MM
16 150 200x400x650 220x670x670
20 100 200x400x660 220x670x670
25 50 220x400x630 220x670x670
32 50 220x400x670 220x670x670

%
KeATIP

FUEKAS NONVMERPHAR'

KOHTYpP.pd

Ha ka)xayio ynakoBKy HAaHOCUTCH 3TUKETKa,
copepxallas cneayoLyio MHGopMaLumio:

HanmeHoBaHue nspenus.

Maccy v paTy ynakoBku.

Mamunuio ynakosLLMKa.

IOpuanyecknini agpec NsrotToBUTeENS.
HavmeHoBaHMe TEXHUYECKUX YCNOBUIA.

WHdopmauuio, npeanvceiBatoLLyto obeperatb

npoayKUuMio OT NPAMBbIX COJIHEYHbIX nyqe|7| N 0CaaKosB.
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KeATIP

3awuTtHaa roppupoBaHHasa Tpyb6a
ana T1pyé KOHTYP G-RAY 16, 20, 25

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

Martepuan: [13H/ nonnaTuneH HU3KOro AaBneHus,
TennoctomnkocTb oo +105°C.

Ta6bnuua 7
ApTukyn :;;.pamﬁ? B:L/I';;:ne(;l:)v,m nﬂ:ﬂ:?ggm, UseTt E;‘;,’I y"aKI: BKa,
aMm b mm MM
80000016200 23 19 16 KpacHbIi 0,065 100
80001016200 23 19 16 CUHUI 0,065 100
80010020100 28 23 20 KpacHbIi 0,095 50
80011020100 28 23 20 CUHUIA 0,095 50
80020025100 35 29 25 KpacHbIi 0,169 50
80021025100 35 29 25 CUHUN 0,169 50
OBJIACTb MPUMEHEHUA ]

CKpbITbII MOHTaX TPYy6ONpoOBOAOB, COrflacHo TpeboBa-
HusiM CHulM, Heobxoammo BecTun B o6cagHoi (rodpu-
poBaHHOW Unu Tennousonupyoweit) Tpybe. laHHoe
npaBuIo 0AMHAKOBO A5l BCEX TUMOB TPy6OonpoBOOB.
fodpa KOHTYP nsrotaBnmBaetcs U3 cneuyanbHOro
nonnmMepa B Buae Tpyoku, ycuneHHon opebpeHmem
D151 yNyYLeHMs 3alLMTHbIX CBOICTB.

Tpy6bl BbINyCKalOTCS KPACHOro 1 CUHEro LBeTa, YTobbl
0603Ha4MTb Nogaowmin 1 obpaTHbIN Tpybonposoa,. Ko-
XYX NoaoxoamT Ans Bcex TMnoB rmbkoro Tpybonposoja
C HapyxHbIMu anametpamu 16, 20, 25 mm. Pasmep
Tpebyemoli rodppbl noadrpaeTcs B COOTBETCTBUN C
npvBeneHHon Tabnuuen.

FodpoTpyba NnpumeHseTcs AN CKPbITOM Npoknaa-
K1 ropusoHTasnbHbix cuctem XBC, 'BC, otonneHus

3awmTHas Tpybka HafleBaeTCsl HEMOCPEeACTBEHHO Ha
Tpy6bl KOHTYP G-RAY npu npoknagke: B 6€TOHHOM
CTSKKE, B MecTax BXO[a/BbIX0Aa B CTAXKY Nona, B
MecTax MacCOBOro CKOMeHus Tpyo, Npy NoaBoaKe
K pacnpenenunteNibHbiM KOJINEKTOPaM, a Takxe B
MecTax NPOXoXaeHWs Tpyboi CTEH, NEPeropoaok 1
MEXKOHTYPHbIX fAedOpMaLMOHHbIX LLIBOB.

e 3awmnTHas rodppoTpybka obeperaet Tpybbl KOHTYP
G-RAY oT MexaHM4eCcKnxX NoBpeXaeHu B npoLecce
MOHTaxa, 3aJIMBKUN CTSXKM U nocnenyoLern oTaAenku, a
Takxke obecneymBaeT 3aLLMTy OT MPOTEYKN.

e [ponoxeHHbI Tpy6oNpoBOA, B TOJILLE MONa B
rocpupoBaHHol Tpybe No3BosiseT KOMNEHCUpoBaTb
nuHenHoe yannHeHne Tpy6 KOHTYP G-RAY BHyTpu

Q

o

@l

KOXYXa, Bbl3BAHHOE TEM/0BbIM PacLUMpPeHreM
Martepuana BcieACTBME Nporpesa.

e [oppoTpyba cos3paeT AONOSIHUTENbHYIO Tennoaddek-
TUBHOCTb CUCTEMbI OTOMSIEHNSA. [1pn CKpbITOM Npoknaake
Tpy6 KOHTYP G-RAY, oneTbix B rodbprpoBaHHbIe TpyObl,
obpasyeTcs BO3ayLUIHbI 3a30p MexXay Tpybamu, KOTopbIi
obecneynBaeT CHUXEHNE TeMMepaTypbl MOBEPXHOCTU
nona.

e Bnaropaps roppoTtpybe nmeeTcsi BO3MOXHOCTb NPOn3-
BECTM 3aMeHy y4acTka Tpybbl B Clly4ae MexaHM4eCcKoro
nospexaeHus 6e3 BckpbITus nona. lMpu 3ameHe Tpy6bl,
NPONoXeHHOW Nofo6HbLIM 06pa3oM, Heo6XoAMMO K OfHOW
13 CTOPOH NMOBPEXAEHHOO yyacTka Tpybbl NpuBa3aTb
«HOBYIO» U MPOTArMBaTh/NpoTanKnBaTb BHYTPb CyLLECT-
BYIOLLLEro KaHana.

TexHnyeckoe pyKkoBOAOCTBO



MPO4YHOCTb rodPbI

[Mpo4yHOCTbL rodpbl onpenensaeTcs 3Ha4YeHNEM KonbLie-
BOW XeCTKOCTU. KonbLeBas XXeCTKOCTb 3TO ogHa 13
OCHOBHbIX MPOYHOCTHBIX XapaKTepUCTUK MOIMMEPHbIX
Tpyb, KOTOpasi paccymTbiBaeTcsa no dopmyne npu 3%
nedopmaummn obpasua.

XapakTepucTvka n MeToamka onpeaeneHns KonbLeBon
XEeCTKOCTU npuHaTa eBponenckmm ctaHgaptom DIN EN
ISO 9969. Yem Bbile 3HaYeHME, TEM NPOYHee Tpyba.
KonbLieBasi xecTKocTb namepsietcsi B kKH/M2.

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

3HauyeHus KOﬂbHEBOﬁ XeCTKOoCTHn

KeATIP

ana Tpyosl KOHTYP:
D16(23 /19)
D20(28/23)
D25(25/29)

cocTaBnsiet
He MeHee
8 kH/Mm?

F, kr.c
80

72

64

56

48

40

32

24

16

KOHTYpP.pd

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

L - ykopoueHue BepTukanbHoro
OviameTpa KoJibLeBoro o6pasua, MM.

OnucaHue rpacdpuka

[pn onpepenequn Harpysku, COOTBETCTBYHOLLEN
3%-Hoi fedopmaLym, HyneBas TouKa Ha
Auarpamme «Harpyska-gedopmaumns» fo/mKHa
HaxX0AUTbCA Ha NEPECEUEHNI KACaTeIbHOA,
NPOBEEHHOI K KPUBOIA B HAYaJIbHOM TOUKE
yuacTka ¢ HanboNbLLMM YrIOM HaK/OHa,

C FOPU30HTA/IbHO OCbiO.
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KeATIP

CoBpemMeHHast
TexXHOoJIOruga coeanHeHus

DUTNHrM NpepHasHayeHbl ons coeamHeHns Tpyo
KOHTYP G-RAY npu MoHTaxe BHYTPUOOMOBbIX CUC-
TEM ropsiyero 1 XoJI04HOro HanopHOro BOAOCHabxe-
HUSI N PaANaTOPHOrO OTOMNIEHUS.

MaTtepuan

CoepuHuTtenbHble pgetann cuctembl KOHTYP G-Ray
N3roTOBJIEHbI U3 CNeuuanbHbIX CMaBoOB aTyHW, YyCTOMN-
YMBbIX K KOppo3uu, mapok JIC59-1, JIC59-2 wnu
CW617N. DUTUHIM yCTOMYMBBI K BbIMbIBAHUIO LMHKA,
4YTO NMO3BOJIAET MCMNOMNb30BaTbh MX B CUCTEMAXxX NMUTbe-
BOrO N XO35INCTBEHHOIO BOAOMNPOBOAA, MOpsiYero Bogo-
CHabXeHusl, OTOMMEHUs, a TakXXe Ha TexHosornyec-
Knx TpybornpoBogax, TPaHCMOPTUPYIOWMX XUAKOCTH,
HearpeccuBHbIX K MaTepuanam Tpy6 n GUTUHIOB.

MOUTUHIM N3roTaBnMBalOTCA METOAOM ropsyei WTaMm-
NOBKW C nocnenyioLLelt TokapHo obpaboTkoit. Pesb-
6bl feTanei: BHyTpeHH:As TpybHaa UMnmHapuyeckas;
Hapy)XHas TpybHas umnuHaopunydeckas no NOCT 6357
Knacca ToyHocTu B.

DUTnHr sBNsieTca yHMBepcanbHbIM U NpeaHa3HayveH
ons Bcex BupoB Tpyd6 KOHTYP G-RAY.

YHuKanbHasi CTpyktypa

Mpwu paspaboTke 1 NPON3BOACTBE NaTyHHbIX PUTUHIOB
cneumanuctbl MK KOHTYP nsysnnu n npyumernnm
Haunyylyio KOHCTpyKumio ans Tpydé KOHTYP G-RAY.
Bnaropaps aTomy, Kaxabi 3f1IeMeHT PUTUHra umeeT
ONTUMUN3MPOBAHHYIO FEOMETPUIO, H4TO
obecrneynBaeT X [ONTOBEYHOCTb N HAAEX-
HOCTb Ha NPOTSXKEHMM BCEro cpoka Ciy>obl.

OCOBEHHOCTU KOHCTPYKLUUN
DUTUHIA KOHTYP:

KoHunyeckunin pnsanH
BXOAa LTyLepa nomo-
raet nerye 3axoguTb
PUTUHrY B TpyOy.

YBenuyeHHoe
ceyeHne duUTMHra n
BHYTPeHHAA dacka Ha
KOHLe cnocobCcTByioT
6ecnpensaTCTBEHHOMY TEYEHUIO MOTOKa BOAbI
BHYTPb (PUTMHra NO CpaBHEHUIO C PUTUHFAMU
LPYron KOHCTPYKLMN.

MnaHeL, BbINONHEH B pa3Mep rvb3bl
LS9 NpefoTBpalleHns ee nepekoca unm
noBpexaeHus GUTUHTa NPU U3NTULLHEM
ycunmu.

CneumanbHbIin npodub 3y6LOB Ha WTyLepe
duUTUHra ykpennsaeT coeanHeHne.

