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Yacme 1: BcmynneHue
a. TpybonpoeodHbie cucmemeol u3 MIP mapku Fusitek®

IJ s I E K Fusitek® — 04HO 13 caMbIx COBPEMEHHbIX MPOM3BOACTB NOANMEPHbIX TPY6OMPOBOAHbIX
F T cucTeM A1a OTOMNJIEHWA, BOAOCHAOKeHNA U KaHanun3aumm B Poccumn 1 BocTouHon Espone.
Mpowussoacteo Fusitek® opraHn3oBaHo ¢ Mcnonb3oBaHWEM HOBeNLLIEro 060pyA0BAHMA U CaMbIX NEPEAO0BbIX HEMELKUX TEXHONOTUN.
Fusitek® — 310 BbICOKME CTaHAAPTbI KayecTBa, 6€30MacHOCTb U SKONOTMUYHOCTb NPOU3BOAUMON NPOAYKLMN.

b. 3Hakomcmeo ¢ npou3sodcmeom
0O6o0pypoBaHue

[lns npon3BoAcTBa NOAMMEPHBIX TPY6 M dUTUHIrOB Fusitek ncnonbayeTtcs Nydwee Ha CEroAHAWHUIA AeHb 06opyaoBaHMe B 061aCTU NTbA U
SKCTPY3UU, NPUMEHSIOTCA aBCTPUWMCKME M HEMELLKME TeXHONOrMU. Mcnonb3oBaHue 0coboii cepun OQHOLLIHEKOBbIX IKCTPYAEPOB MO3BOAAET
coyeTaTb M3roTOBJEHWE NPOAYKLMW BbiCOYAMLIEro KauyecTBa C 3KOHOMUYHOCTbIO NPOU3BOACTBA.

YHWKaNbHble NMPOW3BOACTBEHHbIE IMHUW, UCNO/Ib3yEMbIE Ha MPEANPUATUM, NMOKA He MMetoT aHanoros B Poccun. ObopyaoBaHWe OCHALLEHO
cMCTEMamM rPaBUMETPUYECKON NOAAUYN CbiPbA U TONWMHOMETPAMM, YTO MOBbIWAET YPOBEHb KOHTPOA KayecTBa BbiMyCKaeMol NPoayKLUUK.
MpeanpuATAE MOXKET NPOU3BOANTL KaK OQHOC/ONHbIE TPY6bl, TaK M TPyObl, apMUPOBAHHbIE AIFOMUHUEM U KOMMO3ULMEN CTEKNOBO/IOKHA.

Ha AaHHbI MOMEHT NPOM3BOACTBO MMEET C/eAytolMe yHacTKu:
v~ YyacToK nntbA

v~ Y4yacToK Tpy6HOI 3KCTpy3nn

v YyacTok apobaeHus u rpaHynsuum

v Y4acToK cmeLIMBaHus

V" YyacTok c6opKM 1 yNaKoBKM

v VIHCTpYMeHTaNbHbI y4acToK

v McnbiTaTenbHbil LeHTp 1 nabopaTtopma

TexHonoruun

v~ JInTbe nnactmacc

v DKCTPY3Ms U COIKCTPY3MA

v Macrtep6aTy KomnayHaMpoBaHue

Cbipbe
Ha npou3soacTee MCNoO/b3YyeTcs Cbipbe OT BeAYLUMX MUPOBbLIX Npounssoanteneit: Sabic, Mitsui, Borealis, Liondell Basell.

=l V4 eorEALIS lyondellbasel

Mitsui Chemicals

KoHTponb KauectBa
Ocoboe BHUMaHWe Fusitek yaenseTt KauecTBy nMpon3BoAMMON NPOAYKUMKU. s obecnedeHns KOHTPOA 33 KaYecTBOM Ha npeanpuaTmu
paboTaeT coBpeMeHHbI UCMbITaTeNbHbIV LLEHTP U NabopaTopus.

OcHOBHbI€ 3Tanbl KOHTPO/IA KadecTsa:

/' BXOAHOM KOHTPO/Ib CbIpbs

/ HenpepbIBHbI NPOMU3BOACTBEHHbIN KOHTPOb

v CUMCTEMATMYECKMI1 KOHTPO/b KauecTsa roToBOM NpoayKumum



@ FuslTEK Yacme 2: Xapakmepucmuku cucmemel

a. llpumeHeHue
TpybonposoaHble cucTembl MapKu Fusitek® n3 nonvnponuneHa paHaom conoanmepa (Tvn 3) naeanbHO NOAXOAAT ANA UCMONb30BaAHUA B
rpaxA4aHCKOM U NMPOMbILLJIEHHOM CTPOUTENbLCTBE BHYTPY 34aHUI B CAEAYOLWMNX CUCTEMAX:

+/ CUCTeMbl roOpAYero 1 X0N0LHOro BOAOCHaBKeHNs v/ CUCTeMbl KOHAMLMOHWPOBaHMA
v/ cucTembl OTOMAEHMA v/ cucTeMbl MPOMBILWIEHHbIX TPy6onpoBoLoB (Hanpumep, 415
v’ cucTembl NOAaYM Y TPAHMOPTUPOBKM NMUTLEBOW BOAbI TPaAHCMOPTUPOBKM arpecCcUBHbIX CPeA,: KUC/OT, Leaoyei U T.n., C

YY4ETOM XMMUYECKOM YCTONUYMBOCTH)
b. XapakmepucmuKu mamepuana

MNP (nonunponuneH paHgom conoanmep tvmn 3) Tabnuua 1
CsoiicTBa Tealr:;zgum ";An:::::ﬂ Vestolen Hh:::aelz:a:P Borealis
P9421 H5216 34 RA130E
dusuveckue ceolicmsa
MnoTtHocTb (23°C) ISO 1183 r/cm® 0.898 0.909 0.905
MokasaTenb Tekyyectu pacnnasa (230°C/2.16 Kr) ISO 1133 r/10 MmuH 0.3 0.3 0.25
MexaHuyeckue ceolicmea
Mogaynb ynpyroctu npu pactaxeHunu (23°C, 1 mm/muH) I1SO 527 MnMa 900 850 900
Mpeaen TekydecTn npu pactaxkeHun (23°C, v=50 mm/muH) I1SO 527-2 MMa 27 24 25
YpapHas BaskocTb no Wapnu o6pasua ¢ Hagpesom
+23°C 25 22 20
o ISO 179 KO/ m? a5 35
-20°C 2.5(-30°C) 2
YaapHas BaskocTb no LWapnu obpasua 6e3 Hagpesa
*¥23°C 150 179 KL/ M2 >60 - -
0°C - - -
-20°C - 43 (-30°C) 40
TepmuyecKkue ceolicmea
TemnepaTypa pasmaryeHus no Buka
VST/A/50k/h (10N) 1SO 306 °C 130 132 -
VST/A/50k/h (50N) 61 69 65
Tabauya 2
CBo#cTBa Mokaszartenu
20°C, 14, pasneHune 16 Mlla YTeuek nam nonomMoK HeT
95°C, 22 u, paBneHue 4.2 Mla YTeueK UM NoN0OMOK HeT
95°C, 1000 4, gasneHue 3.5 Mla YTeuek nam nonomMoK HeT
Aare3us Mitsui Admer mapku QF551E Tabauya 3
CeolicTBa Mertopg, Tectuposanusa (ASDM) | EauHuLa smepeHus Marepuan (QF551E)
MokasaTenb Tekydectv pacnsiasa (230°C/2.16 Kr) D1238 r/10 MuH 5.0
MAoTHOCTb D1505 r/cm® 0.89
Mpeaen NpoYHOCTH NPK PaCTAKEHNUM D638 mMa 17
Mpeaen NPoYHOCTM Ha Pa3pbIB D638 mMa 17
YANMHEHWE NPU PaCTAXKEHUM D638 % >500
YpapHaa npoyHocTb no Usoay D256 K/ m? He paspyliaetca
TeepaocTb no LWopy D2240 wkana D 59
TouKa pasmaArdeHus no Buka D1525 °C 120
NatyHb mapku CW617N (CuZn40Pbh2) Tabnuya 4
Xumunueckui coctas (%)
Fe Ni Al Cu Pb Sn [pyrve anemeHTbI Zn
| He 6onee 0.3 He 6onee 0.3 He 6onee 0.05 57-59 1.6-2.5 He 6onee 0.3 Bcero 0.2 octanbHoe |
NatyHb mapku CW614N (CuZn39Ph3) Tabauya 5
Xumunueckui coctas (%)
Fe Ni Al Cu Pb Sn [pyrvue anemeHTbI Zn

He 6onee 0.3 He 6onee 0.3 He 6onee 0.05 57-59 2.5-3.5 He 6onee 0.3 Bcero 0.2 octanbHoe |




MoxapHo-TexHu4eckue xapakrepuctukum MNP
MoXapHo-TexHUYecKme xapaktepuctnku MNP cornacHo knaccudukaumm, npuHaton B @3 No123 «TexHUYECKUA pernameHT 0 TpeboBaHUAX
nokapHow 6esonacHocTu», NnpueeaeHbl B Tabauye 6.

TemnepaTypa nnaBneHuUs 140 - 144°C
TemnepaTypa Havyana AecTpyKLmmn 245 -250°C
TemnepaTypa BOCM/IaMEHAEMOCTHU 320-330°C
lMoKasaTtenb roptoyectm okono 20%
Tabnuya 6
lpynna roptoyectu r4
[pynna socnsiameHAeMoCTn B3
[bimoobpasytolLas cnocobHoCTb 03
TOKCMYHOCTb MPOAYKTOB ropeHma T3

MaTtepuan Tpybonposoga u3 MIMP 3KkonornyeH, abcontoTHO HETOKCUYEH WM UAEANbHO MOAXOAMUT A/ TPAHCMOPTUPOBKM MUTbEBOW BOAbI.
TexHUYecKas NpPUrogHOCTb MaTepuana noaTeepKaeHa 6onee yem 35-1€THUM OMbITOM UCMOb30BAHMUA NO BCEMY MUPY.

OcHOBHble npenmyLectsa Tpy6onposoga us MNP

[osHasA roMoreHHOCTb Noc/ie CBapKu
J1Ierkuii U YUCTbIM MOHTaX
[UTMEHNYHOCTb M 3KONOTUYHOCTb
JNlerkuii Bec

Hu3kue notepm Hanopa

XMMmyeckas ycToM4mMBOCTb

BbicoKkan 3ByKomusonsauma

TepmocTabunbHOCTb M BbICOKan yaapHasa BA3KOCTb
Hwu3kas sneKkTponpoBoAHOCTb

Huskana TennonposogHocTb: A=0.23 BT/mK

CpoK cnyxbbl cuctemsl - 50 net

YCTOMYMBOCTb K 3N1EKTPOXMMUYECKON KOPPO3nK
He o6pa3ytoTca oT10KeHNn

B0o3MOXHOCTb BTOPMYHOW NepepaboTku

CALLCKKL
CALLLCKLKKLKL

PacueTHbIit cpoK cnyk6bl Tpy6onposogos MNP

PacueTHbIV cpok cny»kbbl Tpybonposoaos MMP Fusitek coctasnaet 6onee 50 neT npu ycA0BUM NPAaBUABHOTO MOHTaXKa 1 COBAtOAEHNIA
XapaKTepUCTUK maTepuana. BoamMoKHbl KpaTKOBpEMEHHbIe NKoBble TemnepaTypbl Ao 100°C. Mpw ANUTENbHBIX TEMNepaTypax BoAbl OT
70°C £o 90°C cpok cnykbbl TpybonpoBoAHOM cUCTEMbI COKpaluaeTcs. (CmoTtpute Tabauyy 10 [Jonycmumoe paboyee dasseHue
mpy6onposoda u3 1P 015 00ocHabHeHUs)

Tabauya 7
Bopa MakcumanbHoe pabouee aasneHue, 6ap | MakcumanbHas pabouas Temnepartypa, °C | dKcnayaTaums B rog, 4acos
XonopaHas soga or0p0 10 20 8760
[opAavan Boaa ot 0 a0 10 po €0 8710
£o 85 50

c. TpeboBaHUA K Tpy6am n coegUHUTENbHBIM AeTaaM

TpeboBaHusA K cucTemMam TpybonpoBoA0B BOAOCHABKEHMA M 0TON/IeHUA ycTaHoBaeHbl B TOCT P 52134-2003. CtaHAapT pernameHTupyeT
pasmepbl TPyH, a TaKkKe NapameTpbl, onpeaensatowme CPokK UxX Cay»Kbbl (ANUTENbHYIO MPOYHOCTb MaTepurana) u yCA0BKUA IKCAyaTaumum
(knaccudmrauma).

CornacHo IOCT P 52134-2003, Tpy6bl 1 COEANHUTENbHBIE KOMMOHEHTbI KNaccudULUMPYOTCA HE MO HOMUHAZIbHOMY @BJIEHMIO, @ MO

pa3mepHOMy cooTHowweHuto SDR, MakcMManbHO Aonyctumomy paboyemy gasneHuto MOP, MUHUMANbHOM AnuTenbHoM npoyHoct MRS m

KoadduLMeHTy 3anaca npoyHocTm C:

' HOMUWHanbHoe fasneHune PN, 6ap: ycnoBHas BeinUMHA, NpUMeHsAeman ana Knaccudukaumm Tpyb 1 KoOMNoHeHTOB TpybonpoBoaos.,
YMCNEHHO paBHas MaKCMMaabHO JOMNYCTUMOMY paboyemy AaBieHuto, BbipaxkeHHomy B bapax (1 6ap=0,1 MMMa);

v MaKkcumanbHoe pabouee faBneHue Npu NocTosHHoW Temnepatype MOP, MMa: makcMmanbHOe 3Ha4YeHME NOCTOAHHOTO BHYTPEHHEro
[aBneHus BoAbl B Tpy6onpoBoae B TeueHue cpoKka cnyxbbl 50 neT, onpegensemoe no cneapyrowen popmyne:

MOP =2 MRS x C:/[C (SDR - 1], rae Ct - KO3bPULMEHT CHUMKEHUA MaKCUManbHOro pabouyero AaBaeHUs Npu TemnepaTtype Boabl 6osee
20°G;

v/ MMHUMabHAaA aAnutenbHasa npoyHoctb MRS, MMa: xapakTepucTMKa matepuana Tpybbl, YNCNEHHO PABHAA HAMPSAXKEHUIO B CTEHKE,
BO3HMKatoWeMy Npu AeNCTBUM NOCTOAHHOIO BHYTPEHHEro AaB/ieHns, KoTopoe Tpyba cnocobHa Bblaep»KaTb B TeueHue 50 net npu
Temnepatype 20°C. Ans noaunponunexa (MMP tmn 3) MRS fonkHO 6bITh He meHee 8 MMMa;

v KoadduumeHT 3anaca npoyHocTn C: 6e3pasmepHan BENMYMHA, MMeLOLLAA 3HaveHne bosbluee eanHULbI, YYUTbIBAOLLAA 0COBEHHOCTH
3KCNyaTauumn TpybonpoBoaa, @ TaKKe ero CBOMCTBA, OT/INYAOLLMECs OT YUYTeHHbIX Npu pacyete MRS. MUHMManbHOE 3HaYeHne paBHO
1.25, npu TpaHCNOPTUPOBKE ropsaYelt Bogpbl - 1.5, s cuctem otonaeHus - 2.5;

/ CTaHZapTHoe pasmepHoe oTHolweHue SDR: 6e3pasmepHasn BeIMYMHA, YNCIEHHO PAaBHAA OTHOLIEHMIO HOMMWHANBHOTO HAPYXKHOTO
AvameTpa Tpy6bl d K HOMUHAIBHOM TONLLMHE CTEHKU €;

v~ HOMWHaNbHbIN HapYyKHbI AnameTp d, MM: yCNOBHbIN pasmep, NPUHATbIN 41a KnaccuduKaummn Tpyb U3 TEPMONIAcToOB U BCEX
COCTaBAOLMX I1IeMEHTOB CMCTEM TPyHONPOBOAOB, COOTBETCTBYHOLLMIA MUHUMANBHO AOMYCTUMO 3HAYEHUIO CPELHEro Hapy»KHOro
anametpa Tpybbl;

 HOMMWHaNbHaA TOALWMHA CTEHKU €, MM: YC/IOBHbIW pa3mep, COOTBETCTBYIOLWMIA MUHUMANbHO AOMYCTUMOM TONLMHE CTEHKM TPYObl B 060
TOYKE ee NoMNepeyHoro ceyeHus.