Mpsimown yron y kpas dnaHua B MecTte
vKcaumMm MHCTPYMEHTA NO3BONIAET Nyylle
yAEPXNBaTb (PUTUHI NPU 3aNpeccoBKe,

He flaBasi eMy CMeLaTbCs 1 NepekallmBaTbCs.
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HapBwxHas runb3a ans
nonvmepHown Tpybsl KOHTYP
G-RAY He nogBepraetcs
TemnepaTypHOMY pacLUMPEHUIO
1 He «CrnoJi3aeT» Npy aBapumHbIX
pexviMax B CUCTEME OTOMJIEHNS,
XapaKTepU3YIOLLMXCS CKavkaMu
TemMnepartypbl U faBneHus
TensIOHOCUTENS.

HapsuxHoe KonbLo Mo KpasiM UMeeT dacky 1 MOXeT
MCMONb30BaTbCS C ABYX CTOPOH, UCKJTIoYas Henpa-
BUJbHYIO YCTAHOBKY W, Kak CneficTBMe, 3aCTONopu-
BaHMe Konbla Npu HaTskeHuu. MyburHa dackn
MO3BONSIET HE TOJIbKO MNABHO HAABUFaTb PUTUHT,

HO 1 B KOHLIe COeanHEeHNs pacnpenenTb BblAaBNeH-
Hble ocTaTKy Tpy6bl BHYTPU b3k,

MapkuposBka natyHHbiX putuHroe KOHTYP

(acoHHbIe YacTu AJig MOHTaXa Tpy6 U3 TepMOCTOW-
KOO 1 CLUMTOrO NOAM3TUIIEHA C UCMOSIb30BaHNEM
HaABWXHbIX M'Mb3 UMEIOT MapKMPOBKY C yKasaHUeM
cnepyloLWmMx NapamMeTpos :

— HassaHwve nponssogutens. ToproBas mapka
«KOHTYP» ykazaHa Ha HaABM>XXHOM KOJbLie 1 Kopryce
pVTUHra pnsi rapaHTm KOHTPONSA KavyecTsa.

— Tunopasmepbl GUTKHIa N TMNb3bl yKasaHbl Ha

NX Kopryce (Hapy>Hbli AnameTp Tpybbl + ToNwmMHa
CTeHku). CnenyeT ncnonb3oBaTb GUTUHIU U HanNpec-
COBOYHbIE I'M/b3bl, COOTBETCTBYIOLLME padMepam
npucoenmHaemMblx Tpy6 (AMamMeTp 1 TONLMHA CTEHKN).

Ta6bnuua 8

Toproeast mapka «KOHTYP»

Tunopasmep: HapyXHbii 16 20 25 32

AnameTp 1 TosLMHA
CTEHKW NpUcoep, Tpy6bl (22)  (28) (35 (44)

Hanuuune n pasmep " " ”
pesbbbl 1/2 3/4 1

ANs MOHTaXka NoJIMMepHbIX TPyO6
KOHTYP G-RAY ponyckaeTcs npuMeHaTb GUTUHMN
pasnuyHbIX NpoM3BoANTENEN, NPefHasHaYeHHbIX
OJ151 ToNMMeEpHBbIX TPy € pasamepamMu, ykasaHHbIMU
Bbiwe. Hanbonee nsBecTHble
NPON3BOAMTENMN TAKMUX DUTUHIOB:
Rehau (lepmaHugq),
Prineto (FfepmaHug),
Kan (Monbwa), MVI (Kutan),
BirPex (Poccus) v gp.

TexHnyeckoe pyKkoBOAOCTBO



HOMEHKJIATYPA JIATYHHbIX ®UTUHIOB AJ11 TPYB KOHTYP G-RAY

lMnb3a HaaBUXHaNA

KeATIP

Aprayn  Pasuep & b Bec,  Vnawosa,
. , 06202016010 16 20 20,5 0,016 20
T o 06202020010 20 21 245 0,030 20
3"0" f ( 06202025010 25 26 30 0,038 10
!——"" Db 061601032010 32 32 38 0,084 5
Aprayn  Pasuep, & b Bec Vnawosa,
06201016011  16(2,2)x16(2,2) 44 13 0,037 10
06201020011 20(2,8)x20(2,8) 52 14 0,057 10
M 06201025111  25(3,5)x25(3,5) 61 15 0,060 10
- 061201032010 32(4,4)x32(4,4) 74 16 0,162 2
Myd¢Ta nepexogHas
Apan  Pammep, & b Bec Vnawosa,
06203020111  16(2,2)x20(2,8) 47 19,5 0,039 5
061203025310 16(2,2)x25(3,5) 52 14 0,070 10
06203025210  20(2,8)x25(3,5) 56 14 0,066 5
] 061203032310 25(3,5)x32(4,4) 67 14 0,128 10
MydTa c HapyXXHO pe3bbon
Apayn  Pasmep. & 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
| LjI 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

KOHTYpP.pd
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”’3‘/\ :; *’*’f\x& Pasmep a b Bec YnakoBka
r 9 Aptukyn MM MM MM Kr/m"r wr.
06212016110 16 (2,2) x1/2" 42 27 0,044 10
b 061212016210 16 (2,2) x 3/4" 46 30 0,064 10
; : 06212020110 20(2,8)x1/2" 46 27 0,057 10
| . . 061212020210 20(2,8)x 3/4" 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
Paamep, a, b, Bec, YnakoBkKa,
Aptukyn MM MM MM Kr/wTt wT.
06220016110 16 (2,2)x1/2" a7 22 0,046 10
06220016210 16 (2,2) x 3/4" 48 23 0,063 5
061220020210 20(2,8)x1/2" 51 23 0,060 S
61220020210 20(2,8) x 3/4" 51 23 0,096 5
061220025210 25(3,5)x 3/4" 65 32 0,077 10
MydTa c HaKnaHOM ramkom Noa, eBPpOKOHYC
Pasmep a b Bec YnakoBka
Aptukyn MM ' M.L. M.C. Kr/m:r wT. '
61220016211 16 (2,2) x 3/4" 48 23 0,070 10
YronbHuK CoeAI/IHI/ITeﬂbeIﬁ
a
Pasmep a b, Bec YnakoBka
Aprukyn MM ' MI:/I MM Kr/Lu,'r wT. '
o 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
24 TexHMyeckoe pykoBOACTBO

KeATIP

MydTa c BHyTpeHHen pe3bbon




YronbHUK C Hapy>XHOW pe3bbon
a

KeATIP

YrosibHMUK C BHyTpeHHeu pe3bbon

Paamep, a, b, c, d, Bec, YnakoBka,
ApTukyn MM MM MM MM MM  Kr/wrt WwT.
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)x3/4" 43 23 17 37 0,096 5
61611025310 25(3,5)x1" 0,160 5
Paamep, a, b, c, d, Bec, YnakoBka,
ApTukyn MM MM MM MM MM  Kr/wrt WwT.
Q" -] 06214016110 16(2,2)x1/2” 49 22 17 31 0,072 10
A 61414020110 20(2,8)x1/2”" 55 23 19 31 0,102 10
YrosibHUK c KpenJjeHnem BHYTPeHHAd pe3b6a
Pasmep a b c d Bec YnakoBka
ApTukyn MM ' MI:II MI:II MI:II M.(n Kr/m,'r 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

KOHTYpP.pd
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KeATIP

TpONHUK coe ANHUTENbHbIN

aprayn  Pamep. @ b Bec  Vnawosa,
06201016010 16x16x16 32 33 19 0,063 10
06201020010 20%x20%x20 37 38 22 0,106 10
06201025010 25%25x%25 46 44 25 0,182 10
061401032010 32x32x32 53 51 28 0,272 2

apmmn PRt R D
06203016110 16x20x16 36 40 36 0,092 10
06203020110 20x16x16 35 35 iS5) 0,079 10
06203020210 20%x16x20 38 35 38 0,086 10
06203020310 20%x20x16 33 35 37 0,086 10
-t - 061503020410 20%x25%16 42 44 37 0,086 10
061503020510 20x25x20 42 44 42 0,124 10
= 061503025110 25x16x16 41 40 41 0,100 10
061503025211 25x16x%20 41 40 41 0,120 10
061503025910 25x16%25 41 40 41 0,100 10
061503025310 25%20%16 43 43 38 0,140 10
061503025512 25%20x%20 39 43 41 0,122 10
06203025211 25%20%25 43 43 43 0,100 10
061503025511 25x25x16 41 47 37 0,182 10
061503025810 25%25%20 41 47 47 0,160 10
061503032511 32x16x32 48 42 48 0,210 5
061503032610 32x20x25 48 47 48 0,190 4
061503032710 32x20x32 48 47 48 0,270 4

TexHnyeckoe pyKkoBOAOCTBO



KeATYP

MOHTAX TPYEOMPOBOAHOMN CUCTEMbI KOHTYP G-RAY

AKCUAJIbHAA 3AMNPECCOBKA

Lna moHTaxa nonumepHbix Tpyé KOHTYP G-RAY unc-
noJsib3yeTcs akcuasibHasi 3anpeccoBKa Ha HaABMXXHOMN
rmnb3e, aBnsaoLanca Hanbonee HaaeXHoM 1 apdek-
TUBHOW TEXHUKOW COEANHEHNS HA CErOAHSALHNI OEHb,
3a CYeT OTCYTCTBUS PE3VNHOBBIX YNJIOTHUTENEN.

OcHOBOW coeaUHEHA ABNSETCA NPUHLIMIM OCEBO Han-
pecCcoBKU MMnb3bl Ha NPeaBapuTEeNbHO PaCLUVPEHHbIN
KOHeL, Tpy6bl, HaaeTbIN Ha WTyuep dutnHra. Npun Haa-
BUraHNUN HaNpPeCcCoBOYHOM MNb3bl

NpPoOVCXoAMUT NMIIOTHOE NpuxaTtue

Tpy6bI K WITYLEpY PUTUHTA, ‘3’

obecneuunBatoLlee
‘z

HaaeXXHoe
coegnHeHue.

AkcuranbHas TexHuMka
coeanHeHns TpybonpoBoaoB
G-Ray rapantnpyet 100% repme-
TUYHOCTb CUCTEMbI U MNO3BOJIIET 3aMOHO-
NMYMBaTb COEANHEHUS B CTPOUTESIbHbBIX KOHCT-
pyKumsix. Takne coeanHeHns SBnsioTCs HepasbeM-
HbIMK, He TpebytoT AanbHenwero o6Cny>XnBaHus.

BnusHne yenoseyeckoro akTopa Ha kKa4yecTBo
MOHTaXxa cBefeHo A0 MUHUMYMa. Tpybbl He TpebyeTcsa
KanubposaTtb, CHUMaTb hacKy, YTO NO3BOSIAET NPOU3-
BOAUTb BbICTPbIV U KAYECTBEHHbIN MOHTaX — 6e3
CKIENKM, Nankn Unm cBapku.

N30BPAXEHWNE TEXHOJIOT N 3ATTPECCOBKN:

Mpecc-runb3a u Tpyba nepepg, 3anpeccoBKom

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

Mpw HapsuraHuu
HanpeccoBOYHOM rMb3bl
MPOUCXOAMUT NAOTHOE
npuxaTtue Tpy6bl K
wTyuepy putmHra.

PacwupenHas Tpyba
CTPEMUTCS BEPHYTbLCA B
VNCXOQHOE MONOoXEHNE,
npovicxoput obpatHoe
cxkaTtuve anist 6onee NNOTHOrO
COefMHeHMs1.