MpumeyaHue: onpedesneHusa 8enu4UH ykazaHsl no FOCT P 52134-2003.
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Tabauya 8

BHewHui guamertp Cepwms Tpy6 S (Mm) 1 3HaueHue SDR
TPYy6bI, MM S5/ SDR11 S4 / SDR9 S3.2 /SDR7.4 S2.5 / SDR6 S2 / SDR5
16 1,8 1,8 2,2 2,7 3,3
20 1,9 2,3 2,8 3,4 4,1
25 2,3 2,8 3,5 4,2 51
32 2,9 3,6 4,4 5,4 6,5
40 3,7 4,5 5,5 6,7 8,1
50 4,6 5,6 6,9 8,3 10,1
63 5,8 7,1 8,6 10,5 12,7
75 6,8 8,4 10,3 12,5 15,1
90 8,2 10,1 12,3 15,0 18,1
110 10,0 12,3 15,1 18,3 22,1
125 11,4 14,0 17,1 20,8 25,1
140 12,7 15,7 19,2 23,3 28,1
160 14,6 17,9 21,9 26,6 32,1

d. lnumenbHaa npoyHocmMob HanopHeix mpy6 u3 MNP (M3omepmeol npoyHocmu)
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Cpok cnyx6bl B Yacax

Tpagpuk 1 [inumenbHas npoYHOCcMs HanopHeix mpy6 u3 1P (M3omepmbi npoyHocmu)




OnpegeneHune cpoKa aKcnayaTauumn Tpy6 B cuctemax otonseHus
[lna Toro, 4tobbl YCTAHOBUTL CPOK IKCMIyaTaLmMm Tpybonposoaa, HeobXxoanMOo onpeaenTb pacyeTHOe HanpAXKeHUe B CTEHKe Tpybbl,
paccyMTbiBaemMoe No MakCMMaibHOMY 3KCMyaTaLMOHHOMY AaBaeHuio no cieaytowen dopmyne:
Px(D-S)
2xS
ov- PacyeTHoe HanpaxeHue, Mla
C - KoadpuumeHT 6e3onacHoCTH, 414 CUCTEM OTOMNEHUA cocTasaseT 2.5
P - MakcnmanbHoe aasnenue, Mla

D - Hapy:kHbI#i guameTp Tpybbl, Mm
S - TonwmHa CTeHKN, MM

ov=C

Mony4eHHy0 BEAMUYUHY PacHeTHOro HanpskeHua onpeaensem Ha Mpaguke 1 [lnumensHas npoYHocme HamnopHsix mpy6 us 1P (M3omepmeoi
npoyHocmu). HeobXxoaMMO HaUTU TOUKY NepeceyeHns PacieTHOro HanpPsXKeHWs C U30TepMOoN TemnepaTypbl Bogbl. OT TOUKM NepeceyeHuns Besem
nepneHAMKyAap BHU3 A0 rOPU30HTA/IbHOM LLKasIbl CO BpeMEHeM CpoKa cy»K6bl HanopHoM Tpybbl. Bpemsa B TOUKe nepeceveHna nepneHAMKynapa
byaeT npeanonaraeMbiM CPOKOM 3KCNyaTaummn TpybonpoBoga npu HemnpepbiBHOM paboTe cucTembl B TeUeHWe roga. [laHHoe Bpems TaKKe MOXKeT
6bITb OTKOPPEKTUPOBAHO KOIPPULMEHTOM MPOAOIKUTENBHOCTU KaNEHAAPHOIO rofa K NPOAO/IKUTENbHOCTU OTONUTENIbHOTO CE30Ha.

Mpumep 1:

ov- PacueTHoe Hanps:KeHue, MMa: ?

Bug Tpy6bl: SDR6 (PN20) 25 x 4.2 mm

MakcumanbHoe pabouee gasneHve P = 6 6ap (0.6 MMa)
MakcumanbHasa paboyas Temnepatypa t = 70°C
[ONnUTenbHOCTb OTONUTENbHOTO Ce30Ha: 7 MecsLeB
KoadduumeHT 6esonacHoctun C = 2.5 (oTonneHue)

Px(D-S)
2xS

Mo Mpadhuky 1 HaxoaMM BENNUYMHY PACHETHOTO HanpAXKeHua, Kotopas coctasuT 30 neT. C y4eToM 4/IMTEeNbHOCTU OTOMUTE/IbHOTO CE30HA
npeanonaraemblii CPOK 3KCMAyaTaLmM COCTaBUT:

12 mecsaues
7 mecaues

ov=C =3.71 MMNa

30 ner =51.4ropa

e. Knaccugpukayus ycnosuii akcnayamayuu mpy6onposodHbix cucmem cozsdacHo FOCT P 52143-2003 u EN ISO 15874-1
Tabnuya 9

Knaccudpukaums ycnosuii akcnayataumum cornacHo FOCT P 52143-2003

Knacc akcnnyatauum (Tpas, °C|Bpems npu Tpas,rogbl | Tuac, °C |Bpemsa npu Twuac, roAbl| Tasap, °C|Bpemsa npu Tasap,4acbl MpumeHeHune

1 60 49 80 1 95 100 lopsauee BogocHabxeHwue (60°C)

2 70 49 80 1 95 100 lopsauee BogocHabxeHwue (70°C)

BblcoKoTeMMepaTypHOe HanosibHoe

20 2.5
oTonneHue. Hu3kotemnepatypHoe
4 40 20 70 2.5 100 100
OTOMnJIEHNE OTONUTENIbHBIMU
60 25 npubopammn
20 14
BbicoKkoTemnepaTypHoe oTonaeHve
5 60 25 90 1 100 100
oTonUTENbHLIMKM NPUBoPaMu
80 10
XB 20 50 - - - - XonopgHoe BogocHabeHue

Tras- paboyan TemnepaTtypa Uan KOMbMHaLMA pabounx TemnepaTyp TPAHCNOPTUPYEMOW BOAbI;

Twmakc- MAKCMMabHAA paboyasn TemnepaTypa TPAHCMOPTMPYEMO BOAbI, SENCTBME KOTOPOM OrpaHUYeHO No BPEMEHHU;

Tasap - aBAPUIMHAA TEMMEPATYPA TPAHCNOPTUPYEMOW BOAbI, BO3HMKAIOLLAA B aBAPUIMAHbIX CUTYaUMAX NPU HapyLweHUn paboTbl aBTOMaTUKK
TepMoperyMpoBaHuA, Npy 3TOM aBapuitHble ¢pasbl B OTAE/bHOCTU He JO/XKHbI MPEBbILLATb 3-X YacoB.

MaKcMManbHbIN CPOK CNyKObl HANOPHOIo TPY6ONPOBOAA A/1A KaXKA0r0 KNacca SKCnyaTauum onpeaenseTcs CyMMapHbIM BpemeHem
paboTbl TpybonpoBoaa nNpy TemnepaTypax Tpas, Twak, Tasap B TEUeHUE 50 neT. Mpu cpoke cny>Kbbl meHee 50 neT Bce BpemeHHble
XapaKTepUCTUKN, KpoMe Tasap, CiEAyET MPONOPLMOHANBHO YMEHbLLAT.

PaspeluaeTcs ycTaHaBAMBATb APYrve KAAcChl IKCNyaTaumm, HO 3HaYeHMA TemnepaTyp A0/KHbI ObITb He 6onee yKasaHHbIX 419 Knacca 5.
Tpybbl ¥ GUTUHIK, NpeAHa3HAYeHHbIe ANA KAAcCoB aKenayaTaummn 1, 2, 4 n 5, gonkHbl 6bITb NPUTOAHBIMK AR KNacca SKCnayaTaumm «XB»
npu makcumanbHom paboyem aasneHunn 1,0 MMa.

HanopHble Tpy6bl  coegmHuTenbHble getanu 13 MNP akcnayaTupytoTca Npy pabounx Temnepatypax TpaHCNOPTUPYEMOW cpeapbl OT

+2°C po +80°C. Kpome TOro, oHM cnocobHbl BblAeP*KMBATb KPAaTKOBPEMEHHOE NpeBbIeHNne MaKCMMabHOM pabouei TemnepaTypbl
TpaHcnopTupyemol cpeabl Ao +90°C 1 aBapuitHoi TemnepaTypbl 8o +100°C.



EFUSITEK

f. Aonycmumoe paboyee dasneHue

Tabauya 10
Jonyctumoe pabouee pasneHue Tpybonposoga us MNMP ana BogocHabxeHus
SDR11 SDR7.4 SDR6 SDR11 SDR7.4 SDR6
Temnepatypa Mepuoa Koadpdpuument 6esonacHoctu 1.5 Koa¢pdpuumeHr 6esonacHoctu 1.25
kennyarauun [onyctumoe pabouee aaBneHue B 6apax
1 17.6 27.8 35.0 21.1 334 42.1
5 16.6 26.4 33.2 19.8 31.5 39.7
10°C 10 16.1 25.5 32.1 19.3 30.7 38.6
25 15.6 24.7 31.1 18.7 29.7 37.4
50 15.2 24.0 30.3 18.2 28.9 36.4
1 15.0 23.8 30.0 18.0 28.5 35.9
5 14.1 22.3 28.1 16.9 26.8 33.7
20°C 10 13.7 21.7 27.3 16.4 26.1 32.8
25 13.3 21.1 26.5 15.9 25.2 31.7
50 12.9 20.4 25.7 15.4 24.5 30.9
1 12.8 20.2 25.5 15.3 24.2 30.5
12.0 19.0 23.9 14.3 22.7 28.6
30°C 10 11.6 18.3 23.1 13.9 22.1 27.8
25 11.2 17.7 22.3 13.4 21.3 26.8
50 10.9 17.3 21.8 13.0 20.7 26.1
1 10.8 17.1 21.5 13.0 20.6 25.9
10.1 16.0 20.2 12.1 19.2 24.2
40°C 10 9.8 15.6 19.6 11.8 18.7 23.5
25 9.4 15.0 18.8 11.3 18.0 22.6
50 9.2 14.5 18.3 11.0 17.4 22.0
1 9.2 14.5 18.3 11.0 17.4 21.9
5 8.5 13.5 17.0 10.2 16.2 20.4
50°C 10 8.2 13.1 16.5 9.9 15.7 19.8
25 8.0 12.6 15.9 9.5 15.1 19.0
50 7.7 12.2 15.4 9.2 14.7 18.5
1 7.7 12.2 15.4 9.2 14.7 18.5
7.2 11.4 14.3 8.6 13.6 17.2
60°C 10 6.9 11.0 13.8 8.3 13.2 16.6
25 6.7 10.5 13.3 8.0 12.7 16.0
50 6.4 10.1 12.7 7.7 12.3 15.5
1 6.5 10.3 13.0 7.8 12.3 155
6.0 9.5 11.9 7.2 114 14.4
70°C 10 5.9 9.3 11.7 7.0 111 13.9
25 5.1 8.0 10.1 6.0 9.6 12.1
50 4.3 6.7 8.5 5.1 8.1 10.2
1 5.5 8.6 10.9 6.5 10.3 13.0
R 5 4.8 7.6 9.6 5.7 9.1 115
80°c 10 4.0 6.3 8.0 4.8 7.7 9.7
25 3.2 5.1 6.4 3.9 6.2 7.8
R 1 3.9 6.1 7.7 4.6 7.3 9.2
95°C
5 2.5 4.0 5.0 3.1 4.9 6.2

Mpumeyanue*: Y apmuposaHHeix mpy6 (Faser u MI1P/An/l1I1P) 6osee 8bicokoe paboyee HanpsaxceHue npu MmeHbweld MmoawuHe cmeHKuU u
b6onbweli nponyckHol crnocobHocmu.

Mpumeyanue**: [11a HamopHelx NOAUMPONUAEHO8bIX MPybonpPo8o00s, MPAHCIOPMUPYOWUX 20pAYYI0 800Y, KO3 duyueHm 3anaca
npoyHocmu (SF) cnedyem npuHumame pasHoim 1.5.




Tabauya 11

[Lonyctumoe pabouee gaeneHune Tpybonposoaa u3 MNP ana otonneHus

OTONUTENbHbI Ce30H Temnepatypa | Mepuopa aKcnayaTaumm Tpy6a Faser Tpy6a PPR/AI/PPR
5 14.11 14.11
. 10 13.57 13.57
75 25 11.58 11.58
45 10.05 10.05
5 13.12 13.12
10 12.54 12.54
80°C 25 10.56 10.56
MocTosiHHaA TemnepaTypa 70 °C, : :
BK/toYas 60 gHei B rogy npu 40 9.41 9.41
5 12.03 12.03
Temnepartype:
. 10 11.52 11.52
85¢C 25 9.22 9.22
35 8.48 8.48
5 11.04 11.04
. 10 9.76 9.76
s0°C 25 7.81 7.81
30 7.46 7.46
5 14.02 14.02
. 10 13.38 13.38
75C 25 11.33 11.33
45 9.82 9.82
5 12.90 12.90
10 12.35 12.35
80°C 25 10.05 10.05
MocTtosaHHasA TemnepaTypa 70 °C, : :
BKAtoyasa 90 AHel B roay npwm 37:5 9.09 9.09
5 11.81 11.81
Temnepartype:
. 10 10.72 10.72
85%C 25 8.58 8.58
32.5 8.03 8.03
5 10.59 10.59
90°C 10 8.96 8.96
25 7.17 7.17




EFUSITEK

a. CmaHdapmel

MexayHapogaHble cTaHAapThl 1ISO:
EN ISO 15874:2003 CucTembl N1aCTMaCCOBbIX TPyH6ONPOBOAOB A/1A rOpAYero U XoNo04HOro BogocHabxkeHumsa. Moannponunet (PP).
EN ISO 3126:2005 Cuctembl naacTMaccoBbix TPy60npoBoaos. MaacTmaccoBble KOMMNOHeHTbl. OnpeaeneHne pasmepos.