KOHTYpP.pd

rEPMETUHMHOCTb COEAVHEHUA

lepMeTnYHOCTb COeaUHEHMA [OCTUraeTcs 3a cyeT
«apdekTa namaTn», KoTopbiM obnagaet maTepuan
Tpy6bl — TepMmocTorikuii nonuatuined PE-RT vnn
PE-Xa. 310T adhdeKkT 3aknoyaeTcs B CTpEMIEHUN
paclmpeHHoN Tpybbl BEPHYTL CBOIO NMepBOHAaYasbHYIo
¢opmy, nponcxogut obpaTHoe cxaTue. [lanee npu
HaZBUraHMM HaNPeCcCcoOBOYHOW MMb3bl MPOUCXOONT
NnaoTHOEe npmxarune Tpybbl K WTyuepy dUTMHra no Bcen
NOBEPXHOCTUN COeAUHEHMS.

B aTom cnyyae dyHKUMIO YNNIOTHUTENS BbINONHAET cama
CTeHka Tpybbl, 4TO ABNSETCHA NPEVMYLLECTBOM NEPES,
N3HaLLMBAOLWMMUCH PE3UHOBLIMW YMTOTHUTESTIbHBIMUN
Konbuamu. A cneuparnbHbii Nnpodusb 3y6L0B B BUAe
KONbLEBUAHbIX HAPE30K Ha WTyuepe GUTUHra ykpennaet
COefHEHVE, «Brpbl3asiCb» B CTEHKM TPy6Obl, NpeaoTBpa-
was nobblie oceBble NepeMeLLeHNs B COeAVHEHUN.

OTcyTCTBME 3ay>XeHUsa anameTpa NPoOXogHOro CeYeHus
duTHHra B MecTe CoeanHEHNS 3HAYNTENBbHO CHUXaeT
ruapaBnunyeckoe conpoTtmenexuve. B pesynesrate —
MWHUMarnbHble NOTEPU AaBNEHUS N MUHUMAJSIbHbIN
YPOBEHb LWyMa ana obecrnedyeHns achekTUBHOCTY
cuctembl. CoegnHEHNEe MOXHO cpasy HarpyxaTb
[aBlieHneM v TemrnepaTypon.

UcknioyeHa owwimbKa npym MoHTaxe. Tak kak
OTYETNINBO BUAEH KOHEYHBbIN pe3ynsTaT 3anpeccoBku
rMb3bl, [OCTATOYHO TOJIbKO AOBECTU KOMbLO A0 draHua
uTHHra. 3aXXMMHOe coeiMHEHNE OCHOBAHO Ha MNOJIHOM
HaABWraHuM HaNpPecCcoBOYHOM rMIb3bl U PUTKHIa Nocne
3aBepLIEHHOro CoeaMHEeHNs C MOMOLLbIO MHCTPYMEHTA.
B TakoM coefMHEHUN NpoLLe pacno3HaTh OTCYTCTBME
3anpeccoBKM, Tak Kak B 3TOM cllyyae npecc-runb3a
cBob60oHO nocaxeHa Ha Tpybe.

YnnotHuTENeM CRy>XuT cama
CTeHKa Tpybbl, MTO3TOMY He HY>HbI
M3HalmBaloLWmMecs pesnHoBble
KonbLa.

WcknioyeHa owmnbka npu MoHTaxe,
Tak Kak OTYET/IMBO BUAEH KOHEYHbIV
pesynbTaT 3anpecCcoBKU MIIb3bl.
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HapexHoe coepuHeHue
CneumanbHo ois cuctem
nnacTukoBoro Tpy6onposoga
CoBpeMeHHbI an3anH

YCTONYMBOCTb K BbICOKOMY
[aBJIEHNIO U KOPPO3UK

3almra OT YyTeYKU XMUAKOCTU
Jlerko MOHTUpyeTCA

MuHumMKn3snpyet
ryapaBnuyeckmne notepu

3ALLUTA OT BHELLHUX
BO3AENCTBUA

Hapy>kHasi cTopoHa hacoHHbIX YacTel JoskHa

6bITb 3alUMLIEHA OT BHELUHMX BO3OENCTBUIA: BNaru

W KMCNnopogaa, CONIEHON UM arpecCuBHON cpefbl

W Opyrux Matepuanos, Bbi3blBalOLLMX KOPPO3MIO.
[ns aToro Heob6xoAMMO co3aaTh ANA HUX 3aLnTy
npw yknaake HeMmoCcpeACcTBEHHO B MUNC, WTYKATYpKY,
CTSKKY 1N 6eTOH.

BapuaHTbI nsongauum coeguHeHus

R T L

-

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

2. 3aKpbiTb MECTO COEOUHEHUS Y4aCTKOM
roppoTpy6hl.

AEMOHTAX COEAUMHEHUA

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

YT106bI pa3obpaTb coeauHeHne Heo6xoanumo:

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

OcTaeTcsa o4UCTUTb PUTUHT OT NacTuKka, Aatb
dUTUHrY ocThITb. Mocne aToro coeguMHeHMe roToBo
K NCMOJIb30BaHUIO, HE TePsisi CBOUX CBOMCTB.

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

B cnyyae ncnonb3oBaHMs NasiHbIX COEANHEHUI Ha
MefHoM Tpybe Heob6X0AMMO CHavasna BbINOHUTb
nasiHoe coegnHeHue. [epen coefMHEHNEM 3/IEMEHTOB
cucTeMbl Tpybonposoaa HeobXxoanMOo J0XAAaTbCS
oxnaxneHust puTuHra.

NMEPEXOA HA TPYBOMNMPOBOADbI
n3 APYrmx MATEPUAJIOB

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

1 apMaTypo cnegyeT UCnosib30BaTh NpUBapHbIe UK
pe3b60Bble Nepexofbl COOTBETCTBYIOLLMX AMAMETPOB.

TexHnyeckoe pyKkoBOAOCTBO



KO3 DPULMEHTDI
MECTHOIO
COMPOTUBJIEHUSA
COEAMHUTENbHbIX
DETANENA

MapeHve paBneHns Npy NpeonosieHnmn
MECTHbIX conpoTueneHuii Z, MNa, MoxeT

6bITb onpepeneHo n3 3aBUCMMOCTU!
V 2
Z=%¢—p
2

roe

Zé‘ — cyMMa KO3 purLMEeHTOB

— CKOPOCTb TEMJIOHOCUTENSA
B TpybonpoBoge, M/C;

— MIOTHOCTb XMOKOCTU NpU
TemnepaType TenioHocuTenNs,

Kr/m3;

MECTHbIX CONPOTUBEHUI

Ha paccynTbiBAEMOM y4acTke
TpybonpoBoaa;

lMaopaBnnyeckne xapakTepucTukm
OTONUTENbHBIX MPUGOPOB:
BEHTWNEN, KNanaHoB, BKoYyas
TepmocTaTuyeckue, NnpeacTaBneHbl
B CMPaBOYHbIX U3AaHUAX DUPM-
M3roToBUTENEN U paspaboTynkos
HOPMAaTMBHOW AOKYMEHTaLMN.

OpU1EeHTMPOBOYHbIE 3HAYEHUS

KO3 PUUNEHTOB MECTHbIX
COMPOTUBIEHN COEAMHUTENBHbIX
petanen cnegyeT yYMTbiBaTb Ha
OCHOBE NpMBeAEHHON Tabnunubl.

KOHTYpP.pd

KeATIP

CxemaTtuuyeckoe 3HauyeHue
Aetanu o
nsobpaxeHue petanem ko3 puumeHTa
OTBOA;:
90 0,3-0,5
45
MydTa 0.5
coeguHuTenbHas !
i35
TporHuk
1,5
1,5
3
Yronok 90° 3
BopoposeTtka 3
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TEXHUKA COEAMHEHUA TPYBONMPOBOAOB KOHTYP G-RAY C MOMOLLbIO

HAABWXHOW r'MJ1b3bl

[nsa npaBUJIbHOIO BbINOJIHEHNA MOHTaXa Heobxo-
ANMO BbINMOJIHNTb clieayoume onepaunn:

noaroToBKA NMPOLLECCA
PA3BAJIbLLOBKU
C NOMOLLBIO CreLManbHbIX HOXHUL, HEOBXOANMO

oTpesatb TpyBy Hy>XXHOW ANWHbI. [N1s MCNoNb30BaHMsA
HOXHML, HAXXMUTE Ha PasBoKUPYIOLLMIA PbIHaXOK.

Mepepn pasBanbLOBKON HaAeTb HA KOHeL, Tpy6bl
NoAXOAALLYIO ANA [AHHOIo TUNnopasmepa HafBUXKHYIO
rMNb3y 1 OTBECTU €€ N3 30HbI paclunMpeHns Tpyobl.

Mpu 3TOM UCKNIOYeHa HenpaBuibHas yCTaHOBKa
rMMb3bl, Tak Kak OHa UMEeeT hacky C ABYX CTOPOH.
Bbl6paTh pacluMpuUTENibHYIO HacaaKy B COOTBETCTBUM
C AMamMeTpoM Tpybbl U HAKPYTUTb ee A0 ynopa Ha
YCTPOMCTBO A5 paclumpeHns. PaclumpuTtenbHble
rofIOBKM UMEIOT Mapk1poBKYy 0603HaYeHUs1 pasmMepa.
MprMeHsinTe TONbKO pacluMpUTENbHbIE FONTOBKM,
npenHasHaveHHble 4S5 AAHHOM CUCTEMBI.

Pacwuputens Tenepb fonxeH 6bITb HACTPOEH Tak,
4TO6bI PYKOSTKA CMbIKANINCh A0 KOHLA pacluMpeHust.
Mepepn TeM, Kak BCTaBUTb PaCLUMPUTESNIbHYIO FOJIOBKY
B Tpyby, ybeouTech B TOM, YTO KOHeL, paclumpsemMon
Tpy6bl 06pesaH nop,

HEMPABWUJIbHO

[1PABUJIbHO

30

yrnom 90.

PaclumnputenbHyto ronosBky HEO6X0AMMO MOMHOCTbIO
BCTaBWUTb BHYTPb [0 ynopa B Kpawn paclumpsiemMon
Tpy6bl 1 B NpoLecce pacluMpeHnst CNeanTb 3a TeM,
4yTO6bI OHA OCTaBanach B 3TOM MOJIOXKEHUN HA BCEM
NPOTSXXEHMM NpoLecca paclunpeHus.

HEMNPABWJIbHO

[1PABWJIbHO

[na BbINONHEHUs paclMpeHns Heo6xoaAMMO MeaJieH-
HO 1 pPAaBHOMEPHO CXaTb MHCTPYMEHT A0 MOJIOBUHbI.
3aTem NoBTOPUTbL pacluMpeHne Tak, YTo6bl NoCTeneH-
HO MOJIHOCTHIO COMKHYJICS paclumMpuTenb, obasartenb-
HO NoBOpaYMBasi MHCTPYMEHT 3—4 pasa Mo ocu.

Mocne HebonblIOro BpemeHun ans ctabunmsaumm
paclmMpeHHOoM Tpybbl BbIHBTE MHCTPYMEHT. TeM camMbiM
KoHeL, Tpy6bl 6yAeT pacluMpeH NOMHOCTbIO — C YNCTOM
1 rMafKow BHYTPEHHE NOBEPXHOCTbIO, YTO JacT
BO3MOXHOCTb MOJIHOCTbIO BCTaBUTb UTUHT BHYTPb
pacLUMpeHHOro KoHLa Tpy6bl.

BCTABKA ®UTUHIA

[Mocne pacwmpeHns cnepyeT cpasy BCTaBUTb LUTyLEP
¢uTuHra B Tpyby Ao nocnepHero 3ybua, Tak kak
pacLumpeHHas Tpyba B MecTe pa3BasibLlOBKWN Cpasy
HayMHaeT ycaxuaTbCs B AuameTpe, obxumas
PUTHHT.

HacaxwuBaTtb GUTUHI 0 ynopa He peKoMeHOyeTcs,
Tak Kak cooTBeTCcTBylowas rnybrnHa obecneynBaeTcs
pacwupeHnem. Cnegute 3a NpSAMbIM NOJIOKEHNEM
¢uTuHra.Mocne Hacapku mexay Tpyboi n 6ypTKom
duTHnHra octaetcs 3asop ot 1 o 3 MM, B 3aBUCU-
MOCTW OT gmMameTpa Tpybbl.

TexHnyeckoe pyKkoBOAOCTBO
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C nomolLLbio Npecc-NHCTPYMEHTA HaABUraeM rfb3y Jo
6ypTuka putmHra. Heobxoonmo cnepguTb 3a TeM, YTOObI
06>XUWMHblE rofIOBKM BblIM YCTAHOBEHBI B DUTUHIE Tak,
4TOGbI 3anpeccoBka nponssoamnack 6e3 nepekoca

1 NO BO3MOXHOCTM 3@ OAUH NPUEM.

MPOLLECC 3AMNMPECCOBKHA

BbibpaTb HacaaKy C MapKUPOBKOM COOTBETCTBYIOLLEN
IvameTpy Tpybbl. Hacapku yaepxuvBaloTcs B
WMHCTPYMEHTE C NOMOLLbIO (PUKCUPYIOLLMX 6ONTOB,
KOTOpble MOTYT 6bITb BbIHYTbI yCUIMeEM pyku 6e3
NPYIMEHeHNs CMeunasbHOro MHCTPYMEHTa.

[ins cospaHnsa coeMHeHns Heo6XxoaMMO NpaBuIbHO Mocne HagBuraHns ocnabuTte MHCTPYMEHT 06paTHbIM
NMOMECTUTb B PacKpbITble HaABMKHbIE TUCKN MEXAY XO[O0M pblyara, BbITalmTb 3anpecCoBOYHbIE HacaaKun —
npecc-ronoskamMu NoAroToBlieHHoe My(pToBOE npoLecc 3anpeccoBKN HA 3TOM 3aKOHYEH.
coefvHeHue (Tpyby BMecTe C Npecc-KOMbLOM U

3asop, ocTaBWNINCS NOCe 3aKPbITUS 06XXNUMHbIX FOJTIOBOK
Mexay GUTUHIOM 1 Npecc-BTYNIKOW (NpubnusntensHo 0,5
MM), SIBASIETCS XapakTEPHbIM 1 HECYLLECTBEHHbIM.

dUTUHIOM).

HEMNPABWJIbHO

[1IPABUJIbHO

foToBOE
coeauHeHue

\ v

KOHTYp.pd 31
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MHCTPYMEHT OJ19 MOHTAXXKA HAABWXXHbIX (AKCUAJIbHbIX) PUTUHIOB

MpeumywiecrtBa
ﬂ,OCTyI‘IHbIe MoAeN N NHCTPYMEHTa

Heo6xoayMblii HA60p MHCTPYMEHTA B OHOM
yemopaHe

He TpebyeT anekTpuyecTsa Ans paboTbl

3anpeccoBbiBaeT PUTUHIU MOHOro
NpOV3BOAUTENSA [AHHOIO TUNa

BbICTpbIh MOHTaX
HapexXHbi 1 JoNroBeYHbIn

MOHTaXHbI UHCTPYMEHT NpefHasHa4YeH aJisi MoHTaxa
coenuvHeHN NoNNMEPHbIX TPy C MOMOLLLIO (DUTUHIOB U
HaABVXXHbIX FIb3. VIHCTPYMEHT No3BOJISIET MOHTUPOBATb
COoeaVHeHUs C AMaMeTpoM oT 16 1o 32 mm.

KoMnaKTHbIlA padaMep 1 BEC MHCTPYMEHTa NO3BONSAIOT
NPON3BOAUTL MOHTAX B Y3KMX HULIAX M TPYAHOOOCTYM-
HbIX MecTax. TakMM MHCTPYMEHTOM MOXHO MOHTUPOBAaTb
npwn oTpuLaTesNbHbIX TEMMNepaTypax Ha oobekTax 6e3
anekTpudurkaunn. PasnnyHble KOMMNIEKTbl MHCTPYMEHTA
no3BosstoT nogobpaTb oNTUMalnbHbI Habop ans
NCMob30BaHNS B KAXA0M KOHKPETHOM Chyyae.
HapeXHbIi 1 NpocTon B aKCnyaTtaumm NUHCTPYMEHT
BbIMOJIHEH U3 NErKoro, BbICOKOMNPOYHOro MeTanna, a

€ro KOHCTPYKLMSA NO3BONAET BbINOMHUTL COEANHEHNE
6bICTPO 1 6€3 0COBbIX YCUNNIA.

[MocTaBnsieTcs UHCTPYMEHT B TPAHCMOPTUPOBOYHOM
yemogaHuuke. [1na MoHTaxka TpybonpoBOAHbIX CUCTEM
KOHTYP G-RAY komMnaHus npepnaraet KOMMIEKTbl
PY4YHOro MexaHM4yeCcKoro 1 MexaHuKo-ruapaBanyeckoro
WHCTPYMEeHTa.

MEXAHUYECKWA 3ANPECCOBOYHbIN
MHCTPYMEHT

32

Pyy4HoI 3anpeccoBLUUK C MeEXaHUYECKUM
NMPUBOAOM CO CMEHHbIMU Hacaakamm 16-32 mm

O6napaet HebONbWNM Pa3MepPOM U YCKOPEHHBIM XO40M
pyyku. MpocTas KOHCTPYKLMSA C NOBbILEHHbLIM 3arnacom
MPOYHOCTM HE NPUXOTNNBA B YCIIOBUSIX CTPOMMIOLWAAKM.
Bnaropaps oco60oi KOHCTPYKLUMW ABYXCTOPOHHUX Npecc-
rybok cokpallaeTcsi Bpemsi yCTaHOBKN He06X0AMMOro
pasmMepa, NyTeM nepeBopaymBaHus.

Hanpumep: ogHa Hacagka 16-20Mm nnmn 25-32mMm nos-
BoNnsieT 6bICTPO, C MaKCMMarbHbIM yA06CTBOM OCYLLECT-

BNATb MOHTaX CUCTEM paanaToOpHOro oTonneHna n cuc-
TeM BoJoCHabXeHUs Ha y4aCTKe BbICOTHOIO CTpouTesb-
CTBa 1UJn 3aropogHoro goma.

PYYHOWU PACLUUPUTENb

PyyHoW aKkcnaHpep (paclmnpuTtesb) CO CMeH-
HbIMU Hacapkamu 16-32 MM nossonser npous-
BOAUTb pa3BasibLOBKY Tpy6bl B OAMH NPUEeM ¢ MUHN-
MaJibHbIM yCUnnem. 5naro,u,apﬂ lwecTmcerMeHTHbIM
paclmpuUTenbHbIM Hacaakam pasBarbLoBKa Tpyobl
NpOV3BOAUTCS PABHOMEPHO.

rMAaPABJIMMECKUA 3ANMPECCOBOYHbIN
MHCTPYMEHT
Ob6ecneymBaeT 6bICTpoe M nerkoe npucoeanHeHume c

MOMOLLbIO MMAPABINYECKON CUJTbl. 3anpeccoBka Tpy6bl
1 perynMpoBaHue Npecc-Hacafok NpoOVICXOQUT fierye.

TexHnyeckoe pyKkoBOACTBO
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ACCOPTUMEHT MHCTPYMEHTA AJ1A MOHTAXA TPYB KOHTYP G-RAY

KomnnekT py4yHon «lMpecc-knewm»

Ang MmoHTaxa

Bec, YnakoBka,
ApTtukyn Komnnekrauusa Tpyo6 AVI;II\\,IIIeTPOM, Kr/LUT. T
MHCTpyMeEHT,
npecc-Hacanku, 16 20
068105116321  PactMpuTeNs, T 5,4 1
pacwmpuTesnbHble 25, 32
Hacaaku, HOXHULbI,
yemMogaH
KomnnekT ruppaBnunyeckui «lMpecc-tuckn»
ApTukyn Komnnekrauus Tpeg;r:;zggm e i
MM ' Kr/wr. T
MHCTpymeHT,
npecc-Hacanku, G910
068207016321  PaclvpuTess, T 8,7 1
pacLmpuTenibHble 25,32
Hacazku, HOXHULbI,
yemopaH
Hacapnkun pacwuupuTend angd pr6
ApTUKyn Komnnekrauus T ng:,:ln:n:zygm Bec, Ynaxoeka,
PTUKY. Py M pom, Kr/wr. wT
068303016001 16 0,180
068303020001  pacumputensHast 20 0,189 1
068303025001  Hacajaka 25 0,182
068303032001 32 0,260

KOHTYpP.pd
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CXEMbI OTOIJIEHUA

CucTeMbl, MpYMeEHsieMble B 3[aHUSIX NMOBbILLIEHHON 3TaXx-
HOCTU, MOXHO pa3fenuTb Ha BepTUKasbHble (CTOSKO-
Bbl€) Y FOPU30HTasIbHbIE (MOKBAPTMpPHAas, No3aTaxHas
pasBogka).

BepTtukanbHylo (CTOSIKOBYIO) pa3BoOAKY, Kak
npaBuo, NPUMEHSIOT B 30aHMUSX C €ANHbIM YH4ETOM
TennonoTpebneHns (ToNbKo 4OMOBOW yyeT). B Takom
cnyyae HeT yyeTa hakTnyeckoro notpebneHus Tenno-
BOI 3HEPruun, XnsbLibl ONIa4YMBalOT CHETA HE3ABUCMMO
OT MNOMNb30BaHMWsl OTOMNEHEM MO eaNHOMY DUKCUPO-
BaHHOMY Tapudy. M3bexaTtb aToro nomor 6bl NoKBap-
TUPHbIA y4eT NoTpebneHHOoro Tenna, Ho 13-3a CJIoX-
HOCTEW yyeTa B CTOSKOBbIX CXeMax OTOMJIeHUS OH

He NpuMeHsieTcs.

CerofHs B MHOrO3TaXXHOM XMUJTULHOM CTPOUTENBCTBE
Ha CMEHY UM NPUXOAAT CUCTEMbI TPYOONPOBOAOB C
ropn3oHTanbHON NOKBapTMPHOWM pa3BoaKor. YooBneT-
BOpSsilOLLME B MOJSTHOM Mepe TpeboBaHUsIM aHepreTun-
yeckor NonnTnkm aHeprocbepexenns PO.

MepepanbHbIi 3akoH oT 23.11.2009 N 261-dD3

(pen. ot 04.10.2014) «O6 aHeprocbepexxeHnum n o
NOBbILEHUN 3HepreTnyeckomn apeKTUBHOCTU U O
BHECEHNN USMEHEHUI B OTAENbHbIE 3aKOHOAATESNbHbIE
akTbl Poccuiickon epepaumm» ctatbs 11.