Yacmeo 3: KoHmpons kayecmasa

Poccusa:

[OCT P 52134-2003 Tpy6bl HanopHble 13 TEPMOMNIACTOB U COEAMHUTENbHbIE AeTaNN K HUM A1 CUCTeM BOLOCHABKEHMA 1 OTOMNIeHUS.
FOCT UCO 12162-2006 «MaTepuanbl TEpMONAACTUYHbIE AR HAMOPHbIX TPYD U coeanHUTeNbHbIX geTanei. Knaccuoukauma n obosHaueHwme.
KoadppuumneHT 3anaca npoyHoCcTmn».

[OCT 21.601-79 «BogonpoBog, 1 KaHanusaumsa. Pabouve yeptexmn».

CMN 40-101-96 MpoeKTnpoBaHMe M MOHTaX TPY6OMNPOBOA0B M3 MNOMMNPONUAEHA «PAHAOM-CONOIMMEPA».

CIM 40-102-2000 «MpoeKTpoBaHMe U MOHTaXK TPyboNpoBOAOB CUCTEM BOAOCHABKEHNA U KaHAM3aLLMM U3 NOIMMEPHBIX MaTEPUAIOBY.
CHuM 2.04.01 — 85 BHYTpeHHWI BOAOMNPOBOA U KaHa/M3aLUMA 34aHNA.

CHwulM 2.04.05 — 91 OtonneHune, BEHTUAALMA U KOHOULMOHMPOBaAHMeE.

CHwuIM 41-01-2003 «OTonneHue, BEHTUAALMA U KOHOULMOHUPOBAHUEY.

CHwuIM 31-01-2003 «3aaHnA XUable MHOTOKBapTUPHbIEY.

Hemeukue cTraHaapThbi:

DIN 8077 MonunponuneHoBble Tpybonposoabl. Pasmepbl.

DIN 8078 MonunponuneHosble Tpybonposoabl. O6wme TpeboBaHMA K KayecTBy. McnbiTaHWA. XMMUYECKasn yCTOMUYUBOCTb.
DIN 1988 TexHU4Yeckue npaBuia 41a CUCTEM NUTLEBOTO BOAOCHABKEHMS.

DIN 16962 CoeguHeHus gns Tpyb 1 yactm TpybonpoBoAOB A1 HAaNOPHbIX TPY6ONpPoBOAOB M3 MOAUMNPONUIEHA.
DIN 4109 3ByKOM301ALMA B CTPOUTENIbHOM CEKTOPE. 3BYKOU30ALMA B BOAOMPOBOAHbIX TPyHax.

DIN 18381 YcTaHOBKa CMCTEM ra30CHabKeHWs, BOAOCHABKEHNA 1 KaHAaNU3aLLMK BHYTPU 30aHUNA.

DIN 16928 MpoeKTnpoBaHMe coeaNHEHNN U KOMMOHEHTOB TPy6onpoBoA0B.

DIN 16960 Csapka Tepmonnactos. [TpuHumMnbI.

DIN 2999 Pe3bba Butsopta. LnnmHapuueckan BHyTpeHHAA pe3bba 1 KOHUYecKas Hapy»KHas pesbba.

DVS 2203 TecTnpoBaHue CBapKuU GUTUHIOB U TPY6 M3 TEPMONIACTOB.

DVS 2207 Capka TepMmonaiacTos.

DVS 2208 MalwuHbl 1 yCTPOMCTBA A/1A CBAPKM TEPMON/IACcTOB.

Apyrve HOpMbl U CTaHAAPTDI:

DVGW W308 Hopmbl 1 TpeboBaHUs K Tpybam, coeanHUTENbHbIM AeTaNaM U MeTogam COOPKM CUCTEM MUTLEBOIO BOAOCHAbKeHUs. EnEg
3aKOH 06 3HEeprocHabKeHuu.

BS 6920 MpurogHoCcTb HeMeTaNIUYECKMX U3AeNNI ANA UCMONb30BaHWA B KOHTaKTe C BOAOW, NOTpebaseMon NtoabMu, € yHeTOM UX BANAHUA
Ha KayecTBO BOAbI. (BennkobpuTaHus)

ENV 12108 Cuctembl naacTMaccoBbix Tpy6onpoBogoB. YcTaHOBKa TPy6ONpoBOA0OB BHYTPU 34aHUIA A8 ropaYelt U XON04HbIW BOAbI.

b. KoHmponb Kayecmea

Bcs npoayKuma mapku Fusitek® cambim TwwaTesbHbiM 06pasom KOHTPONMPYETCA U UHCMEKTUPYETCA. KOHTPO/Ib U MHCMEKTUPOBaHUE
OCYLLECTB/AETCA KaK CaMMM MPOV3BOAUTENEM, TaK U PA3IMYHBIMU HE3ABUCUMBIMM SKCMIEPTaMM U CEPTUGULMPOBAHHBIMM LLEHTPaMM.
[ns obecneyeHns KOHTPOA 3a KAYECTBOM Ha NPeAnpPUATUN paboTaeT COBPEMEHHbI UCMbITaTeNbHbIN LLeHTP 1 nabopaTtopums.

OCHOBHble 3Tanbl KOHTPONA KayecTBa:

v/ BXOAHOM KOHTPO/Ib CbIpbA

v/ HenpepbIBHbI NPON3BOACTBEHHbIN KOHTPONb

v/ cUCTEMATUYECKMIN KOHTPOJIb KauecTsa roToBOM NPOAYKLMK

c. lapaHmus

Ha nonavnponuneHosblie Tpy6bl 1 GUTUHTK cucTembl Fusitek® npegocTasaseTca rapaHTna cpokom Ha 10 neT npu ycnosum, ecam oHu
6bIIM YCTAHOB/IEHbI M KCMIYaTUPOBAUCL B PAMKaX NPUCYLLMX MM XapaKTEPUCTUK U B COOTBETCTBMM C MHCTPYKLMAMM MO MOHTAXKY.
06s3aTesIbHbIM YCI0BUEM AEWCTBUA rapaHTUW ABAAETCA UCNOIb30BaHNe TOIbKO KOMMNOHEHTOB cuctembl MIMP Fusitek®, a TakxKe Hannune
NPOTOKO/1a UCMbITAaHUI (MCNbITaHWE AaBAEHUEM).




Yacme 4: [Ipoyecc ceapku

a. CBGPO‘IHbIﬁ annapam u mexHosiocua ceapku

PactpybHas Tepmody3noHHas CBapKa ABIAETCA CaMbIM PACMPOCTPAHEHHbIM CMOCOBOM AN COeAUHEHUA MOAUMNPONUIEHOBbIX TPY6 1
dacoHHbIX M3gennit. Fusitek noctasifeT Kak pydHble CBapoyHble anmnapaTbl, Tak M CBaPOYHbIe MallWHbI C LEHTPATOPOM, MAeaNbHO
noaxoasaiime Ans pactpybHO CBapKM.

MHCcTpymeHTbl, HeobxoauMble ANA CBAPOYHOro npouecca:
CBapoyHOe yCTPOMCTBO AN1A TepMOdYy3MOHHOM pacTpybHOM cBapKu
HarpeBaTesibHble HacagKu ¢ TepIOHOBbLIM NOKPbLITUEM

HoXKHUUBI MK pesak, cneunanbHo npeaHasHayeHHble ana pesku MNP Tpy6
BnutbiBatowan bymara (candertku) MHAMKaTOp Harpesa HarpesatenbHas naHesb
TexHu4ecku cnmpt Z
MeTp (pyneTka)

MapKep unu cneumanbHbIi KapaHaaw
Ho ¢ KOPOTKMM U OCTPbIM SIe3BMEM
KoHTaKTHbIV TemnepaTypHblil UHAMKATOP

MHAWKaTop TemnepaTypsl

AN N N N N N N N

HarpeBatesibHble Hacaaku

MpasBuabHOe KpenneHne HenpasunbHoe Kpennexve
HarpesaTeNbHbIX HacafoK HarpeBaTe/bHbIX HacafoK

MNoproToBKa cBapo4YHOro annapara

HarpeBaTesibHble HacagKW HEOBXOAMMO NAOTHO 3aKPENUTL K HarpeBaTeIbHOM NaHeNM CBapOYHOro annapaTa, TO/IbKO Noc/ie 3TOro
BO3MOMHO OCYLLECTBAATb HAarpeBaHue. MoaKAUYMTE CBAPOYHbIV annapaT K CeTM MOLLHOCTbIO 220V 1 AOXKAUTECH CUTHAIA TAMMOYKM
WMHAMKaUMKM TemnepaTypbl, KOTOPAas NOKasblBaeT, YTO 4OCTUIHYTa Heobxoanmas paboyas Temnepatypa (260°C+5°C).

Mepes NpoLeccom CBapKM HEOHXOAMMO YA0CTOBEPUTLCA NPU NOMOLLM KOHTAaKTHOTO TEMMEpPaTypPHOro MHAMKATOPa, YTo TemnepaTypa
COOTBETCTBYET TpeboBaHMAM cBapKK Tpybonposoga us MIMP. OxnaxaeHne cBapoYHOro annapaTa BOAOW 3anpeLuaerca.

MoaroToBKa nepepg, cBapKou

HarpeBaTesibHble HAacagKW M HarpeBaTeIbHaA NaHeNb CBAPOYHOro annapaTa AO/IXKHbI OUMLLATLCA NPU NOMOLLM CMELMANbHOM BNUTbIBAOLLEN
6ymaru (candeTok), aTa onepaunsa SOAKHA NOBTOPATLCA KAXKAbIN pa3 nepes HayaloM HOBOW CBapKM. TakKe HeobXoaMMOo NpoBePATL
HarpeBaTe/IbHYO NOBEPXHOCTb OT BO3MOMKHbIX NOBPEXKAEHUN.

OTpesxbTe Tpyby, cpes3 A0MKeH BbITb CTPOro NepneHANKYAAPHLIM, CMATUE HEAOMYCTUMO, NPU HEOHXOANMMOCTH yaanuUTe 3ayceHubl. TWwaTenbHo
npoTpuTE NPOCNMPTOBAHHOM candeTKoM cBapnBaemble YacTu Tpybbl U GUTUHIA, MOBEPXHOCTb A0MKHA ObITb 06€3KMpeHa. Mpu nomoLm
cneuynanbHOro KapaHaalla uam mapkepa Ha Tpybe cneayeT oTMeTUTb FyBuHY Nporpesa, COOTBETCTBYIOLLYIO INyOUHe pacTpybHOM YacTm
UTUHra aHaNorMYHOro pasmepa.

Mpouecc ceapku

OfHOBpPEMEHHO BCTaBbTe TPYOYy U GUTUHT B HarpeBatoLlwme HacagKn COOTBETCTBYIOLLEIO pa3mepa COMAcHO AaHHbIX Tabauybl 12 [nybuHa
npozpesa mpyboel u OnuMenbHOCMb C8apPOUHbIX onepayuli npu memnepamype so3dyxa 20°C. MNocne Harpesa, BbITalwmTe TPYOY U GUTUHT C
HacagKu U, B COOTBETCTBUM C MAapPKMPOBKOM rybuHbI NAaBNEHUA, COeaNHUTE NAaBHbIM ABUKeHUem obe aeTanun, nsberas 0ceBoro BpalleHus.
B nepuvop cBapku Tpyba u GUTUHF AONKHBI OCTAaBATLCA HEMOABUMKHbIMU. CBAapHOM WOB 06A3aTeNbHO JO/KEH MHCMEKTUPOBATLCA. Ecin
CBapeHHble KOMMOHEHTbI MOIHOCTBIO OX1IAANIUCH, TO COEAMHEHWE FOTOBO K UCMO/Ib30BAHUIO.

Mpumeyanue: Ha KoHyax mpy6, ocobeHHo duamempom B40 mm u 6onee, pekomeHdyemcs cHUMAmMeo ¢acky nod yaaom 30-45°. C mpy6
60s16W020 Ouamempa 8 Mecmax coeOUHeHUs peKkomeHAyemca makxe cockabausams oKucauswWUlcA HapyHcHoll cnoli mamepuana
monuwuHoli npumepHo 0.1 mm. Henb3a ceapusames mpyby u pumuHz, Komopble c80600HO COeOUHAOMCSA 8 X0100HOM sude. O6a3amenbHO
nposepAalime mpyby Ha 08as1bHOCMb, 0ehOPMUPOBAHHbIE U M0BPEHOEHHbIE KOMITOHEHMbI HE0OX00UMO 0mbpaKossbIBaMb.

CXxemMaTUYeCcKuii YepTex npoLecca CBapku

1 " /{’ /~
V) INNNNNNNNNNY L N\ \|
Y Zi ) J
MoarotoBKa nepea, cBapKoii BbipaBHMBaHwWe 1 Nporpes CoeavHeHue 1 oxnaxaeHune
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b. dmanesi ceapku

Mpouecc ceapku NMNP Tpy6 n dputnHros

3 . Harpeiite annapat fo Heobxogumoli TemnepaTypbl
(monKeH 3aropeTbcs 3eNeHbIN MHAMKATOP)

4. BcrasbTe TPY6Y M GUTUHT B HarpesaTeNbHble

HacaZKu B COOTBETCTBUM C ycoBuaMM Tabnmnubl 12

=
N

%,
=

S0 ©

i

5 . BbICTpO BcTaBbTe HarpeTyio Tpyby B GUTUHT

Mpouecc cBapkn KomnosutHbix Tpy6 Fusitek® PPR/AI/PPR c BHyTpeHHMM apMUpPOBaHUEM

1 « CTporo nepneHAMKYNsAPHO OTpesKbTe TPyBy
Heobxoaumow ANUHBI, Npy 0bpe3ke He AOMKHO
06pa30BbIBATLCA 3aMATUI 1 3ayCEHLIEB

6. Bpemsi coeauHeHus 1 Bpems OXNaxaeHus
L0/KHbI TOYHO cobntogatbes. Hebonbloe
KOPPEKTUPOBAHME NOJIONKEHNA AOMYCTUMO B
MOMEHT CoeUHEeHMs

.a@ e {""- %

y

Sl

2 « Hacrpoiite nesswue Topuesarens cornacHo
pacnonosKeHus aaloOMUHUEBOTO CNoA B Tpybe

3 . Bcrasbre Tpy6y 0 ynopa B Topuesatens 1
NpPOBEPHUTE TOPLIEBATE/Ib HECKO/ILKO pas BOKPYT
Tpy6bI

®©

e e,
: =

| S
(-

4. MpoBepbTe KauecTso TopLeBaHUsA Tpy6bl,
ybeauTech, YTO CNI0W aNIOMUHWUA MONHOCTBIO CHAT

6. BcTasbTe TPyby M GUTUHT B HarpesaTesibHble
HaCcaAKyW B COOTBETCTBUM C ycnosuammu Tabauysr 12

5 « Harpeliite annapat go HeobxoaMMmoW TemnepaTtypbl
(mONMKeH 3aropeTbcA 3e1eHbI UHAMKATOP)

8. Bpems coefHEHs 1 BPEMA OX/IAXKAEHNA LOIKHbI
TOYHO cobnAaTLCA. Hebonbluoe KOPPEKTUPOBAHME
NONONKEHWA LOMYCTUMO B MOMEHT COEAMHEHNS

7. BbICTPO BCTaBbTe Harpetyto Tpy6by B GUTUHT
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Mpouecc ceapku Tpy6 Fusitek® Stabi
Mpouecc cBapku Tpyb Fusitek® Stabi aHanornyeH npoueccy cBapku 06bI4HbIX TPY6 13 MIMP, AononHUTENbHO TpebyeTca NPOBECTU 3a4UCTKY

Tpy6bI Stabi nepes npoueccom cBapku. CneupnanbHblii MHCTPYMEHT 3a4MCTKU HEOBX0AUM A1 CHATUA BepxHero cnos MMP 1 cnon

ANOMMHUSA.
BaxcHo! B 30He c8apKu He 00/1#HO bbimb aAOMUHUSA, neped Kaxooli ceapKoli HE0HBXOAMMO OCyuw,ecmesnsime 8U3yanbHy MPOBEPKY.