MokBapTUpHbIE CUCTEMbI OTOMJIEHUS — 3TO
CUCTEeMbI, KOTOpble NO3BOMAIOT yNpaBnaTb TeNocHab-
XEHNEM OTAENbHO B3SATOW KBAPTUPbI 6€3 N3MeHeHUs
TEMNM0BOro pexmnMa CoCeAHMNX NOMELLEHUN N YYNTbIBATb
TennonoTpebrieHne OTAENbHO B3ATOMN ceMbU. Takme
CUCTEMbl CMOHTMPOBaHbI, HANPUMEP, B YXe CAAHHbIX
B 9KCM/TyaTaLmio XUNbIX 30aHUSX, KaK BbICOTHbIX, TaK 1
MarnoaTaxHbIX, Kak MyHULMUNASbHbIX, TaK U «3JIUTHOI0»
Knacca. B »xunbix 3gaHnsax, NoMMMO CUCTEM OoTonNe-
HUS, MOXET 6bITb peann3oBaHa 1 cuctema BogocHab-
XXEHUS C pa3BOAKON CTOSIKOB BHE KBapTUp.

Mo cpaBHEHUIO C cUCTEMaMM OTOMJIEHUS C BEPTUKAb-
HbIMUW CTOSIKAMM, FOPU30OHTaJIbHbIe ABYXTPYOHble
NoKBapTUPHbIE CUCTEeMbl OTOMJIEHUSA C pa3-
BOAKOW B NOJIy 061a4atoT LENbIM PALOM Npenmy-
LLLECTB, MaBHbIM 06pa30oM C TOUKWN 3peHUs CyXObl
3KCMyaTaumm 1 BRaaenbLeB KBapTup.

MokBapTrpHas cuctema no3sonsieT cnyxobe akcnnya-
TaLuMm OTKJIOYMTb TOJSIbKO OJHY KBApTUPY, Hanpumep,
B C/lyyae aBapuu Unmn npu Heob6xoaMMoCTN PEMOHTA,
VN 3aMeHbl OTONUTENbHbIX NPUBopoB. Cuctemy
OTONMEHNS OTAENBHO B3ATON KBAPTUPbl MOXHO NIErKo
OTperynMpoBaTtb HE3aBMCMMO OT APYrnX KBapTup.
HesaBucnMocCTb pasBogku OT Apyrix KBapTUp npen-
nonaraeTt BO3MOXHOCTb MHOVBUAYANIbHOIO NPOEKTU-
pOBaHWsi OTOMNEHUS KaX A0l KBapTUpbl B 3aBUCUMOCTU
OT noxenaHusa Bnagensua. Takas cuctemMa oTonneHuns
npu Heo6Xo0AMMOCTU MOXET 6bITb Nerko o6opynoBaHa
NOKBaPTUPHbBIMUN TEMIOCYETYMKAMMN, YTO NO3BOSNIAET
nepenTn Ha onnaTy akTnyeckn NnoTpebneHHon Ten-
JIOBOW 3HEpruu.

MpuMeHeHe ropu3oHTanbHbIX MOKBaAPTUPHbBIX CUCTEM
OTOMNJIEHNS NPUBOAUT K YMEHBLUEHUIO NPOTHXEHHOCTH
MarucTparsbHbiX TPY6 (B CpaBHEHUN C BEPTUKANbHBIMU
CXemMamm), K CHUXEHUIO MoTepb
TENNOTbl B HEO60Orpe-BaeMbIxX
NMOMELLEHUSAX, FAE MPOSIOXEHbI
TPYy6ONpoOBOAbI, K YNPOLLEHNIO
MO3TaXXHOro U MOCEKLMOHHOrO BBOAA
3paHust B akcnnyataumio. Cpok cnyx6bl
NMOKBapPTUPHON CUCTEMbI OTOMNEHUS
NMpYMepHO B iBa pasa Bbllle 3a cYeT
NpUMeHeHUsi Tpy6 N3 TEPMOCTOMKMX
NoNMMEepHbIX MaTepranos,

Taknm 06pasom, UCMosb30BaHNe
[aHHOIN CXeMbl 9KOHOMUYECKN
LenecoobpasHee.

Y3en noaknoyeHud
KBapTUPHbIX OTBETBJIEHUN
K CTO9KaM oTonsieHuna

TexHnyeckoe pyKkoBOAOCTBO



CNOCOBbl FTOPU30OHTAJIbHOW
PA3BOAKU TPYB NO NOMELLEHUIO

FopusoHTanbHaa cxema npegnonaraeT Hannyne
O[HOrO [NaBHOMO CTOsAKa N NMO3TaXHbIX FTOPU3OHTaSTb-
HbIX OTBETBNEHUI B OOHOTPYOHOM UKW ABYXTPYOHOM
MCMoNHeHUN, GbiBaeT NnepuMeTpasnbHas Uam yye-
Bas. Obe oHM paboTaloT 0O4EHb XOPOLLO, HO BCE Xe
ncnonb3oBaHve NocnegHen npeanoyYTuTeNnbHee,
ocobeHHo Ana kBapTup 6onbLion nnowaan. Paccmot-
pUM 0COHBEHHOCTU MPUMEHEHNS CXEM MOAKITIOYEHNS.

BapuaHTbl ycTaHOBKU

MepumeTpanbHasa (TPOMHUKOBaA) cxema

MepumeTpanbHas Uin TPOMHUKOBas pa3BogKa
XapakTepuayeTcs NoaTanHbIM ABUXXEHMEM MO BCEM
paguaTopam OTOMJEHUNs B Npefenax nepumerpa
aTaxxa unu kBapTupbl. MoaksoyYeHre ocylecTeiseTcs
K LLeHTpanbHOMY CTOsIKY OTornsieHus. TporH1KoBas
pasBofka 6onee npuBblYHasa 1 TpebyeT MeHbLUEero
MeTpaxa Tpy6, HO MPU 3TOM COeAMHEHUI U DUTUHIOB
noTtpebyetcs Gonblue. B cnyyae peMoHTa oTAeNIbHoro
oTOMMUTENIbHOro Npréopa Heo6Xo0ANMO OTKIIIYEHNE
BCEro nepvmeTpa.

JIOCTOMHCTBOM TaKo CUCTEMbI ABASIETCS 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.

CoefHEHN N GUTUHTOB TPebyeTCA MeHbLLE.
NHavBnpayanbHbIl KnanaH noaKItoYeHNs.

HepocTtaTkun

TpebyeTt ycTaHOBKM KOJIEKTOPA.

Haunbonblasa npoTsxeHHOCTb TpybonpoBosa.

JlyueBas (KonnekropHas) pasBofKa CMCTeMbl OTOM-
NeHns npegnonaraeT napasnnesibHoe NoaKioyeHne
OTONUTENBHbIX MPMBOPOB K pacnpenennTenbHOMY KoJl-
nektopy. OT KaXaoro ero ysna K pagnatopy oTaenbHO
MayT aBe Tpybbl: nogatowas n obpaTtHasn. Cam Konnek-
TOp SAIBASIETCA KPyNHOrabapuTHOM TEXHNUKOM, NO3TOMY
B 6OJIbLUIMHCTBE CNyYyaeB ero npearnoymnTaioT pasme-
LaTb B cneyyanbHoM LWwKady.

Mpwn KONNEKTOPHOM pa3BoaKe NCMOb3YTCS TPyObl
MeHbLUero guamMeTpa, pacxop Tpyb yBenuymsaeTcs, HO
BCE COeAUHEHNS OCTAlOTCH JOCTYMHbI, MO3TOMY PEMOHT
W 3aMeHy MOXHO NpoBeCTM HaMHoro bbicTpee. Kax-
Dbl OTAENBHO B3ATIN «/Ty4» CUCTEMbI JIEFKO OTKJII04a-
eTca 6e3 yuwepba Ana octanbHbIX MPUGOPOB.




KeATIP

CUCTEMA PAOUATOPHOIO OTOIJIEHUA

Tpy6bbl KOHTYP G-RAY vaoeanbHO NOAXOAAT AJjist MOAKIIO-
YeHUsi paanaTopoB U APYrnX 3NIEMEHTOB CUCTEMbI OTONM-
neHus. B 3aBUCMMOCTI OT MPUHATON CXeMbl pa3BOAKN

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

AccopTumeHT TpybonposogHomn cuctemol KOHTYP
G-RAY nossonset 6bICTPO 1 SKOHOMWUYHO OCYLLECTBUTb
noakJtoyeHre K paguatopam.

NnoAKJIIOYEHUE PAAUATOPOB
r- NnT-O6PA3HbIMU TPYBKAMU

B accoptumenTe nspenunn «KOHTYP» npepnaratotca
MOHTaXXHbl€ TPOMHUK U YrONbHUK C XXeCTKOI TpybKoi ns
HUKENMPOBaHHOWN Meau, KOTOopble MO3BOMAIOT OCYLLECT-
BUTb HaAEXHOe noaknioyeHne pagmartopa. NsorHytasn
dopma no3BonseT BbIMOMHUTbL NOAKIOYEHVEe N3 naparn-
NenbHO nayLmx nogatoluero Tpybonposoaa n Tpybo-
npoBoa peuvpKynaumm.

MprcoenuHeHne 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 NnpnbopHoO
15-3/4

Y3en H-o6pas3Hbivi
ANS noAaKioYeHUsa pagmaropa

Jns ropnsoHTanbHbIX pa3BoAoK NpeanoyTuTensHee
NPUMEHSITb PaANaTopbl C HYXXHUM NOOKTIOYEHNEM.
Kak npaBuno, Takme pagnatopbl MMeloT BCTPOEHHbIN
TepMocTaTMyYeckunii knanaH. A nogkoyeHue K Tpybam
npousBoauTcs Yepes H-o6pa3Hblvi 3anopHbIl y3en ¢
HWXKHUM NOJKIIIOYEHNEM C MEXOCEBbLIM PACcCTOAHMEM
50MM. Pe3bba naTpybKkoB Ansa npycoeguHeHus Tpyo —
HapyxXHas 3/4" nop, GUTUHT CTaHAapTa «€@BPOKOHYC».
Y3nbl, Kak npaBunio, NOAKoYalTCA K naTpybkam pa-
Jmartopa c NoMOLLbio HaKnaHowm ravku 3/4”. Ecnun Ha
natpybkax pagnatopa BHyTPEeHHSA pe3bba, Heobxo-
O1M HUnnenb nepexopgHor 1/2"-3/4" eBpoKoOHyC.

C NOMOLLbIO LWAPOBbIX KPAHOB B KOHCTPYKLMK y3na
BO3MOXHO OTKJIIO4aTb OTAESIbHbIE OTOMUTENbHbIE
npubopsbl B paboyeit cuctemMe Ans OeMoHTaxa unum
TexHuYeckoro o6cyxrBaHus. Takow ysen nossonseT
onpeccoBaTh CUCTEMY Ha CTaauM MOHTaxa 6e3
YCTaHOBKW PafnaTopoB.

Hunnenb nepexonHoin
1/2" — 3/4" EBPOKOHYC

Y3en HnxHero
noAKJIloYeHUs paauaropa,
H-o6pa3Hbiii npamoi 3/4
EBpokoHyC

TexHnyeckoe pyKkoBOAOCTBO



MOHTAX TPYEOMNPOBOAHOW CUCTEMbI KOHTYP G-RAY KeATYP

NOCJIEAOBATEJIbHOCTb NOAKJTIOHEHUA OTONMUTEJIbHbIX MPUBOPOB

(1) Npukpenutb papunaTop (2) MpuBUHTUTDb y3es HWXKHero (3) OTMeTUTb HYXXHYIO OJINHY
K CTeHe noaksoYeHusa pagmaropa Tpy6Ku Ang npu-coeguHeHns
paaunartopa

(4) OTpe3satb (5) C nomoLupbio pe3b60Bo- (6) MopBecTn TPYy60-NpoOBOA
C nomoLublo Tpy6opesa ro coeguHeHUs1 eBPOKO- HeobxoanMo ANVHbI, 3aTeM
Hyc 15-3/4 npucoeanHnTb pacLmMpuUTb KOHeL, TPyObl

TPYO6KY K Y31y NOAKIIOYEHUS

(7) PacluMpeHHbI KoHew, (8) Mpu yctpormctee T (9) Pesynbrar
TpyObl HAAETb Ha WTYLep n Mr-o6pasHbix coeguHe-HUM

TPYOKN N HAABUHYTb NNJIb3Y npoussecTu ux puk-cawmio

(cm cTp. 15-16) )XeCTKOM ornopow

KOHTYp.p®
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KeATIP

NoAKJTIOMEHUE PAAUATOPA
TPYBAMU KOHTYP G-RAY

MepeuncneHHble Bbile BapMaHTbl MOAKIIOYEHNS
NprBOpPOB OTOMNEHNS BbINOJIHEHBI C MPUMEHEHNEM
y351a HUXXHEro NoaKIioYeHNs 1 XPOMUPOBaHHbIX
Tpy6oK. [ns yaeleBneHns cMcTeMbl NOAKIIOYEHUSA
pagnaTopoB BO3MOXHO NPpUCOeANHEHNE HaNPSMYIO
Tpy6amu KOHTYP G-RAY, nayLummmn HenocpeacTBeEHHO
13 6ETOHHOW CTAXKM.

[ns nopgknioyeHns TpybonpoBona Heobxoanmo
MCNob30BaTh pe3bb03aXXMMHOE COeANHEHNE
cTaHpapTa eBpoKoHyc. JInbo 3amMeHnTb Ha aBa
pPas3beMHbIX COEANHEHUS C HAKMOHOW raikomn. 1o
OOMH 13 Hanbonee aAKOHOMUYHbIX cnocob6oB 06BA3KN
pagmartopa.

CoenuMHUTENbHbIN
€BPOKOHYC ONe TPyObl
KOHTYP G-RAY

Pa3sbéMHoOe coegnHeHne
C HaKUOHOW ramkomn

BbicoTa nogkntoyeHns npyu Takom cnocobe
He pomkHa npesbiwatb 200 MM OT nona ao
npubopa.

YT106bI NPefoTBpaTUTh BOSHNUKHOBEHWE
«TOJIYKOB» — CTOPOHHIOIO MEXaHMYECKYIO
HarpysKky Ha y3en Nnoak/toyeHns oTonm-
TenbHOro npnéopa — HeO6X0AMMO KOMIMEH-
CYpOBaTb JIMHENHOE yaMHEHNE Tpy6bl,

3a CYeT UCKPUBJIEHUSI ee BHYTPY rodpbl.

[nsa aToro Heo6X0AMMO 3aKpenuTb
TpYy6OMNpPOBOL, XECTKON ONOpOoVi B MeCTe
BbIXOAA K OTOMUTENIbHOMY Mpuéopy.

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

Takvm o6pas3om NpepoTBpaLlalnTCs
noBpexaeHus Tpy6, Hanprumep, BO BpeMS
y60pKM NbIIECOCOM.

rMMAPABJINMECKOE
UCMNbITAHUE CUCTEMDI

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

o pe3synbratam aTOM NPOBEPKM COCTaBNSAETCH «AKT
NpoBepKu» N «AKT CAa4YN CUCTEMBI B 3KCMJIyaTaLmIo».

[epMeTnYHOCTb coeamMHeHUI fomkHa 6biTb MpoBepeHa
nepep, 3annBkoi Tpybbl B GETOHHYIO CTSXKKY.

Tpy6bl o1t OTONNIEHUNA A0NXHbI O6bITb NMPOBEPEHbI
[aBneHneMm, npesblilwamwmm paboyee gaBneHme
cuctemsbl B 1,5 pasa.

McnblTaHne cnucTeMbl OTOMEHNS AOMKHO
NPOM3BOAUTLCS NPU NOJIOXKUTENBHOM TEMMepaType
Hapy>HOro Bo3ayxa v Temneparype BoAbl B
nopatolem Tpybonposoae cuctemMsl, pasHon 50-60°C.
CMOHTMpOBaHHas crcTema AoJikHa 3anosiHATbCA
BOLOM MeJIEHHO NPW OTKPbITbIX BO34YXOCMYCKHbIX
YCTpOWCTBax, 4To6bl BCE BO3AYLLUHbIE NPOOKM

6binun yoanetsl. MNpu atom Bce Tpy6onpoBoApl
oTonUTENbHbIE MPUBOPLI AOMKHbI MPOrpeBaTbCs
paBHOMEPHO.

TecT paBneHneM OOMKeH NPoAOIKaTbCA He MeHee 24
yacos. MageHne faBneHns He JOMKHO npesbiwatb 0,2
6ap, a cucTemMa [oJi)KHa OCTaBaTbCs repMeTUYHOMN.

TexHnyeckoe pyKkoBOAOCTBO



KeATIP

HOMEHKJIATYPA CUCTEM PAOAUATOPHOIO OTONJIEHUA
Tpy6ka npubopHaa N-obpasHasa u T-o6pas3Has ana PE-RT

[ns nopknioyeHns otonutensHoro npubopa 13 nona ans 1py6 otonneHns KOHTYP
G-RAY. MaTepunan: natyHb/Mefb HUKeNMpoBaHHas

AnvHa npamoro Bec YnakoBka
Apruxyn nneya, Mm Kr/lu';'. wT. ' Tunopasmep
061690016110 250 0,157 1 D16 (2,2) - 15
061690020210 300 0,168 1 D20 (2,8) - 15
A AnvHa npsMmoro Bec, VYnakoBka,
pTUKYN Tunopasmep
nneya, Mm Kr/wr. wT.
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 HKHero noaxsloYeHns paguaropa, H-obpasHbivi npamon
n l-o6pasHbiit yrnoeow 3/4 EBPOKOHyC

H-o6pasHbit 1 L-o6pasHbiii NpsiMol 3anopHbIl y3en npegHa3HayeH A8 NoaKoYeH1s
K oTOnuUTENb-HOMY MpMB0oPYy (pagauaTtopy) C HYXXKHUM MOAKITIOYEHNEM.

Matepuan: natyHb. Paboyas cpena: xonogHas/ropsyas soga ot 0°C o +120°C.
YcnosHoe pgaBnexune (PN) -1,6 Mla.

MexoceBoe Bec, YnakoBka,
ApTukyn MpucoeanHeHnue
paccTtosiHMe, MM  Kr/LWiT. wT.
Mpsmoii: 061604001310 50 0,265 1 34 -3
BPOKOHYC
Yrnosoi: 061604001311 50 0,342 1 34 -3
BPOKOHYC
CoepMHUTEsIbHbIV €BPOKOHYC Ans Tpyoku npubopHon 15-3/4
ApTukyn Bec, kr/wr. YnakoBka, wrT. Tunopasmep
061606001110 0,036 1 D15 x G % EBpokoHyc
KoHLu0BKa eBpOKOHYC C HAKUAHON rankon
0 ApTukyn Bec, YRgheRie Tunopasmep
Kr/wT. wT.
) @ 061091016110 0,055 1 16x2,2 - G3/4 EBPOKOHYC
@ 061091020110 0,067 1 20x2,8 — G3/4 EBpOKOHYC

KOHTYp.pd 39
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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 TPebBoBaHUAMU 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, kKacaloLuecs NoMeEpPHO TPyObl.

CucTtema Tpyb6onposoga KOHTYP G-RAY 13 cononvumMepoB 3TUIEHa NOBbILLEHHON TEPMOCTOMKOCTH
2-ro TMNa npoiusa rocyfapcTBeHHYI0 permcTpaumio U CoOoTBETCTBYeT 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 NoaTBepPXAeHOo CBUAETENbCTBOM O rocyAapCTBEHHOM

perncrpauuu.

MPOKJIAOKA TPYBOMNMPOBOAOB
BOAOCHABXEHUA

[pynna caHUTapHO-TEXHUYECKMX MpMBopPOB

MOXeT NOAKIIoYaTbCA K pacnpenenntenbHbiM
TpybonpoBoaam pasnmyHbiMu cnocobamm.
MNMocneposartenbHoe Noaxto4eHne Npubopos Yepes
TPOVHWKW NOCTEMNEHHO BbITECHAETCSA MPYMEHEeHNeM
KOJNEeKTOPOB, MO3BONSAOLWMX BbINOMHNTL BCE
nprcoenvHeHns LenbiMmn oTpeskamm rmbkom

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

Mpoknapnka Tpy6onpoBoaHbix ceten KOHTYP

G-RAY pomxHa nponsBoanUTbLCS B COOTBETCTBUU C
06LLEeNPUHATBEIMU TEXHOJIOTMYECKMMIN NpaBuiaMu.
TpybonpoBofHas ceTb He AOKHA YXYALAaTh Ka4ecTBO
NUTbEBOW BoAbl. [Ina npenynpexxaeHns BO3MOXHOro
pa3MHoXeH1s 6011e3HeTBOPHbIX MUKPOOPraHn3MoB,
HeobxoanMOo BbIbMpaTbh MecTa NpoKnaaku 1
N3019uMio TakuM o6pasom, 4Tobbl NTbeBas

BOLa He HarpeBanacb. BnaronpusitHas cpepa ans
pasmHoXeHusa 6akTepuii B Tpybax co3paeTcs npu
Temnepartype ot 25 go 55°C.

MoaTomy Onsi coxpaHeHUsl BbICOKOro KayecTsa

BOJbl HEOBXOAMMO CTPEMUTLCS K TOMY, YTODObI ee
TemMrnepaTypa B CUCTEME XOJIOAHOIo BOAOCHABXEeHUs
HUM B Kakom To4ke He npeBbiwana 25°C, a B cucteme
ropsiyero BOAOCHa6GXeHNs U LIMPKYNALMOHHBLIX
TpybonpoBogax He onyckanacb Huxke 55 °C.

NnoAKJTIIOMEHUE CMECUTENA

MopknioyeHne cMecuTensa pekoMeHayeTcs
NpoV3BOAUTb MPY MOMOLLM HACTEHHbIX YrOJIbHNKOB
(BO@OPO3ETKU C KpENSIEHNEM).

BopnoposeTka
C KpenneHnem

MpumeHeHne NoNNPonNuIeHOBOro
aTaxHoro kosetkopa ansa XBC, 'BC
«KOHTYP» D63-1/2 HP*2

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

Hy>XHOe Konn4ecTBO BbIXOAOB MOJly4aeTcsi METOO0OM
cBapku mexay cobon, Bxop, — NN Hapy>XHbIA,

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

Hh Hi Hi Hi H Hi

B c6ope: MydTa npexogHas G-RAY D16-PP-R D20
KOHTYP, PP-R BypT Tpy6HbI D20 KOHTYP, Bopo-
cyeTuuk, PP-R KpaH c pe3bboii BP D20-1/2 KOHTYP,
PP-R Konnektop koM6uHnpoBaHHbIn HP D63-1/2*2
KOHTYP.