1 . CTpOro nepneHAMKyAspHO oTpexbTe Tpy6by 2 . Mpv NnomoLLm cneumanbHOro MHCTPYMEHTa
HeobxoAMMol AnuHbI, NpY 0bpeske He A0MKHO 334YUCTKM CHUMWTE BepXHMiA cnovi u3 MNMMP u
06pa3oBbIBaTLCA 3aMATUIN U 3ayCEHLEB cnoit antomuHua. Mepes ceapkoi ybeautecs,

YTO a/IIOMUHUI NONHOCTbIO 3aUULLEH

¢. Mpoyecc ceapku npu nomMowu ceapovHol MauwluHbl C YeHMpPamopom

Fusitek® noctaBnseT coBpemeHHble CBapOYHble MALLUHBI C LLEHTPATOPOM ANA pacTpybHol cBapku Tpyb n putnHros ns MNMP, KotTopbie
cneumanbHO paspaboTaHbl 418 BbICOKOTOYHOM CBApKM Tpyb u duTHHros 6onblioro guametpa. JeTanbHble MHCTPYKLMU NO CBApKe
npuaaraloTcA HeNMoCpeACTBEHHO K annapary.

HarpeBaTtenbHoe 3epkano

DdukcaTtop

. J Kpennexus nog GuUTUHT

KpenneHws nog, Tpyby

KHonKa perynmposaHuna paccToaHna

”

Tabnvua “Bpems nporpesa

Lindpposas naHenb ynpasneHus

Mepekntoyatens Auamerpa Tpy6bl BbIkntoyaTtenb

PyneBoe Koneco

lModzomosumeribHbili npoyecc
1. BbibepuTe HeobXoayMble HarpeBaTe/ibHble HAaCaAKM B COOTBETCTBUM C AMaMETPOM Tpybbl U GUTMHTA, 3aKpenuTe 1X Ha CBApPOYHOM arnnapare.

2. KpenneHwa nog, GUTUHT MOTYT PerympoBaTbcA B COOTBETCTBUM C pa3mepom GpUTUHTA, OfHA CTOPOHA KpernieHUin MOKET UCMOo/b30BaTbCA

AN GUTVHTOB Masloro AMameTpa, a Apyras CTOPOHa MOMKET UCMO/b30BaTbeA 417 GUTUHIOB 6O/bLIOTO AyameTpa (/1A 3Toro HeobXoarMo
pa3BepHyTb KpernieHns no ocv Ha 180°). KpenneHue ¢ KpyroBbiM 3aXKMMOM MCMO/B3YETCA AR 3aKPernieHns Tpyob.

3. bokoBas Kpym1as pydka (mepekntovaTtesb AMameTpa Tpybbl) UCnonb3yeTcs Ans GUKCMPOBaHUA yBKHbI CBApKM BbIGPaHHOMO AvameTpa.

[aHHbIi nepexntouaTtenb peryampyert aauHy Tpybbl, Kotopas byaeT BapuTbea B pacTpyb.

4. KHOMKa peryMpoBaHusa paccToAHWA: yaepKUBaTe KHOMKY PEryIvpoBaHNUA PAcCTOAHUA HaXKaTol /1A PEryIMPOBaHWA PACCTOAHWA MEXKIY ABYMS
ABVXKYLLWMMK B10KaMu, NpnbamssTe 06a ABMKYLLMX 6/10Ka Apyr K Apyry Mpy MOMOLLM PY/IeBOTO Kosleca A0 UX MOJHOM OCTaHOBKM.

5. 3akpenwuTe Tpyby NpW NOMOLLY pblyara B 3aXKMMe TaK, YTObbl OHa HE MOIJ1a ABUraTbCs.
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EFUSITEK

Mpouecc cBapku

1. 3aKkpenute GUTUHT B KpenieHun ans GUTuHra. Yoeamurech, YTo CBapMBaemasn NoBePXHOCTb GUTMHIA U
NOBEPXHOCTb HarpesaTeabHOM MydTbl TOUHO COBMAAAOT. 3adUKCUPYITE NPK MOMOLLM GUKCUPYIOLLETO pblyara.
YcTaHoBUTe TPYBY B KpenaeHue gasa Tpybbl. He 3akpennsiiTe 3a’KMm NAOTHO.

Mpubaunsbre 06a ABMKYLLMX B110Ka APYT K A4PYTY NPU MOMOLLM PYJIEBOrO Koeca A0 WX NMOJIHOM OCTaHOBKM, Mpu
3TOM yAepKMBaTe KHOMKY PeryiMpoBaHms paccTosHUA HaxaToi. Tenepb Tpyba oTperyanposaHa no rybuHe
CBaApPKM, OTNYCTUTE KHOMKY PEryInpoBaHNA PacCTOAHMA U 3aKpenuTe Tpyby NPy NOMOLLYM pblyara B 3aXKMMe TaK,
YTO6bl OHA HE MOT/a A,BUraTbCA.

2. JsuvkyLime 610KM JoMKHbI ObITb pa3BeAeHbl B CTOPOHbI, @ HarpeBaTe/IbHOEe 3epKano AO/KHO OblTb ONyLEHO
BHM3. YbeanTechb, 4TO CBapOYHaA MallMHa rotosa K pabote. Koraa roput 3eneHan 1amnoyka, 3To 03Havaer,

YTO JOCTUTHYTa HeobxoaMman A/1A cBapKu paboyan TemnepaTypa (ybeanTecs, 4To TemnepaTtypa HarpeBaTeNbHbIX
Hacaaok Takxke 260°C+5°C). MNpnbamsbTe 0ba ABMKYLMX 610Ka APYr K APYry NPU MOMOLLM PyN1eBOro Koaeca 4o

MX NONHOW OCTAaHOBKW. PekomeHayemasn TemnepaTypa cBapkM yKkasaHa B Tabauye 12 [nybuHa rnpozpesa mpybel ]
U 01umesnbHOCMb C8APOYHbIX onepayuli npu memmnepamype 8o3dyxa 20°C. MNocne Toro, Kak Bpems Harpesa

BbILW/O, BbICTPO pa3BeanTe ABUNKYLLME BIOKM B CTOPOHbI M MOAHUMUTE HarpeBaTebHOe 3epKaso.

3. CHosa caepute ABWKyLLMe BIOKM BMecTe TaK, YTobbl Tpyba U GUTUHT cBapuauch. He BbIHUMAlTe
CBapHOe coeamMHEHME 1 He BpaLlaiiTe pyneBoe Koeco A0 TexX Mop, NoKa NoJIHOCTbIO He BbILW/O0 Bpems
oxnaxaeHus. PekomeHayemas Temnepatypa oxnaxKaeHus ykasara 8 Tabauye 12. [ny6uHa npozpesa 2pyboi u
071umesnbHOCMb C8APOYHbLIX onepayuli npu memnepamype 8030yxa 20°C. NMocne Toro, Kak 3aKOHYUTCA Bpems
OXNaXKEHMS, CBapHOE COeAMHEHNE MOKHO MCMO/b30BaTh.

d. lnumensHocme ceapoyHbix onepayuii 0aa mpyb u pumuHz08 Fusitek

Tabauya 12
JONnTenbHOCTb CBapOUHbIX onepauuii ana 1py6 u putunros Fusitek npu rTemneparype Bo3ayxa 20°C
AnameTp Tpy6bl, MM Fny6buHa nnasneHusa, mm Bpems Harpesa, ¢ Bpems cBapkuy, ¢ Bpems oxnaxkaeHusa, MuH

20 14 5 4

25 15.5 7 4 3
32 17 8 6 4
40 18.5 12 6 4
50 20.5 18 6 5
63 24.5 24 8 6
75 28 30 8 8
90 31.5 40 8 8
110 36.5 50 10 10
125 41 60 11 10
140 43 70 13 10
160 46 80 15 15

Mpumeyvanue: Mpu memnepamype Hapy#Ho20 8030yxa HUxce +5°C 8pems Hazpesa Ao HO bbimb yeeau4deHo NpumepHo Ha 50%.
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e. Jegekmeol ceapku mpybonpoeoda u3 MNP epacmpyb

Tabauya 13

DedekTbl cBapku Tpy6onposoaa u3s MIMP Bpactpy6b

BHelwHui4 BUA, cBAapHOro

o BCeW A/IMHe CBapHOrO LUBA

Ne T OnucaHue aedekta MpuurHa BO3HUKHOBEHUSA gedeKTa
HenpasunbHoe coeAnHeHVe No NpUiuHe | a. MpesbllweHa A0NYCTUMAs 0BaNbHOCTb HAMOPHOM TPYEbl UK
1 nedopmauym Tpybbl. OBaNbHOCTL UK pactpy6a GpUTHHTa;
: nedopmaLma KoHUa Tpybbl A GUTHHFA | b. HenpaBuabHaa GpUKcaLmMa HanopHoO Tpy6bl U GUTUHTa;
nocne cBapkn . HencnpaBHOCTb 3aXKMMHOrO Npucnocobnexus;
HenpasunbHoe coeanHeHre No npuumnHe  |a. KoHew, Tpybbl 06pe3aH He Nog, NpAMbIM YI10Mm;
HeA0CTaTOYHOTO BABUra KOHLA TPYBbI B |b. HegocTaTouHoe Bpems nporpesa;
2 pactpyb ¢utnHra. HegoctatouHas rybuHa | c. HegoctatouHas TemnepaTypa HarpeBaembix Hacagok;
’ CBAPHOrO LUBA MPY NONHOM UK d. CmeleHure no ocu Tpybbl M GUTUHTA B NEPUOA, OXTAKAEHUS;
4aCTUYHOM MPOBapMBaHMK CBapuBaemblX | e. CAULLKOM ANUTENIbHOE BPeMsA BABUTaHMA Tpybbl B pacTpyb
NoBepPXHOCTeM $UTMHra nocne oniaBieHNS;
N \ \ a. MpeBblWweHne pasmepoBs AOMNYCKOB AnameTpa Tpybbl uam pactpyba
EY L SR e | HenpasunbHoe coeanHeHve No npuumHe ﬁ”T”Hra' A Tov6
. 06pa30BaHHe NyCTOT B CBAPHOM coeauHeHmy | P+ Ha/MHMe LapanuH 1 Haapesos Ha NOBEPXHOCTY HaNOPHOM TPYGbI;
] A} c. HecueHTpupoBaHHOCTb Tpy6bl B pacTpybe aetanu;
I d. HenpasuibHaa mexaHuuyeckas obpaboTka Tpybbl;
NS a. 3arpA3HeHWe CBapnBaeMbIX MOBEPXHOCTEN;
HenpasunbHoe coeanHeHne ¢ HegoctatouHo |b. 3arpasHeHne paboynx NOBEPXHOCTEN CMEHHBIX HAarpeBaTesIbHbIX
4L | deececasecacase -| NONIHBIM CBAPUBAHMEM U C Pa3beMHEHMEM B|  HaCaAoK;
N/I0CKOCTU CBAPKK c. TepmunyeCcKoe NOBPEXKAEHWE MATEPUANA;
1 &K d. HenpasunbHbI Noabop cBapMBaeMbIX MaTepPUanos;
ANAANNN a. MNpesblweHne ycunua Basura Tpybbl B pacTpyb nam npesbllleHne
I \),’l”lllm YCUNUA CXKATUA CTbIKA;
s ( 3ayseHHOE NONEpeUHOE ceueHMe HaNopHOH b. CBapvBaHMe TOHKOCTEHHOW HanopHoOM Tpy6bi;
. - - TpYBbl B MeCTe CBApKHM c. MpesbiweHne BPeMeHM Harpesa matepuana;
d. MpeBbilweHe paboyeit TemnepaTypbl CBapPKK;
e. MpeBbILeHHbI MHAEKC TEKYHECTU pacr/iaBa MmaTepuana HarnopHowu
Tpy6bI;
2 . 3arpA3HeHue pabounx NOBEPXHOCTEN CMEHHbIX HarpeBaTesibHbIX
6 Hanunumne vyxepoaHbIX BKAOYEHWI 1 a iaac’; o: P osep € arp E/1bHB
: NMOPUCTOCT B LLIBE CBAPHOIO COEANHEHUA AOK;
b. MonagaHwe pacTBopUTENA UAK BNAU B CTbIK NPU CBAPKE;
a. OWwKnbKa COOCHOCTM HAMOPHOM TPYDbI M GUTUHIA NPU GOPMUPOBAHUM
7 YrnoBoe OTKIOHeHWe (HeCOOCHOCTb cBapHoOro coeanHerus (Mpu MoHTaxe HanopHoro Tpy6onposoaa
. CBapWBaEMOro coeauHeHus) paspeluaeTcs OTKIOHeHWE OT ocK He Bonee yem Ha & = 0,2%);
b. JedekT obopyaosaHus;
HenpasuibHoe 06pasoBaHue rpata npy  |a. MNpeBbIleHne TemnepaTypbl CMEHHbIX HarpeBaTe/IbHbIX HAaCaA0K;
8. cBapKe € 0fHOM UK 0benx CTOPOH b. MpeBbllweHWe BpemeHW Harpesa maTepuana;
(TOYeYHbIN NNK No BCel A/IMHe LWBa) c. MpeBblWweHWe A0NYCKOB CBAPKW;
a. HepgocTaTouHaa TemnepaTypa CMEHHbIX HarpeBaTelbHbIX HacafAok;
9 HepoctaTouHas BbIcOTa rpata, ero oTcyTcTBMe b -
. . . HepgoctaTouHoe Bpems Harpesa maTepuana;
C OAHOM UK ¢ 06enx CTOPOH CBAPHOTO LLIBA
c. MpeBbilweHWe BHyTPEHHero AnameTpa pactpyba GpuTuHra;
dopma rpata B BUAe Han/biBoB (ciouctas  |a. MpeBbileHre TeMnepaTypbl CMeHHbIX HarpeBaTe/IbHbIX Hacafok;
A@), === — dopma) nnm ero otcytctere Byactu am | b. HeobpaboTaHHas NOBEPXHOCTb CTbiKa;

5 3a|'pﬂ3HeHVIe NOBEPXHOCTU CTbIKa;
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EFUSITEK

a. Moumaxc mpyb6onpoeodoe u3 P

Yacmeob 5: MoHmax3 cucmemeoi

CyLiecTByeT HECKO/IbKO TMMOB NPOKaAKM Tpybonposogos us MMP:
v~ CKpbITas NpoKnagKa

" MOHTaX B LaxTax

v OTKpbITas NpokaaaKa

B npouecce Npoknaakm HeobXoAMMO YUYUTbIBaTb Pas3INUHble 0COBEHHOCTU M YCI0BUA, B YaCTHOCTM: IMHEHOE TENN0BOE pacluMpeHue,
Cnocob coeanHEHUs, YCNOBUA SKCMNyaTaL MK, @ TaKKe HEOBXOAMMYIO KOMMEHCcaLMIo.

TexHuKa KpenneHua Tpy6onposogos

[ns kpenneHus Tpy6onpoBOA0B UCMONbL3YHOTCA 4Ba BUAA OMOP: XECTKME OMOpPbl U CKOJ/Ib3ALLME ONopbl. PEKOMEHAYETCs UCMNob30BaThb
XOMYTbI C YMIOTHUTENbHBIMM PE3UHOBbLIMM MPOKAAAKAMM, CeLManbHO npegHasHadyeHHbIMK ans Tpy6 m3 MNP, JaHHble XOMyTbl He AO/XKHbI
OCTaBNATb MEXaHUYECKMX NOBPEXAEHNI Ha Tpybe.

HecTtkue onopbl

TakoW cnocob kpenneHuna Tpybonposoaa UCKAOYAET BO3MOXKHOCTb KOMNEHCALLMK, }KECTKME ONOPbl YCTaHABAMBAIOTCA HA OTAE/bHbIX
OTpesKax TpybonpoBoaa, 3a CHET XKEeCTKOro coeguHeHusa obecneunsaeTca HageKHaa NPokaaaKa. HeobxoaMMo YeTKOo paccunTbiBaTb
paccTofAHME MeXy ONopamu, y4YMTbIBAA HarpysKy npu pacwmpeHnn. He Ucnonb3yiTe KayatoLmMecs XOMyTbl B KAUECTBE KECTKUX OMOop.

SUTUHF HecTkan SUTUHT
ecTKan GUTHHT ecTkan onopa
onopa onopa
KpenneHwue ¢ aByMsA KeCTKUMU ONOpPamun U GUTUHTOM MeEXKAY HUMMU KpenneHwve c AByma GUTUHTAMM U XKECTKOW ONOPO MeX Ay HUMU
YronoK
TpOTHMK ﬁ
7 H— 5
o N o
HECTHAA ESIkeA ecTkaa onopa ecTkaA onopa
onopa onopa i
o O[O < *ecTkaa onopa
BOAAHOM CHETUMK MW KpaH RECTHAR OTop% 7
KpenneHne BOAAHOTrO CHETUMKA UM KpaHa KpenneHue npu passeaeHnn TPOMHMKOM KpenneHve npu passeseHnM yriiom

CKonb3sALMe onopbl

IToT cnocob KpenseHus Tpybonposoaa No3BonseT Tpybe NnepemeLLaTbcs Mo ocv B 060MX HanpaBAeHUsX, He NOBpeXAan camy Tpyoy.
Heobxoanmo pasmeluatb GpacoHHble AeTanm Ha 601bLIOM PACCTOAHMM OT CKOML3ALLMX OMOpP, YTOBbI OHW HE MeLlanu nepeasuskeHuto. Mpu
TaKoMm crnocobe KpensieHWsa 0CTaeTcs BO3MOMKHOCTb KOMMNEHCALMOHHOMO ABUMKEHUA.

Ob603HaueHue:
KO — xecTKas onopa
CO — ckonb3ALwan onopa

CKONb3AUWaA onopa

YCTaHOBKa CO CKOMb3ALLMMM ONopamm YcraHoBKa Tpy6onpoBsoaa B cBo6ogHOM enobe
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Tabauya 14

PaccrosiHue mexxay onopamu ana Tpy6 MMP Fusitek PN10 (ropu3oHTanbHbIM Tpy6onposoa)

PaccroaHue mexay onopamu ana Tpy6 MIMP Fusitek PN16 / PN20 (ropu3oHTanbHbIlM Tpy6onposoa,)

@16 55 @75 150

@20 65 @90 165

@25 75 @110 180

20 @32 90 @125 205

@40 100 @140 215

@50 120 @160 225
L 763 140 )
Tabnuya 15

PacctosHne mexay onopamu ans Tpy6 MMNP/An/NMNP Fusitek (ropusoHTanbHbINM Tpy6onpoBsoa)

P16 50 50 50 50 50 50
@20 60 60 60 60 55 50
@25 75 75 70 70 65 60
?32 90 90 80 80 75 75
@40 100 100 95 90 85 80
@50 125 120 110 110 100 95
63 140 140 130 130 115 105
@75 155 150 140 140 125 115
@90 165 160 155 155 140 125
L @110 185 180 170 170 160 140 )
Tabnuya 16

PaccroaHue mexay onopamu gnsa Tpy6 MNP Fusitek Faser (ropusoHTanbHbIN Tpyb6onposoa)

@20 125 120 110 110 100 90
@25 130 125 120 120 110 100
@32 150 150 140 140 130 120
@40 170 165 160 160 150 140
@50 190 190 180 180 170 160
L @63 210 210 205 200 190 180 )
Tabnuya 17

$20 90 90 85 85 75 70
@25 105 105 95 95 90 80
@32 120 120 110 110 105 95
@40 135 130 125 125 120 110
P50 155 150 145 140 130 130
?63 175 170 165 160 155 145
@75 185 180 175 175 165 155
?90 195 195 185 185 175 165
$110 215 210 200 190 180 170
@125 240 225 215 195 185 175
$140 255 235 220 200 190 180
L @160 270 240 235 205 195 185 )

Mpumeyanue: [113 sepmuKanbHbix mpy60onposodos MAKCUMAnbHOE PACCMOAHUE MeXOy 0ropamu yMHOMAemcs Ha KoaggpuyueHm 1.2.
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EFUSITEK

b. Ckpbimas npoknadka

CKpblITan Npok/aaaKa noapasymeBaeT nog coboi ycTaHoBKy TpybonpoBoaa B
6eToHe, Nog, WTyKaTypKOW, B CTeHe nau B noay. MNpu yknagke nog,
LUTYKATYPKOI HEOBXOAMMO OCYLLECTBAATL N30ALMI0. MPKY TaKo NpoKnaake
JIMHEeHOoe pacwmpeHne 0bbIYHO He YUUTLIBAETCA, NPW 3TOM U301ALMUA
[OOJIXKHA ObITb BbIMONHEHA B COOTBETCTBUM cO cTaHAapTom DIN 1988. Cam
KaHan ANns MOHTaa f0/KeH 6bITb cBOOOAHbIM M 0becneynBaTb
KOMMeHcaLUuio paclumpeHmns Tpybonposoaa. Ecnu e Tpybonposos cornacHo
YCNOBUAM He A0/KEH M30AMPOBaATLCA (NPOKNaaKa B 6ETOH, B MO, B CTEHY),
TO €ro TaKXe MOMHO YKNaablBaTb 6e3 yyeTa IMHEeNHOro paclumpeHus, Tak Kak
OHO byAeT KOMNEeHCUPOBATLCA CAMUM MaTEPUAIOM.

U3onayus mpy6 8 cucmemax xon00Hol (numeegoli 800bl1)
Tpy6bl 13 MNP Npu ycTaHOBKE CUCTEM NOAAYMN XON04HOM (MUTLEBOI BOAbI) AOMKHbI U30IMPOBaTLCA OT 06pa3oBaHMA KoHAeHcaTa. Fusitek
peKkoMeHayeT OCyLLeCTBAATb M30NALLMIO COTACHO HemeuKkomy cTaHgapTty DIN 1988, Part 2.

Tabnuya 18

KoHTpo/bHble BeIMYMHbI MMHUMAJIbHOM TONLLMHBI M30N1ALMU B CUCTEMAX XONOA4HOM BOAbI

OTKpbITasa NPOKNAAKA B HEOTanN/1MBaeMoM MOMELLEHUN 4 mm
OTKpbITasa NPOKNaAKa B OTaNnIMBaeMOM NMOMELLEHNN 9 Mm
MpoknaaKa B KaHane 6e3 TpybonpoBoAOB OTONNEHUA UM FOpPAYEn BOAbI 4 mm
MpoKknazKa B KaHane ¢ TpybonpoBoAammM OTOMNNEHUA UAK FropAYelt BoabI 13 mm
lMpoKknaakKa B CTeHe, CTOAK 4 mm
MpoKnaaKa B cTeHe ¢ ¢ TpybonpoBoAaMu OTOMNAEHUA WU FOpAYen Boabl 13 mm
L Mpoknagka B 6eToHe 4 mm )

¢. MoHmas 8 waxmax

Mpu1 BepTUKaNbHOM NPOKAAKe BO BPEMSA YCTAHOBOK OTBOZOB M OTBETBIEHWUI HEOBXOAMMO YUUTHIBATL KOMMNEHCALLMIO CTOAKA.
PekomeHZayeTcA NPUMEHATb MHOFOC/IOMHbIE KOMMNO3UTHbIE TPY6bl, aPMUPOBAHHbIE ATOMUHUEM UK CTEKIOBOSIOKHOM, KOTOPbIE N0 CBOUM
KayecTBaM MAeasibHO NOAXOAAT AN TaKOro POAa MOHTaXKa, a IMHENHOe pacluMpeHne TakuxX Tpy6 3HaYNTENIbHO MeHbLLE NPOCTbIX TPY6 13
MMNP. Heobx04MMO MCNONBL30BATb TONLKO KECTKME KPEMEXKHbIE OMOpPbI, C PaccTosHUEeM He 6onee 3-x MeTpoB. [py MOHTaxe ¢
MCNonb3oBaHUeM 0bbluHbIX Tpy6 13 MNP TpebyeTtcs yaensaTb 0coboe BHUMAHME BONPOCY KOMMEHCaL WM.

\

U.

Mpu npoxoae nogatolueit Tpy6bl yepes Kopob Ecnv Kopob MMeeT A0CTaToOYHOE NPOCTPAHCTBO Ecnv Kopo6 He MMeeT JOCTaTOYHOro
HY)XHO 06ecneunTb cBO6OAHBIN X0A TPy6bI. ANA YCTaHOBKM ynpyroro narn6a 3a cyet NPOCTPAHCTBA A/1A YCTAHOBKM PACcCYUTaHHOTO
M3meHeHue no AnunHe obecneynBaeTca npu KOMMEHCALMOHHOrO KoNeHa, To peKomMeHayeTcs KOMMeHcaTopa, To Heo6X0AMMO YBENUYUTD

NOMOLLM KOMMeHcaTopa PacLUMpPeHns, KOTOPbIN MCNO/Ib30BaTh TAKOE KOMMEHCUPOBAHME. oTBepCTHE B CTeHe Ans obecneyeHns
[LO/KEH KOMMEHCUPOBATb ABUKEHUS BBEPX U BHU3. [L0CTaTOMHOTO MECTa /1A ABUKEHUS.

MpumeyaHue: Tpybbi Yepe3 omeepcmus 8 cmeHe caedyem nporycKkame 8 U3oAayuu.
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d. OmKpbIimas NpoKnadka

Mpw OTKPbLITOM NPOKAZAKe HEOBXOANMO yAeNsaTb 0coboe BHUMAHME Toy6a NINP/An/MINP Tpy6a Fusitek® Faser

BHelHemy BuAy Tpybonposoaa. Tpybbl u3 MNP umetoT £0BONbHO 60/1bLLION % Toy6a NP

KO3OPULMEHT NMHEMNHOTO PacUMPEHUSA, NOITOMY HYKHO YUUTbIBATb STOT —

baKTOp ¥ 3apaHee NPOCYNTLIBATL BCE CNOCOBLI BO3SMOXKHOM KOMMEHcaLuu. g &

[ns nonMnponuaeHoBbIX TPY6, apMUPOBAHHBIX aIlOMUHUEM UK S 60

KOMMNO3MLMeN CTEKNOBONOKHA, KOIPPULIMEHT TMHENHOTO pacLUMpeHmns % 50

3HAYMTE/IbHO MEeHbLLEe, MO3TOMY HYacTo, B C/yYanX, rae Heobxoanm CTporuii e 20

y4eT 3Toro KoabouumeHTa, TPy6oNpPoBOAbI MOHTUPYIOTCA U3 TakUX TPy6. % 2

KoaddnumeHTbl AHeliHoro pacmnpeHuns ana Tpy6 Fusitek®: R

Tpy6a MMNP: a=0.15 mm/m°C 10

Tpy6a MMP/An/NNP: a=0.03 mm/m°C 0

Tpy6a Fusitek® Faser: a=0.045 mm/m°C 001 2 3 4 5 S % U
AL (MM/M) nuHeliHoe paclumpeHue

Mpumep pacuyeTa IMHENHOro pacwmpeHus Tpy6onposoga Fusitek® NMNP

dopmyna Ans pacyeTa IMHENHOIO pacluMpeHus (CoKpaLLeHus):

AL = axLxAT

AL - nMHeHoe pacwmnpeHune (Mm)

o - KO3OPULMEHT TEeMNepPaTypHOro AnHeHoro pacwmperuns (mm/m°C)

L - anvHa Tpy6bbI (M)

AT - pasHuMua TemnepaTyp NpU MOHTaxKe 1 akcnayatauum (°C)

Mpumep 1:

AL - ? (Mmm) PeweHue:

Tpy6a MMP: al = 0.15 mm/m°C AL =0.15mMm/m°C x 3 m x 60°C = 27 mm (Tpy6a MMP)

Tpy6a MMP/An/NNP: a2 = 0.03 mm/m°C AL =0.03 mm/m°C x 3 m x 60°C = 5.4 mm (Tpy6a MMP/An/MNMNP)

Tpy6a Fusitek® Faser: a3 = 0.045 mm/m°C AL = 0.045 mm/m°C x 3 m x 60°C = 8.1 mm (Tpyba Fusitek® Faser)

L=3m

T1 = 80°C (TemnepaTtypa npu 3KcnayaTaumm)

T2 =20°C (TemnepaTypa Npy MOHTaXe)

AT=T1-T2=60°C

e. Cnocobbi KOomMrneHcupoeaHua pacwupeHusa AL L

KomneHcayuoHHoe KoneHo

MWHUMaNbHasn AJIMHA KOMMNEeHcaTopa PacLUMPEHNA MOXKET BbITb paccunTaHa Ha
OCHOBe cneaytoLent Gopmynbl:

L, = C x V(DxAL) L
L, - A71MHa KOMMeHcaTopa pacliMpeHus (Mm)

C - KOHCTaHTa maTepuana (MMP=20) \
D - BHewWwHwuit guameTp Tpybbl (MM) 1§[:I§| ——— xo
AL - nvHeHoe pacwmnpeHune (Mm)

Mpumep 2:
L - ? (mm) PelwweHue:
D =40 mm L, =20 x V(40x27) = 658 mm

AL = 27 mm (BO3bMeM AaHHble U3 [Mpumepa 1)

[ns Tpybbl C BHEWHUM gruameTpom 40 Mm 1 AIMHOM 3 M, KOTOpas MMeeT MU3MEHEHME HaNpaB/ieHMA C Nepenagom TemnepaTtyp 60°C,
KOMMEHCUPOBaHWUe ANA pacnpeseneHns UsMeHeHu No AnHe cocTaBuT 658 MM. BbluncieHHas KOMNeHcaUMoHHan aavHa L, (aivHa
KOMMNeHcaTopa) — 3TO y4acTok TpybonpoBoaa 6e3 Kaknx-nmbo onop uam KpenneHui, KotTopble Moru Bbl NPENATCTBOBATL TEMMNEpPaTypPHOMY
U3MeHEeHWIo A nHbI TpybonpoBoaa.
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EFUSITEK

M-06pa3Hbili KomneHcamop

Ecnu oTcyTCTBYET BO3MOMKHOCTb KOMNEHCUPOBAHMSA PAaCLIMPEHUA NyTEM
M3MEeHeHWs Hanpas/ieHWs, TO PEKOMEHYEeTCA UCNONb30BaTh M-06pasHbIi
KomneHcaTop.