MydTa nepexonHasa D16-PP-R D20

MpepHa3sHayeHa pns NoaKItoYeHns rmbkux Tpye
K konnektopy n3 PP-R.

Mossonser

Jlerko nepenTn ¢
nonvnponuieHa
Ha rnbkui Tpy6o-
nposog 13 PE-Xa/
PE-RT n Hao6oporT,
cokpalaeT
MOHTaXHYI0 OJIVHY
N BPEMSI MOHTaxa.

TexHnyeckoe pyKkoBOACTBO



HOMEHKJIATYPA CUCTEM BOAOCHABXXEHUA

MydTa nepexopgHaa G-RAY — PP-R

KeATIP

ApTukyn Tunopasmep Ynakoska, LT.
061620016100 16/20 10
061620020100 20/20 10

Konnektop koMm6uHnpoBaHHbii HP

&
% ApTukyn

KonunyecTtBo BbIXO[0B

63x1/2*2

KonunuecTtBo BbIXxO[0B

011613063100
\ -
Konnekrtop aTaXxHbin
ApTukyn
011613063600

63x20*2

\ &

®dukcaTtop nosopoTa Tpy6hl (6aumak) D16-20 ana G-RAY PE-RT/PE-Xa

ApTukyn

Pasmep, mm

061620016210

16-20

KOHTYpP.pd

(MukcaTop NOBOpOTa — 3TO MHXEHEepHas AeTasb, NpefHa3HavyeHHas
LNa HapexHoro kpennenns 16-20 Tpy6bl B ciyyae ee NoaBeAeHUs MOL,
90 rpafycoB K pasfiMyHbIM CaHTEXHMYECKUM Npubopam (paanatop
OTOMMIEHNS, KOHBEKTOP, KOJIIEKTOPHbIN SLNK).

MukcaTtop HapéxHo 3awmwaet Tpyby, Kak OT N3NIOMOB U nepernbos,
Tak 1 OT BHELUHUX NOBpeXAeHU. He koppoaupyeT, He MMeeT OCTpbIX
KPOMOK 1 BbICTYMOB, YMEHbLUAET LUYM YCTOMYMBbIN K BbICOKUM
Temneparypam, NPoYHbI U ONFOBEYHbIA MaTepuarn.
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KeATIP

[ RUSSTAN FEDERATION]] ==

CHOTEMA JOBPOROJNBHON CEPTHOMKALIHE
sOLOBAL-BYSTEMSs
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THE INTERNATICNAL CERTIFICATION NETWORK

CERTIFICATE

vegrized certificate that the usmnisatin

—Famet - /ﬁéiﬁ__ E E&uaé‘.J

Regisration Number: 1T - 101590

[Rapr et
Presiutont af CIN(E

1. Ceptudukar coorsetcteua POCC RU.32623.

0C03.00519

Tpy6bl HaNoOpHbIe N3 MONN3TUIIEHA NOBbILEHHOWN
TepmocTorkocTu PE-RT Tun I, B TOM Yncne c
6apbepHbiM cnoem PE-RT tun II/EVOH, ana cuctem
XOJIO[HOTO M Fopsivero BOAOCHOBGXEHUSA 1 OTMNNEHUS,
Toproeoi Mmapkmn «KOHTYP G-RAY>». CepuiiHblii BbIMyCK.

2. Ceptudukar coorsetcteua POCC RU.32311.

0C01.CC01.0849

Tpy6bl HANOpPHbIE N3 cLUMTOro nonuatuneHa PE-Xa,

Toprosow Mapku «<KOHTYP G-RAY».

3. Ceptudukar coorsetcteua POCC CN.HB61.

H18557

JeTtanun coeguHuTeNbHbIE N3 natyHun ona nonMMepHbIX

TpybonpoBoaoB.

4. NpaHTuiiHbIN cpok 000 «[MK KOHTYP» Ha
TpybonpoBoa G-Ray Ha coeamnHUTenbHYIO apmaTypy
cocTtaBnseT 10 neT c MOMeHTa €€ peannsaumm KOHeY-
HOMY noTpebuTento unn BBoAy B aKCMyaTaumio.

5. Monuc cTpaxoBaHUS rpa)KaaHCKON OTBETCTBEH-

HOCTM TOBaponpoussoauTens/npoaasua/ ucnon-

Hutensa Ne431-744-079032/21

OO0 «[MK KOHTYP>» aensetcs ctpaxosatenem B CTpaxoBoe
ny6anyHoe akumoHepHoe o06uecTBo «MHroccTpax».
CrpaxoBas cymma: 10.000.000 (mecsiTb MUIIMOHOB)
py6neii o BCEM CTPaxoBbIM Clly4asiM B COBOKYMHOCTU 3a
BeCb Nepunof, CTpaxoBaHus.

6. Ceptudukar coorsetrcTeusa POCC RU.UK61.K00041

Cucrtema MeHeOXKMeHTa KayecTBa Ha npeanpmnaTnm cooT-

BeTcTBYeT TpeboBaHmsaM ISO 9001:2015 npumeHUTENbHO

K paspaboTke, MPON3BOACTBY M MOCTaBKe NMPOAYKLMN.

7. CBUAETENbCTBO O rOCYAapPCTBEHHOM

peructpauum RU.66.01.31.019.E.000063.04.14

Tpy6bl HANOPHbIE U3 COMOSIMMEPOB 3TUEHA MOBbILIEH-

HOM TEPMOCTONKOCTM BTOPOro TUMa N COeANHUTENbHbIE

[etanv K HAM AN CUCTEM XOJIOAHOMO U ropsiyero Boao-
cHabXeHnsi 1 HanonbHoro otonneHns. CooTBETCTBYIOT
€[VHbIM CaHUTaPHO-3MNAEMUONIOTNYECKUM U TUTNEHN-
Yyeckum TpeboBaHUSIM K TOBapam, Noanexatiyum caHu-
TapHO-3NUAEMMNONOrMYECKOMY HaZ30pY (KOHTPOJIIO),
yTBEPXAEHHbIE pelleHnem Kommccum TaMoxXeHHOro cotosa

ot 28.05.2010 r. Ne299 CaHlluH 2.1.4.2652-10.

TexHnyeckoe pyKkoBOAOCTBO



KeATIP

MNpaduk 1. Tect EXOVA Ha konbueBoe HanpsbkeHue PE-RT tun Il

[MPa] HOOP STRESS

Standard Method: 150 9080:2003, 4-parametar model { P Marepuan PE-RT

20 | Reference lines according to IS0 20033 and 1S0 22391 (PE-RT type II) o - Tun Il LG Chem 6bin
Natural <

5 . eI |um e ] MncnbiTaH B BeayLwen

MeXAyHaponHom
nabopatopum EXOVA.
10+

MaTepuan ucnbiTbiBasncs
npu Temnepartypax

o1 20°C po 110°C npun

| pasHbIX UCTIbITATENbHBIX
i nasnenuax. Cpok
|

|

ncnbiTaHMsa coctaBun

L et 6onee roga.
D i e M i ‘ 9Tv paHHble
! s —— | ] MO3BONSIOT paccunTaTh
Pl me we we we  w — ' ' | 3KCIUIyaTaUMoHHbIe
- Rl =——
. e ﬁh' o on = 950 MPo g |“ napameTpbi Tpy6
. & & :u::mm () MRS = 8 MPa o CO CPOKOM C/YX6bI
jle e o omm |0 LT T o] AoSOer
10" 10' 107 10° 10’ 10° 10°
TIME [k} 1y Wy sy Wy

MNpaduk 2. AkcnnyaTtaumoHHble CBOMCTBA pPa3JIndHbIX MaTepuanoB, NPUMeHAeMbIX
BO BHYTPUKBapTaJibHbIX TPYOONPOBOAHbIX CUCTEMAX

MMbkocTb
e MeTann
4 Cc n N3
ﬂnMTeanaq\ LnTbIN
akcnnyaraums CToumocCTb s PE-RT tun i
3 YCTaHOBKM
2 5 — oTNnyHO;
1 - HeypoBneTBOpPUTESILHO;
1
OHepro- CtoumocTb
3¢ PeKTUBHOCTb peMoHTa
CtoumMoCTb
npousBoAcTBa Ceapka

TepmMocToMKOCTb

KOHTYp.pd 43



KeATYP CMNPABOYHbIE MPUJTO)KEHUS

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

T e e e e N
T

Ckopoctb, | Motepu | Ckopoctb, | Motepu | Ckopoctb, [ Motepu | Ckopoctb, | Motepu
m/c JaBneHuA m/c JaBneHuA M/c JaBneHua m/c DaBneHmA
Ha 1 meTp, Ha 1 meTp, Ha 1 meTp, Ha 1 meTp,

MNa MNa Ma Ma
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

TexHnyeckoe pyKkoBOACTBO



CMNPABOYHBIE MPUJIOXXEHUS KeATYP

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

t, Mm D, vm t, Mm D, vm t, Mm D, mm t, Mm

CkopocTb, CkopocTb, Ckopoctb, | TMotepu | Ckopoctb, | MMotepu
m/c JaBNIeHNA JaB/IeHNA m/c LaB/iEHNA LaBNeHNs
Ha 1 meTp, Ha 1 metp, Ha 1 meTp, Ha 1 meTp,
MNa MNa

IF
=
=

oo
o
o
o
s
i
| om
=N
| 0w
| 0B |
| o2 |
| o8 |
[ o5 |
[ o5 |
[ o |
N
U
=T
o
I
o
T
=N
=N
=N
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KeATYP

Tabnuua 3. flonycTumoe pacyeTHoe AaBJjieHUue U CPokK ciyXx6bl TpybonpoBoaos

JonycTtmoe pacyeTHOe AaBneHne 1 pacyeTHbli CpoK cNy>6bl TPy6ONpOBOAOB M3 NONNATUNEHA
nosblweHHon TennoctonkocTn (PE-RT tun | v PE-RT tun 1) n cwumntoro nonnatunena (PE-Xa) nopg
ToproBbiMu Mapkamu KOHTYP G-RAY OXY n KOHTYP G-RAY.

Temnepartypa,
°C

20

50

55

60

65

70

Cpok
CIYXObI,
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
23,5
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
15,9
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

TexHnyeckoe pyKkoBOACTBO



CMPABOYHbIE MPUJTOXXEHUS KeATYP

Ta6auua 3. JlonycTumoe pacuyeTHoe faBJieHue U CpoK cinyxxobl Tpy6onpoBoaos
PE-RT tun Il U PE-Xa
(MpoponxeHne. Havyano Ha npegplayLen cTpaHuLe).

> Cpok Jonyctumoe pacuyéTHoe paeneHne, 6ap
emneparypa,

°c CNyXO6bl,
nert PE-RT tun 1 SDR 7,4 PE-RT tun 1l SDR 7,4 PE-Xa SDR 7,4

1 9,8 10,4 111
5 9,5 10,1 10,8
75 10 9,3 10,0 10,7
25 8,0 9,8 10,6
30 7.7 9,8 10,6
1 9,0 9,6 10,5
5 8,7 9,3 10,3
80
10 7,9 9,2 10,2
25 6,6 9,0 10,0
1 7,5 7,9 9,4
90 5 6,3 7,6 9,2
10 5,4 7,5 91
1 6,7 71 8,9
95 5 5,2 6,8 8,7
10 45 6,7 8,7

JaHHble npyBeaeHsbl ¢ yieToM KoadduumeHTa 3anaca npo4yHoctn 1,5.