LLInpuHa M-06pasHOro KOMNeHcaTopa PaccUnTbIBAETCA MO Cedytoweit
dopmyne:

W, =2xAL+S,

W, - W1purHa KomneHcaTopa (Mm)

AL - NMHelHoe paclimpeHne (Mm)

S, - 150 mm (6e3onacHoe paccTosHue)

Mpumeyvarue: W, 0onxcHo 6bimb 6onbwe unu pasHo 10D

Mpumep 3:

W, - ? (mm) PeweHue:

AL = 27 mm (Bo3bMeM AaHHble w3 [Mpumepa 1) W, =2x27 mm + 150 mm = 204 mm
S, =150 mm

Heobxoaumo ycTaHoBUTb M-06pa3sHbIit KOMMNEHCATopP C WUPUHOM 204 Mm.

Mpumepbl TEXHUKU MOHTaXKa Tpybonpoeoaa

YKecTkan onopa B HUXKHe YacTh BEPTUKabHOrO
TpybonpoBoaa
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Yacme 6: Mepbi npedocmopoxcHocmu

Fusitek HacToaTenbHo pekomeHAyeT NPUHUMATb BCE YKa3aHHble HMXXe mMmepbl NPeaoCTOPOXKHOCTM C Uenbto obecneyeHusn npaBuUIbHOIO “n
6€30MacHOro MCNosb30BaHWA CUCTEMDbI.

Huskasa temnepartypa
Korga Temnepatypa 6amn3ska K 0°C, matepuan CTaHOBUTCA XPYMNKUM, NO3TOMY peKoMeHAyeTcs n3beratb BO3MOXKHbIX

yaapos no Tpybe. Ecnn ecTb pUCK 3amep3aHms BoAbl BHYTPU Tpybbl, TO Heobxoaumo, 4Tobbl Boga bbina cavTa, Tak 0°C
KaK yBe/nnMyeHne o6bema MOXKET MPUBECTU K MOIOMKaM UK paspbisy Tpybonposoaa.
lfepmeTusaumna coegmHeHUN
( 1 PekomeHZyeTCca UCMob30BaTh TeDSIOHOBYHO IEHTY ANS repMETU3aLUN Pe3bb0BbIX COEAUHEHWIA.

=" | HamoTka ®YM neHTbl Ha pe3bby J0NMKHA OCYLLECTBNATLCA OT HaYana No Xoay pe3bbbl TakMm
06pasom, 4Tobbl NocneayoLmii BUTOK YacTMuHO (Ha 30 - 40%) nepeKpbiBan NpeablayLimii KoHel,
NeHTbl. YTOBbI UCK/IHOUYNTL BOSMOXKHOCTb NOABAEHMA MOPLLMH U CKNAZO0K Ha neHTe DYM, KoTopble
Npu 3aKpy4YMBaHMK B pe3bby CBOPAYMBAOTCA U NPUBOAAT K PA3yn/I0THEHUIO COEAMHEHUS,
HamaTbIBaTe JIeHTY C HaTAroM. lMocne Toro Kak Bbl HAMOTA/IM IEHTY, MPUMKMUTE €e C CUAOM K

pesbbe, NpoKpyunBan nanbLamu. HauvMHaiite 3aKpyumBaTh COe4MHEHMUE, OHO AOKHO TYro

3aKpy4MBaTLCA, MPK 3TOM sieHTa DYM fo/MKHA PAa3MMHATBLCA M 3aMONHATL BCE MPOCTPAHCTBO

Mexay AByms pesbbamu. Ecim coeguHeHne 3aKpyUMBaEeTCA JIETKO, TO HAHECUTE eLLLe HECKO/IbKO BUTKOB ieHTbl GYM.

MoHTaxK KoMm6uHUpPoBaHHbIX GpuTUHroB u3 MNP c TPy6HOI pe3bboii ¥ U %, He MEeIOLLUX LECTUrPaHHUKA KMo KOY» HA IaTYHHOMU

yactm puUTUHra
BAXKHO! Ycunue 3akpyumBaHusa KOMBUHMPOBaHHbIX GUTUHIOB 13 MIMP 6e3 WecTurpaHHUKa Ha

Kopnyce He A0/IKHO npeBblwaTh yeunune 15 H*m. Takoe ycunamne He TpebyeT MCNo/b30BaHUSA
KaKoro-Mbo MHCTPYMeHTa ANA 3aTAXKKN, NOITOMY KOMOUHMPOBAHHbIE GUTUHIN AAHHbIX
TMNOPa3MepoB PEKOMEHA0BAHO MOHTUPOBATL C OTBETHBIMU COEAMHEHUAMM BPYYHYIO, 6e3
BCMOMOraTe/IbHOro MHCTPYMEHTa, € npumeHeHnem OYM neHTtbl unam HUTK TANGIT UNI-LOCK.
Mcnonb3oBaHWe NakAn AN NbHa He peKoMeHA,0BaHO. Ecam pesbba nsgenmnin (KpaHbl, BEHTUAW,
CTaNbHble TPy6bl), C KOTOPLIMU COEAMUHAETCA KOMBUHUPOBAHHBIN GUTUHT 13 MNP, umeeT

reomeTpmnyeCckme OTKI0HEHMA OT CTaHAAPTa, TO B TaKMX C1y4aAaX pa3pellaeTca UCNO/1b30BaTb

LOMOJIHUTE/IbHBIN MHCTPYMEHT /1A 3aKPYTKU, YCUIME KOTOPOro He A0/IXKHO MpeBbIwaTh
[0MYCTUMOro 3HayeHuA B 15 H*m, B yacTHOCTH, pekomeHAyeTcA UCMOo/b30BaTh PEMEHHOM KoY C A/IMHOM py4YKkM He 6onee 30

CaHTMMEeTpPOB.
BHUMAHMUE! MprmeHeHMe ra3oBoro K/ato4va B KayecTBe BCMOMOraTe/IbHOro MHCTPYMEHTA AR 3aTAXKKM KOMBUHUPOBAHHbLIX GUTUHIOB U3

MNP ana AaHHbIX TUNOPA3MepPOB KpaiHe He PEKOMEHAOBAHHO, TaK KaK MPY UCMONb30BAHUN AAaHHOTO MHCTPYMEHTA YCUANE 3aTAXKKM
MOXeT cocTaBaaTb 6osee 40 H¥m, a Npy TaKOM YCUAUM MOXKET NPOM3ONTU NMPOBOPaAYMBaHME 3aKNa4HON AeTann B Kopnyce GpUTUHIA, Npur

ycunnm 6onee 70 H*¥M BO3MOXKHO paspyLleHMe caMoi NaTyHHOM 3aKNaaHoM.

MoHTaXK KOM6UMHUPOBaHHbIX GUTUHTOB U3 MNP C WeCTUrPaHHMKOM «MOA KAOU» Ha NaTYHHOI YacTu

¢uTUHra
Mpn HaANYMM y KOMBUHMPOBAHHOTO GUTMHIA LLECTUTPAHHMKA «NOA KNKOY» HA 3aKNagHoM Aetanu

yOEpPKaHWEe UK 3aKPYTKY HEOBXOAMMO OCYLLLECTBAATbL TO/IbKO 3a Hero. O6A3aTeNbHO Ucnonb3lyiTe Habop
raeyHbIx Katouei 60/IbLIoro pasmepa ¢ y3KMm npopunem.

»
Ynbrpadmonetosble nyum o
MonunponuneHosble TPY6bl U GUTUHIM A0MKHBI M36eraTb NPAMbIX YIbTPAadUONETOBbLIX yyel (CONHEUHbIV cBeT U ¢ v
HeoHoBble 1amnbl). [og, BO3AENCTBMEM yyeit MaTepran CTapeeT U TEPAET CBOU XapaKTEPUCTUKM. <
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EFUSITEK

XpaHeHue 1 TPaHCMOPTUPOBKa
Tpy6bl 1 coegnHuTenbHble aetanu u3 MNP Heobxoanmo obeperaTb OT yaapos, 6pocaHus u Ntobbix

MeXaHMYEeCKUX Harpy3ok. Mpu nepeBosKe UX cneayeT yKNaabiBaTb Ha POBHYHO NOBEPXHOCTb, NPeAoXPaHAsA OT
OCTPbIX METANINYECKMX YIOB U pebep TpaHCMOPTHOM NaaThopmbl. Bo Bpema cK1aanpoBaHmna Tpybbl HY»KHO
pasmellaTb FOPU3OHTANIbHO, @ MaKCMMaJIbHaA BbICOTa XPaHEHMA He AO0MXKHa npesblwath 1.5 m. XpaHutb
NoAMNPONUAEHOBbIE AeTanu CNeAyeT B 3aKPbITbIX MOMELLLEHNUAX UK NOA HaBECOM Npu TemnepaType He

mMeHee +5°C, TaKXXe Haao C06J1I'Op,aTb pacctoaHue He meHee 1 meTpa OT OTONUTE/IbHbIX I'IpI/I60pOB.

CrubaHue
Ons crnbaHus Tpybbl, HarpeBalTe ee ropAYNUM BO3L4YXOM C TemnepaTypon okono 140°C. Hu B

KOeM c/lyyae He HarpesaiiTe OTKPbITbIM OrHeM. MUHUMabHbIN paguyc crubaHus ansa
NoNUNPONUAEHOBbLIX TPYH Manoro AMamerTpa paBeH 8-Mu guameTpam usrnbaemoit Tpybbl.

.V.

O6pesKa Tpy6bl
Mcnonb3yiiTe ToNbKO COOTBETCTBYHIOLLME HOXKHMLBI C OCTPLIM JIe3BUEM U 06pesaliTe cTporo

nepneHAMKyAApHO ocK TPy6bl, NpM 06pesKe He LOMKHO 06Pa30BbIBATLCA 3ayCEHLEB.

Ceapka
Y6eputech, UTO CBapOUHbI annapaT ¥ NOMNPONUAEHOBbIE KOMMNOHEHTbI HE MMEIOT NOBPEXAEHNN

1 He 3arpasHeHbl. [leTanu mapku Fusitek® He pekomeHAayeTca cBapuBaTh C KOMNOHEHTaMMU APYruX

npoussoauTenei.
- J
/\' KoppeKtupoBaHue nocne cBapku
f:/'\ KoppeKTnpoBKa nosoxeHusa Tpybbl n GUTUHIA MOXKET BbITb BbINOAHEHA NyTEM HEHO/IbLIOTO BpaLLeHMn
Z, KOMMNOHeHTOoB (He 6osee yem Ha 15°) cpasy e nocne ux coeamHeHuaA. M3meHeHnn, Npomssoanmble Ha bonee

v{\ r ] nO3,CI,Hel7I CTaaun, MoryT npmueBecTu K NnoBpexaAeHno coegnHeHunaA.

3aroToBKa CBapHbIX KOHCTPYKLMUIA
CTaHpapTHble 3ar0TOBKM MOTYT 6bITb CBAPEHbI M MPUTOTOB/IEHbI 3aPAHEE, YTO NMO3BOIUT CIKOHOMUTbL BPEMSA U

noBbICUTb 6€30MacCHOCTb CUCTEMBI.

UcnbiTaHue aasneHnem
Cpasy e nocse yCTaHOBKU CUCTEMDbI pr60npOBop,a HeO6XOp,VIMO npoBecTn UCnbiTaHMe AaBlEHUNEM.
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Yacme 7: Ycnosua mpaHCnopmuposKU U XpaHeHUs

a. TpaHCnopmupoeKa u XpaHeHue

v XpaHeHue NoaMnponuAeHoBbIX TPY6 AOMMKHO OCYLWECTBAATLCA COMAacHo ycaosmii 5 (OXK4), pasgena 10 FTOCT 15150 B nposeTpuBaembIx
HaBecax Uu NoMeLLeHUAX.

v YnaKkoBku ¢ Tpybamu paspeluaeTca CKAaAMpoBaTh BbICOTOM He 6onee 2 m.

v" Heob6xoaMMo 3aLMTUTb TPYObl OT BO3AEMCTBUA MPAMBIX CONHEYHbIX Jy4eN.

v’ 3arpysKa v Bbirpyska Tpy6 40/1KHa OCYLLECTBAATLCA NPM Temnepatype Bbiwe -10°C. Ecam TpaHCNopTMpPOBaHME OCYLECTBASETCA MpU
TemnepaTtype oT-11 8o -20°C, To He06X0AMMO 3aLUTUTL TPYDObl OT MeEXaHWYECKMX Harpy3oK. TPAHCMOPTUPOBKA NPU TEMNEPAType HUKe
-21°C 3anpeuyeHa.

v Tpybbl 1 coegnHUTeNbHblE AeTanu u3 MNP, focTaBNeHHble Ha 06BEKT B 3MMHee BpeMs, Nepes, UX MOHTaXKOM B 34aHUAX JO/KHbI ObiTb
npesBapuTebHO BblAEPKaHbI NPU MNONOXKUTENBHON TeMnepaType He MeHee 2 .

v CornacHo MOCT 19433 Tpy6bl 13 MNP He OTHOCATCA K KaTeropuu onacHbIX rpy30B, YTO paspeLlaeT nepesosKy N0bbIM BUAOM TpaHCnopTa
B COOTBETCTBMM C MPaBUIaMM NepeBO3KMN rpy30B, AeNCTBYIOLMMU HA AaHHOM BUe TpaHcnopTa.