KOHTYp.p®




KeATYP

Ta6nuua 4. Xumunyeckasa ctomkocTtb Tpyo PE-RT

HaumeHoBaHue KoHueHTpa-
XNMUYECKOTO LuA pacTBopa
BELUECTBa

Amunauerat 100%
Jtunauerar 100%

Augerat cBuHLa Pacts. HacblLL.
Ykeyc nueoit -
XnopykcycHas Kucnota Pacrs.
YKcycHas Kucnota 0,1%
AnunuHosas Kucnota Pact. HacbiL,
MbiwwbskoBas KucnoTa PactB. HacblLL,
beHsoitHas kucnota Pacts. HacblL,
bopHas kucnota Pacrs. HacblLL,
BpomuncroBogoponHas kucnota | 50%
BpomucroBogopopHas kucnora | 100%
CuHunbHas Kucnota 10%
JlumoHHas kucnota PactB. HacbiL.
XnopoBofopoAHas Knucnota 10%
XnopoBogopogHas kucnota KoHu.
Crermmobensomman. 100%
XpomoBas Kucnota 20%
XpomoBas Kucnota 50%
®ropucrosogopogHas kucnora | 40%
dropucroogopogHasn kucnota | 60%
bropuctoBofopoaHas KucnoTa
ropuctokpemHuesas kucnora | 40%
MypaBbuHas kucnota 50%
MypaBbuHas Kucnota 98-100%
YkcycHas kucnota (negsHas) >96%
[nukonesas kucnota Pacts. HacbiLL,
MonouHas Kucnota 100%
ManeuHoBas kucnota Pacts. HacbiLL,
HukotuHoBas kucnota 20%

AsoTHas Kucnota 25%

A3oTHas Kucnota 50%

AsoTHas Kucnota 75%

A3oTHas Kucnota 100%
MacnsHas kucnota 100%
OpTodocopHas kucnota 95%
OpTodocdopHasn kucnota 50%
MukpuHoBas Kucnota PactB. HacbiLL,
MponuroHoBas kucnota 50%
MponuoHoBas Kucnota 100%
Canuuunosas kucnota PactB. HacbiL.
CepHas kucnota 10%

CepHas kucnora 50%

CepHas kucnorta 98%

CepHas fbIMALLAA Kucnota >98%
CepHucrtas KucnoTa 30%

Temnepa-

+

o+ o+ o+ o+

+ + + + + o+

+ + + + + + + + + A+ 4+ o+ + +

+ + + + + + + + + o+

Typa

+ + + o+

+ + o+

HanmeHoBanue

XUMNYECKOIro
BELLECTBA

BogHbiit pactBop xnopa
lepekucob Bogopoaa
lMepekuco Bogoposa
Llapckas Bogka

Annunosblii cnupt
AmunoBbiit cnupt( neHTaHos)
TUNoBbINA cupT
bypdypunosbiii cinpt
MeTunosblit cnupt(MeTaHos)
Bytunosbiit cnupt(byranom)Acl>
YKcycHblit anbaerng,
Ammnak (ra3s)

AmMMuak (KuaKocTb)
Ammuak (BoAHblil pacTBop)
YKCYCHBII aHTMApuA,
Yro/ibHblil aHrUEpUg, Cyxoi
CepHblit aHruapug
CepHucTblit aHrngpug (cyxoit)
Axunnt

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

Bbpomug kanus

Bpomug, HaTpus

BytaH (raz)

Kap6oHat 6apus

KapboHat kanbLus
Kap6oHat martus

Kap6oHar kanus

KapboHat Hatpus

Kap6oHat LuHKa

LlnaHucras pryTb
LlnaHuctoe cepebpo
LinanmcTbiit kanuit
LLnanuctbiit HaTpuid

Llnknotekcaron
(LLMKOTEKCMOBBIN CMPT)

LlnknorekcaHoH
Xnopart Kanbuusa
Xnopart kanus

KoHuentpa- Temnepa-
LA pactBopa |Typa

Pacts. HacbiL. - -
30% + i
60% + -
30% 1/3 - -
>96% + +
96% + -
40% + -
100% + -
100% + -
100% + +
100% + -
100% + +
100% + +
PacTs. pa36. + +
1 + +
100% + +
10% - -
100% + +
100% + +
100% + -
100% - -
B, ¥ B
PactB. HacbiL, + +
PactB. HacbiL, + | +
Pacts. HacbiLy, + +
PactB. HacbiL, + |+
- + +
Pacts. HacbiL. + +
Pacrs. + +
Pacts. HacbiLy, + +
Pacts. HacbiL. + +
100% - -
100% - -
PactB. HacbiL. + +
Pacrs. HacbiL, + +
100% + +
Pacts. HacbiL. + +
Pacrs. HacbiL, + +
Pacrs. Hacbiw, + +
PactB. HacbiL. + +
Pacrs. HacbiL, + +
Pacts. Hacbiuy, + +
Pacts. HacbiL. + +
Pacrs. HacbiL, + +
Pacrs. + +
PactB. HacbiL. + +
100% + +
100% + +
Pacrs. HacbiL, + +
PactB. Hacbiy,

48
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KeATYP

Tabnuua 4. Xumnyeckas ctomkoctb Tpyo6 PE-RT

HanmeHoBaHme KoHueHTpa- Temnepa- HanmenoBanne KoHueHTpa- Temnepa-
XUMUYECKOTO uuA pactBopa |Typa XUMUYECKOTO LuA pacTBopa |Typa
BELL,ECTBA BELLECTBA
Xnopat HaTpus PactB. HacblLy, + + Hutpat ammoHus PacTB. HacblLL. + +
Xnop (ras) cyxoit 100% + + Hutpar kanbuus PacTs. HacblL, + +
Xnopogopm 100% - - Hutpart Hukens Pacts. HacbiLL, + +
Xnopucroe (U)xeneso Pacts. HacblL, + + Hutpat kanus Pacts. HacblL, + +
Xnopucras (I) pryTb PacTs. HacblwL. + + Hutpar HaTpus Pacts. HacbiLL, + +
Xnopucroe (I) onoso PactB. HacbiL, + | 4+ Hutput Hatpus PactB. HacbiL, + o+
Xnopwucras (IIl) cypbma 90% + |+ Hutpar marHus Pacrs. Hacbiu, + | 4+
Xnopucroe (IIl) xxeneso Pacts. HacblLL, + + Macna u xupbl - + ;
X)'IOpI/ICTOE (|V) 0J10BO Pacts. HacCblLl. + + MMHepaanb|e macna - o -
Xnopuctblii antoMuHmii PacTs. HacbILL, + + Optodocdat Kanusa PacTB. HacbiLl, ¥ +
XnopucTblit aMMOHUiA Pacts. HacblLL, + + OpTodocdat HaTpus PacTB. HacbiLl, + +
Xnopuctbiii 6apuit PactB. HacbiL, + 4+ Oxcug yrnepona 100% + 0+
XnopucTblii Kanbuuii Pacts. HacbiL, + + OKeug, LMHKa Pacrs. HacbiLL, + +
i — 0o | | | | Kecnopon 0% =
Xnopuctblii MeTuEH 100% - -
XnopucTblit HUKENb PactB. HacbiLL. + | 4+ Hzg:;zlfr’:;;af::m SSEZB' rachlth : :
ﬂg%g:g ﬁaa’:“jﬁ EZ?B' “Zg"“”-' s Mepcynbdar kanus PactB. Hacbilll, + |+
TB. HACbILLL. + +
Tmor?mnxnopm,u, P 100% B - - (F:I popyot T UL : .
XnopucTbIi LuHK PacTs. HacbiL, + | o+ ynocpar (If) wenesa EaGIEHaCHLY e
Xnopucras mesb PactB. HacblL, + | + Cynocpar (1) meu Pacrs. Haceu, N
Xpowar kanus Pacrs, Hacil, . N gyan)aT (I1) >xenesa EaCTB. HacblLL, + +
Revanun (pexarugponagranne) | 100% | || Ginuger o er e, | o
ﬂ%ﬂ;:” FI’SBT‘}Z : : gyn bdat bapus Eacm. HacbILL, + +
yNb®aT KanbLus aCTB. HACbILL, + o+
:l;enTaH 100% * Z Cynbdat Bogoposa 100% + | 4+
Tunenrnukonb (Aranoguon) | 100% + + C
3TUnoBbIf 30Mp 100% ) ) ybdaT HUKens PactB. HacbiL, + 0+
demon Pacrs. Hacsil, " . Cynboat kanus Pact. HacbiLL, + +
beppuupnanug Hatpus PactB. HacblLL. + |+ Cynspar HaTpuls BGiRHHEHIe S,
beppuunanug Kanus PactB. HacblL, + 4+ Cynlobat uhkka Pacrs. HactiLL R
beppoumatng kanus PactB. HacblLy, + |+ Cynbun Kanws Pacrs. N
deppounanng HaTpus PacrB. HacbilL, & a Cynboug ammotns Pacrs. R
bropuctblit HaTpuit Pacts. HacblLL, + + Cynbup kanbiyus Pacre. Hacbil. + £
drop 100% ) ) Cynboug yrnepona 100% + +
bropucTbiii antoMuHKiA PacTB. Hacbilll, + | o+ Cynboug Hatpus Pacrs. ot
TOpHUCTbIA aMMOHMiA Pacrs. Hachllil, + |+ boronpossutenu [pom.pacrs. R
bropuctbiii kanwii PacTB. HacbiLl, + |+ YeTbipexnopuctbiii yrnepos 100% |
dopmanbgerng, 40% + 0+ Tpuxnopatunex 100% -
[nuuepuH 100% s | o+ Tpexxnopucrblii pocdop 100% + | -
Miokosa PacTB. Hacbilll, + |+ TpuataHonoammx Pacrs. + | -
lnppoxuHoH Pacrs. HacbiwL, + + MouesuHa Pacrs. + +
Bop'opop' 100% ak + Moua 100% + +
rl/l,quOKVICb Kanusa 10% + + BuHo v ankoronbHble HanUTKM o ar +
[napookuch kanus PacTs. HacblLL, + + Kennen - - -
[IpOOKICh HATPUA 40% + | o+ Kepocun 100% - -
[nppookuch Hatpus Pacts. HacblL, + - Kacroposoe macno - - -
[noxnoput KanbLys PacTs. HacbiLL, + + KeteH - - -
[unoxnoput Kanus Pacrts. + - Kcunen 100% - -
[noxnoput HaTpua 15% Cl + - Keunon 100% - -
Monoko - + + JInmMoHHas kucnota Pacrts. HacblL, + +
Lposoku Pacrs. + - Nanuc PactB. HacblL, + +
Menacca Pacts. npom. + 4+ ManeuHoBas kucnota PactB. HacbiL, + |+
Prytb 100% + + MegHbIin Kynopoc Pacrs. HacbiL, + +
Hutpart prytun Pacrs. + + O30H 100% - -
Hutpat megu PacTs. HacblLL, + + JTunoBbIA cnnpT 40% + -
Hutpart xenesa Pacrs. + + TUN0BbI 3dUp 100% - -
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CeeppnoBckas obnacTb,
r. 3apeyHbin,
yn. Nonoea, 57

Ten.. +7 (343) 298-00-58
e-mail: info@pk-kontur.ru
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