" Mpw K/p M aBTOMOBUNBHBIX NepeBO3Kax YNaKoBKM Tpy6 [OMYCKatOTCA K TPAHCMOPTUPOBKE TObKO B KPbITOM NOABWUXHOM COCTaBe.

v 3anpelyeHo ckNaamMpoBaTh TPyObl Ha paccToAHMU MeHee 1 M OT HarpeBaTeNbHbIX NPUBOPOB.

v/ B npegenax ydacTka XpaHeHus, a TakKe 3a ero npesenamu Ha paccTosHUM MeHee 5 m 3anpelyaerca nposegeHune
ra303/1eKTPOCBAPOYHbBIX U APYrMX OFHEOMACHbIX PaboT.

v [na nsbexaHua noBpexaeHus Tpyb Ux cneayeT yKNaabiBaTb Ha POBHYHO MOBEPXHOCTb, 6€3 OCTPbIX BbICTYNOB M HepoBHOCTel. Copoc
TpYy6 C TPAHCMOPTHBIX CPEACTB He AO0MyCKaeTcA.

v CornacHo MOCT P 52134-2003 rapaHTUMHbIN CPOK XPaHEHUs HaNOpPHbIX TPY6 1 COeaUHUTENbHBIX AeTanel, U3roToBaeHHbIx u3 MNP,
cocTasasAeT 3 roga co AHA UX U3rOTOB/IEHMA.

b. Ymunuszayusa

YTUnusauma msgenmsa nponsBoamTcs B NopagKe, yCTaHoBAeHHOM 3akoHamu PP ot 22 asrycta 2004 r. Ne 122-$3 "O6 oxpaHe aTmocdepHoro
Bo3ayxa", ot 10 aHBapA 2003 r. Ne 15-d3 "O6 oTxogax Npon3BoACTBa U NOTpebneHna", a TakKe ApYrmmmn POCCUNCKUMU U PErMOHANbHbIMU
HOPMaMM, aKTamu, NPaBUAAMM, PACNIOPAIKEHUAMM, NPUHATBIMU BO UCMOJNHEHNE YKA3aHHbIX 3aKOHOB.
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EFUSITEK

a. lMomepu daeneHus

Yacme 8: TexHu4YecKkue nosnoxeHus

MoTepun paBneHnn U pacueTHasA CKOPOCTb NPOTeKaHUs B Tpy6onpoBoaHbIx cuctemax Fusitek MMP B 3aBUCMMOCTM OT pacxoga BoAbl

Q - pacxog, Boab! (n/c)

R - notepu pasnexus (kMNa/m)

V - CKOpOCTb ABUKeHMs Bogbl (M/c) Ta6auya 19

MoTepu gaBneHUs U pacyeTHana CKOPOCTb NPOTeKaHuA B TPybonpoBoaHbix cuctemax Fusitek SDR11 B 3aBMCMMOCTHU OT pacxoaa
npv Temnepatype 20°C (yaenbHblii Bec: 998,2 Kr/m’, KWHeTUUecKana BA3KOCTb: 1,004 x 10° m’/c)

0.01 | 0.006 | 0.1 | 0.002 | 0.1 | 0.001 | 0.1
0.02 | 0.012 [ 0.1 | 0.005 | 0.1 | 0.002 | 0.1
0.03 | 0.018 | 0.2 | 0.007 | 0.1 | 0.003 | 0.1 | 0.001 | 0.1
0.04 | 0.050 [ 0.2 | 0.017 | 0.1 | 0.004 | 0.1 | 0.001 | 0.1
0.05 | 0.074 | 0.2 | 0.025 | 0.2 | 0.008 | 0.1 | 0.002 | 0.1 | 0.001 | 0.1
0.06 | 0.101 [ 0.3 | 0.034 | 0.2 | 0.011 | 0.1 | 0.002 | 0.1 | 0.001 | 0.1
0.07 | 0.132 | 0.3 | 0.044 | 0.2 | 0.014 | 0.1 | 0.005 | 0.1 | 0.001 | 0.1
0.08 | 0.166 | 0.4 | 0.055 | 0.2 | 0.018 [ 0.2 | 0.006 | 0.1 | 0.002 | 0.1
0.09 | 0.203 | 0.4 | 0.068 | 0.3 | 0.022 | 0.2 | 0.007 | 0.1 | 0.003 [ 0.1 | 0.001 | 0.1
0.1 0.244 | 0.5 | 0.082 [ 0.3 | 0.026 | 0.2 | 0.009 | 0.1 | 0.003 | 0.1 | 0.001 | 0.1
0.12 | 0335 | 0.6 | 0.112 | 04 | 0.035 | 0.2 | 0.012 | 0.1 | 0.004 | 0.1 | 0.001 | 0.1
0.16 | 0.555 | 0.8 | 0.185| 0.5 [ 0.058 | 0.3 | 0.020 | 0.2 | 0.007 | 0.1 | 0.002 | 0.1
0.18 | 0.684 | 0.9 | 0.227 | 0.6 | 0.072 | 0.3 | 0.024 | 0.2 | 0.008 | 0.1 | 0.003 | 0.1
0.2 0.823 | 1.0 | 0.273 | 0.6 | 0.086 | 0.4 [ 0.029 | 0.2 | 0.010 | 0.2 | 0.003 | 0.1 | 0.001 [ 0.1 [ 0.001 | 0.1
0.3 1693 | 1.5 | 0559 | 0.9 | 0.175 | 0.6 [ 0.059 | 0.4 | 0.020 | 0.2 | 0.007 [ 0.1 [ 0.003 | 0.1 | 0.001 | 0.1
0.4 2837 | 190932 | 1.2 | 0291 | 0.8 |0.099 | 0.5 | 0.034 | 0.3 | 0.011 | 0.2 | 0.005 [ 0.1 | 0.002 | 0.1 | 0.001 | 0.1
0.5 4245 | 2.4 | 1.389 | 1.5 | 0432 | 0.9 0.146 | 0.6 | 0.050 | 0.4 | 0.017 | 0.2 | 0.007 | 0.2 | 0.003 | 0.1 [ 0.001 | 0.1 | 0.001 | 0.1
0.6 5911 )| 29| 1928 | 1.8 | 0.598 | 1.2 [ 0.202 | 0.7 [ 0.069 | 0.5 | 0.023 | 0.3 | 0.010 [ 0.2 [ 0.004 | 0.1 [ 0.002 | 0.1 | 0.001 | 0.1
0.7 7831 | 34| 2546 | 21| 0.787 | 1.3 | 0.266 | 0.8 | 0.090 | 0.5 | 0.030 | 0.3 | 0.013 | 0.2 [ 0.005 | 0.2 | 0.002 | 0.1 | 0.001 | 0.1

0.8 3.243 | 2.5 | 1.001 | 1.5 |0.336 | 1.0 | 0.115 | 0.6 | 0.038 | 0.4 | 0.017 | 0.3 | 0.007 | 0.2 | 0.003 | 0.1 | 0.001 | 0.1

0.9 4.018 | 2.8 | 1.237 | 1.7 [ 0415 | 1.1 [ 0.141 | 0.7 | 0.047 | 0.4 | 0.020 | 0.3 | 0.008 | 0.2 | 0.003 | 0.1 | 0.002 | 0.1 | 0.001 | 0.1
1.0 4869 | 3.1 | 1496 | 1.9 | 0501 [ 1.2 | 0.170 | 0.8 | 0.056 | 0.5 | 0.024 | 0.3 | 0.010 | 0.2 [ 0.004 | 0.2 | 0.002 | 0.1 | 0.001 | 0.1
1.2 2,081 | 230695 | 1.4 |0.236 | 0.9 | 0.078 | 0.6 | 0.034 | 0.4 | 0.014 | 0.3 | 0.005 | 0.2 | 0.003 [ 0.2 | 0.001 | 0.1
1.4 2,755 | 2.6 10918 | 1.7 | 0.311 | 1.1 | 0.102 | 0.7 | 0.044 | 0.5 | 0.018 [ 0.3 | 0.007 | 0.2 | 0.004 | 0.2 | 0.001 | 0.1
1.6 3516 | 3.0 | 1.169 | 1.9 | 0395 | 1.2 | 0.130 | 0.8 | 0.056 | 0.5 | 0.023 | 0.4 | 0.009 | 0.3 | 0.005 | 0.2 | 0.001 | 0.1
1.8 4363 | 3.4 1448 | 2.2 (0488 | 1.4 | 0.160 | 0.9 | 0.069 | 0.6 [ 0.029 | 0.4 | 0.011 | 0.3 | 0.006 | 0.2 | 0.002 | 0.1
2.0 5294 | 3.8 | 1754 | 240590 | 1.5 | 0.194 | 1.0 | 0.084 | 0.7 | 0.035 | 0.5 | 0.013 | 0.3 | 0.007 | 0.2 | 0.002 | 0.2
2.2 6.311 | 4.1 )|2.087 | 2.6 |0.702 | 1.7 | 0.230 | 1.1 | 0.099 | 0.8 | 0.041 | 0.5 | 0.016 | 0.4 | 0.008 | 0.3 | 0.003 | 0.2
2.4 7411 | 45| 2447 | 29 (0821 | 1.8 | 0.269 | 1.2 | 0.116 | 0.8 | 0.048 | 0.6 | 0.018 | 0.4 | 0.010 | 0.3 | 0.003 | 0.2
2.6 8.594 | 492833 | 3.1 0950 | 20 | 0.310 | 1.3 | 0.134 | 0.9 | 0.055 | 0.6 | 0.021 | 0.4 | 0.011 [ 0.3 | 0.004 | 0.2
2.8 9.861 | 5.3 |3.246 | 3.4 | 1087 | 2.1 | 0355 | 1.4 | 0.153 | 1.0 | 0.063 | 0.7 | 0.024 | 0.4 | 0.013 | 0.3 | 0.004 | 0.2
3.0 3.685 | 3.6 [ 1.232 | 23 | 0402 | 1.5 | 0.173 | 1.0 | 0.071 | 0.7 | 0.027 | 0.5 | 0.015 | 0.4 | 0.005 | 0.2
3.2 4.150 | 3.8 | 1386 | 2.5 | 0452 | 1.5 | 0.194 | 1.1 | 0.080 | 0.8 | 0.030 | 0.5 | 0.017 | 0.4 | 0.005 | 0.2
3.4 4.641 | 4.1 | 1549 | 2.6 | 0.504 | 1.6 | 0.217 | 1.2 | 0.089 | 0.8 | 0.034 | 0.5 | 0.018 | 0.4 | 0.006 | 0.3
3.6 5158 | 43| 1719 | 2.8 | 0559 | 1.7 | 0.240 | 1.2 | 0.099 | 0.9 | 0.038 | 0.6 | 0.020 | 0.4 | 0.006 | 0.3
3.8 5700 | 46 |1.898 | 29 | 0617 | 1.8 | 0.265 | 1.3 | 0.109 | 0.9 | 0.041 | 0.6 | 0.022 | 0.5 | 0.007 | 0.3
4.0 6.269 | 48 |2.08 | 3.1 | 0677 | 1.9 | 0291 | 1.4 | 0.119 | 0.9 | 0.045 | 0.6 | 0.025 | 0.5 | 0.008 | 0.3
4.2 6.863 | 5.0 [ 2.281 | 3.2 | 0.740 | 2.0 | 0.318 | 1.4 | 0.130 | 1.0 [ 0.049 | 0.7 | 0.027 | 0.5 | 0.008 | 0.3
4.4 7.482 | 53 |2.485 | 3.4 | 0806 | 2.1 | 0.346 | 1.5 | 0.142 | 1.0 | 0.054 | 0.7 | 0.029 | 0.5 | 0.009 | 0.3
4.6 8.127 | 5.5 |2.697 | 3.6 | 0.874 | 2.2 | 0.375 | 1.6 | 0.154 | 1.1 [ 0.058 | 0.7 | 0.032 | 0.6 | 0.010 | 0.3
4.8 8.798 | 5.8 | 2917 | 3.7 | 0944 | 23 | 0405 | 1.6 | 0.166 | 1.1 | 0.063 | 0.8 | 0.034 | 0.6 | 0.010 | 0.4
5.0 9493 | 6.0 | 3.145 | 3.8 | 1.017 | 2.4 | 0436 | 1.7 | 0.178 | 1.2 | 0.068 | 0.8 | 0.037 | 0.6 | 0.011 | 0.4
5.2 10.214| 6.2 | 3.381 | 40| 1.093 | 2.5 | 0.468 | 1.8 | 0.192 | 1.2 | 0.073 | 0.8 | 0.039 | 0.6 | 0.012 | 0.4

3626 | 41 | 1.171 | 2.6 | 0501 | 1.8 | 0.205 | 1.3 [ 0.078 | 0.9 | 0.042 | 0.7 | 0.013 | 0.4
3.878 | 43 | 1.252 | 2.7 | 0536 | 1.9 | 0.219 | 1.3 | 0.083 | 0.9 | 0.045 | 0.7 | 0.014 | 0.4
4139 | 44 | 1335 | 28 | 0.571 | 2.0 | 0.233 | 1.4 | 0.088 | 0.9 | 0.048 | 0.7 | 0.015 | 0.4
4407 | 46 | 1.421 | 29 | 0.607 | 2.0 | 0.248 | 1.4 | 0.094 | 0.9 | 0.051 | 0.7 | 0.016 | 0.5
4.683 | 47 | 1.509 | 3.0 | 0.645 | 2.1 | 0.263 | 1.5 | 0.100 | 1.0 | 0.054 | 0.8 | 0.016 | 0.5
4968 | 49 | 1.600 | 3.1 | 0.683 | 2.2 | 0.279 | 1.5 | 0.106 | 1.0 | 0.057 | 0.8 | 0.017 | 0.5
5260 | 5.1 | 1.693 | 3.2 | 0.723 | 2.2 | 0.295| 1.6 | 0.112 | 1.0 | 0.060 | 0.8 | 0.018 | 0.5
5560 | 52 | 1789 | 33| 0.763 | 23 | 0312 | 1.6 | 0.118 | 1.1 | 0.064 | 0.8 | 0.019 | 0.5
5.869 | 54 | 1.887 | 3.4 | 0.805 | 2.4 | 0328 | 1.7 | 0.124 | 1.1 | 0.067 | 0.9 | 0.020 | 0.5
6.674 | 5.7 | 2.143 | 3.6 | 0913 | 2.6 | 0.372 | 1.8 | 0.141 | 1.2 | 0.076 | 0.9 | 0.023 | 0.6
7.528 | 6.1 | 2414 | 3.9 | 1.028 | 2.7 | 0419 | 1.9 | 0.158 | 1.3 | 0.085 | 1.0 | 0.026 | 0.6
9.385 | 69 | 3.002 | 43 | 1.277 | 3.1 | 0519 | 2.1 | 0.196 | 1.4 | 0.106 | 1.1 | 0.032 | 0.7
11.438| 7.7 | 3.651 | 4.8 | 1.550 | 3.4 | 0.630 | 2.4 | 0.237 | 1.6 | 0.128 | 1.2 | 0.039 | 0.7
16.105) 9.2 | 5.120 | 5.8 | 2.134 | 41 | 0.879 | 2.8 | 0330 | 1.9 | 0.178 | 1.5 | 0.054 | 0.9 )
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MoTepun AaBneHNA U pacyeTHaA CKOPOCTb NpoTeKaHUA B Tpy6onpoBoaHbix cuctemax Fusitek SDR7.4 B 3aBUCMMOCTM OT pacxoaa
npv Temnepatype 20°C (yaenbHbii Bec: 998,2 Kr/m’, KMHeTMYeCcKan BA3KoCTb: 1,004 x 10° m*/c)

Tabauya 20

Q 20 mm 25 mm 32 mm 40 mm 50 mm 63 Mmm 75 mm 90 mm 110 mm 125 mm 160 mm
R \' R \' R \% R \' R \'} R \'} R \' R \% R \' R \'% R \")

0.01 | 001 | 01

0.02 | 0.019 | 0.1 | 0.008 | 0.1 | 0.003 | 0.1

0.03 | 0.054 | 0.2 | 0.012 | 0.1 | 0.004 | 0.1 |0.002 | 0.1

0.04 | 0.088 | 0.3 | 0.031 [ 0.2 | 0.006 | 0.1 |0.002 | 0.1

0.05 | 0.129 | 0.3 | 0.045 | 0.2 | 0.014 | 0.1 | 0/003 | 0.1 | 0.001 | 0.1

0.06 | 0.176 | 0.4 | 0.061 | 0.2 | 0.019 | 0.1 | 0.007 | 0.1 | 0.001 | 0.1

0.07 | 0.230 | 0.4 | 0.080 | 0.3 | 0.025 | 0.2 |0.009 | 0.1 |0.003 | 0.1 | 0.001 | 0.1

0.08 [ 0290 | 0.5 | 0.101 | 0.3 | 0.032 | 0.2 |0.011 | 0.1 [ 0.004 | 0.1 | 0.001 | 0.1

0.09 | 0357 | 0.6 | 0.123 | 0.4 | 0.039 | 0.2 |0.013 | 0.1 | 0.005 | 0.1 | 0.002 | 0.1

0.1 | 0428 | 0.6 | 0.148 | 0.4 | 0.046 | 0.2 | 0.016 | 0.2 | 0.005 | 0.1 | 0.002 | 0.1

0.12 | 0588 | 0.7 | 0.203 | 0.5 | 0.063 | 0.3 |0.022 | 0.2 | 0.007 | 0.1 | 0.003 | 0.1

0.16 | 0.976 | 1.0 | 0.336 | 0.6 | 0.104 | 0.4 | 0.036 | 0.3 [ 0.012 | 0.2 | 0.004 | 0.1 | 0.001 | 0.1

0.18 | 1.203 | 1.1 | 0.413 | 0.7 | 0.128 | 0.4 | 0.044 | 0.3 | 0.015 | 0.2 | 0.005 | 0.1 | 0.002 | 0.1

0.2 |[1.450 | 1.2 | 0497 | 0.8 | 0.154 | 0.5 | 0.053 | 0.3 [ 0.018 | 0.2 | 0.006 | 0.1 | 0.003 | 0.1 | 0.001 | 0.1

03 |2992 | 1.8 |1.019 | 1.2 | 0314 | 0.7 |0.107 | 0.5 | 0.036 | 0.3 | 0.012 | 0.2 | 0.005 | 0.1 | 0.002 | 0.1

04 |5.025 | 251704 | 1.6 | 0523 | 1.0 | 0.178 | 0.6 | 0.060 | 0.4 | 0.020 | 0.2 | 0.009 | 0.2 | 0.004 | 0.1 | 0.001 | 0.1 | 0.001 | 0.1

0.5 | 7536 | 3.1|2545 | 2.0| 0779 | 1.2 |0.264 | 0.8 | 0.088 | 0.5 | 0.029 | 0.3 | 0.013 | 0.2 | 0.005 | 0.2 | 0.002 | 0.1 | 0.001 | 0.1

0.6 | 10.514| 3.7 | 3.538 | 2.4 | 1.079 | 1.4 | 0.365 | 0.9 | 0.122 | 0.6 | 0.041 | 0.4 | 0.018 | 0.3 | 0.008 | 0.2 | 0.003 | 0.1 | 0.002 | 0.1

0.7 4681 | 2.8 | 1.424 | 1.7 | 0481 | 1.1 | 0.160 | 0.7 | 0.053 | 0.4 | 0.023 | 0.3 | 0.010 | 0.2 | 0.004 | 0.1 | 0.002 | 0.1 | 0.001 | 0.1

0.8 5971 | 3.1 [ 1.811 | 1.9 | 0.611 | 1.2 | 0.203 | 0.8 | 0.067 | 0.5 | 0.029 | 0.4 | 0.012 | 0.2 | 0.005 | 0.2 | 0.003 | 0.1 | 0.001 | 0.1

0.9 7.406 | 3.5 | 2241 | 22 |0.754 | 1.4 [ 0251 | 09 | 0.083 | 0.6 | 0.036 | 0.4 | 0.015| 0.3 | 0.006 | 0.2 | 0.003 | 0.1 | 0.001 | 0.1

1.0 8.986 | 3.9 | 2713 | 24 [ 0912 | 1.5 [ 0303 | 1.0 | 0.100 | 0.6 | 0.044 | 0.4 | 0.018 | 0.3 | 0.007 | 0.2 | 0.004 | 0.2 | 0.001 | 0.1

1.2 12.578| 4.7 | 3.782 | 29| 1.267 | 1.8 | 0419 | 1.2 | 0.138 | 0.7 | 0.060 | 0.5 | 0.025 | 0.4 | 0.010 | 0.2 | 0.005 | 0.2 | 0.002 | 0.1

1.4 16.726| 5.5 | 5.013 | 3.4 | 1675 | 2.2 [ 0553 | 1.4 | 0.182 | 0.9 | 0.079 | 0.6 | 0.033 | 0.4 | 0.013 | 0.3 | 0.007 | 0.2 | 0.002 | 0.1

1.6 6.407 | 3.9 2135 | 25 (0704 | 1.6 | 0231 | 1.0 | 0.101 | 0.7 | 0.042 | 0.5 | 0.016 | 0.3 | 0.009 | 0.3 | 0.003 | 0.2

1.8 7.959 | 43 |2.647 | 28 0871 | 1.8 | 0.285 | 1.1 | 0.124 | 0.8 | 0.052 | 0.5 | 0.020 | 0.4 | 0.010 | 0.3 | 0.003 | 0.2

2.0 9.670 | 4.8 |3.209 | 3.1 | 1.054 | 20 | 0345 | 1.2 | 0.150 | 0.9 | 0.063 | 0.6 | 0.024 | 0.4 | 0.013 | 0.3 | 0.004 | 0.2

2.2 11.539| 5.3 |3.822 | 3.4 [ 1.253 | 2.1 | 0.410 | 1.4 | 0.178 | 1.0 | 0.074 | 0.7 | 0.028 | 0.4 | 0.015 | 0.3 | 0.005 | 0.2

2.4 13.564| 5.8 | 4.485 | 3.7 | 1.468 | 2.3 | 0.479 | 1.5 | 0.208 | 1.0 | 0.087 | 0.7 | 0.033 | 0.5 | 0.017 | 0.4 | 0.005 | 0.2

2.6 15.745| 6.3 | 5.198 | 4.0 | 1.699 | 2.5 | 0.554 | 1.6 | 0.240 | 1.1 | 0.100 | 0.8 | 0.038 | 0.5 | 0.020 | 0.4 | 0.006 | 0.3

2.8 18.082| 6.7 | 5.960 | 43 | 1.946 | 2.7 | 0633 | 1.7 | 0.275 | 1.2 | 0.114 | 0.8 | 0.043 | 0.6 | 0.023 | 0.4 | 0.007 | 0.3

3.0 6.771 | 4.6 | 2.208 | 2.9 | 0.718 | 1.8 | 0.311 | 1.3 | 0.129 | 0.9 | 0.049 | 0.6 | 0.026 | 0.5 | 0.008 | 0.3

3.2 7.631 | 49 | 2485 | 3.1 | 0807 | 20 | 0350 | 1.4 | 0.145 | 1.0 | 0.055 | 0.6 | 0.029 | 0.5 | 0.009 | 0.3

3.4 8539 | 52 (2777 | 33 [ 0901 [ 2.1 | 0390 | 1.5 | 0.162 | 1.0 | 0.061 | 0.7 | 0.032 | 0.5 | 0.010 | 0.3

3.6 9.497 | 5.5 [3.085 | 3.5 | 1.000 | 2.2 | 0.433 | 1.6 | 0.180 | 1.1 | 0.068 | 0.7 | 0.036 | 0.6 | 0.011 | 0.3

3.8 10.502| 5.8 | 3.408 | 3.7 | 1.104 | 23 | 0477 | 1.7 | 0.198 | 1.2 [ 0.075 | 0.8 | 0.040 | 0.6 | 0.012 | 0.4

4.0 11.556| 6.1 | 3.746 | 4.0 | 1.212 | 25| 0524 | 1.7 | 0.217 | 1.2 | 0.082 | 0.8 | 0.043 | 0.6 | 0.013 | 0.4

4.2 12.658| 6.5 | 4.100 | 4.1 | 1.325 | 26 | 0572 | 1.8 | 0.237 | 1.3 | 0.089 | 0.8 | 0.047 | 0.7 | 0.014 | 0.4

4.4 13.809| 6.8 | 4.468 | 43 | 1.443 | 2.7 | 0.623 | 1.9 | 0.258 | 1.3 | 0.097 | 0.9 | 0.051 | 0.7 | 0.016 | 0.4

4.6 15.007| 7.1 | 4.851 | 45 | 1.566 | 2.8 | 0.675 | 2.0 | 0.280 | 1.4 | 0.105 | 0.9 | 0.056 | 0.7 | 0.017 | 0.4

4.8 16.253| 7.4 | 5249 | 47 | 1.693 [ 29 | 0.730 | 2.1 | 0302 | 1.5 | 0.114 | 1.0 | 0.060 | 0.7 | 0.018 | 0.5

5.0 17.547| 7.7 | 5.662 | 4.9 | 1.825 | 3.1 | 0.786 | 2.2 | 0325 | 1.5 [ 0.122 | 1.0 | 0.065 | 0.8 | 0.020 | 0.5

5.2 18.889| 8.0 | 6.089 [ 5.1 | 1.961 | 3.2 | 0.844 | 23 | 0349 | 1.6 [ 0.131 | 1.0 | 0.069 | 0.8 | 0.021 | 0.5

5.4 6.532 | 53 | 2102 | 3.3 [ 0905 | 23 | 0374 | 1.6 | 0.140 | 1.1 | 0.074 | 0.8 | 0.023 | 0.5

5.6 6.989 | 5.4 | 2.248 | 3.4 | 0967 | 2.4 | 0400 | 1.7 | 0.150 | 1.1 | 0.079 | 0.9 | 0.024 | 05

5.8 7.461 | 5.6 | 2398 | 3.6 | 1.031 | 2.5 | 0.426 | 1.8 | 0.160 | 1.2 | 0.085 | 0.9 | 0.026 | 0.6

6.0 7.948 | 5.6 | 2552 | 3.7 | 1.097 | 2.6 | 0.453 | 1.8 | 0.170 | 1.2 [ 0.090 | 0.9 | 0.027 | 0.6

6.2 8450 | 6.0 | 2.712 | 3.8 | 1.165 [ 2.7 | 0481 | 1.9 [ 0.180 | 1.3 | 0.095 | 1.0 | 0.029 | 0.6

6.4 8966 | 6.2 | 2.876 | 3.9 [ 1.235 | 28 | 0.510 | 1.9 | 0.191 | 1.3 [ 0.101 | 1.0 | 0.031 | 0.6

6.6 9.497 | 6.4 | 3.044 | 40| 1.307 [ 29 | 0539 | 2.0 [ 0.202 | 1.3 | 0.107 | 1.0 | 0.033 | 0.6

6.8 10.042| 6.6 | 3.217 | 42 | 1.380 | 3.0 | 0569 | 2.1 | 0.213 | 1.4 | 0.113 | 1.1 | 0.034 | 0.6

7.0 10.602| 6.8 | 3.394 | 4.3 | 1.456 | 3.0 | 0.600 | 2.1 | 0.225 | 1.4 | 0.119 | 1.1 | 0.036 | 0.7

7.5 12.066| 7.3 | 3.857 | 46 | 1.653 | 3.3 | 0.681 | 2.3 | 0.255 | 1.5 | 0.134 | 1.2 | 0.041 | 0.7

8.0 13.621| 7.8 | 4348 | 49 | 1.862 | 3.5 | 0.766 | 2.4 | 0.286 | 1.6 | 0.151 | 1.2 | 0.046 | 0.8

9.0 17.068| 8.7 | 5.414 | 55 | 2314 | 3.9 [ 0.951 | 2.7 | 0.355 | 1.8 | 0.187 | 1.4 | 0.057 | 0.9

10.0 20.818| 9.7 | 6.591 | 6.1 | 2.813 | 43 | 1.155 | 3.0 | 0.430 | 2.0 [ 0.227 | 1.5 | 0.069 | 0.9

\_12.0 29.278| 11.7] 9.064 | 7.3 | 3.870 | 5.2 | 1.566 | 3.6 | 0.592 | 2.4 | 0316 | 1.9 | 0.096 | 1.1

24



EFUSITEK

Tabnuua 21

MoTepu gaBneHUA U pacyeTHasA CKOPOCTb NpoTeKaHUA B TpybonpoBoaHbix cuctemax Fusitek SDR 7.4 B 3aBMCMMOCTM OT pacxoaa

npu Temnepatype 60°C (yaenbHbii Bec: 998,2 Kr/m’, KUHeTMYecKan BA3KocTb: 1,004 x 10° m*/c)
20 mm 25 mm 32 mm 40 mm 50 mm 63 mm 75 mm 90 mm 110 mm 125 mm 160 mm

R \% R \'} R \' R \'} R \' R \' R \' R \% R \' R \'% R v
0.01 | 0.007 0.1 | 0.002 |0.1
0.02 |0.021 0.1 | 0.007 (0.1 | 0.002 |0.1
0.03 |0.043 0.2 [ 0.015 |0.1 | 0.004 |0.1 |0.002 | 0.1
0.04 |0.070 0.3 | 0.024 (0.2 | 0.007 |[0.1 | 0.003 | 0.1
0.05 |0.104 0.3 [0.036 |0.2 |0.011 |0.1|0.004 | 0.1 [0.001 | 0.1
0.06 |0.143 0.4 | 0.049 (0.2 | 0.015 (0.1 | 0.005 [ 0.1 | 0.002 | 0.1
0.07 |0.187 0.4 |0.064 |03 |0.019 |0.2 |0.007 | 0.1 [ 0.002 | 0.1
0.08 |0.237 0.5 0.081 |03 | 0.024 |0.2 | 0.008 | 0.1 | 0.003 | 0.1 | 0.001 | 0.1
0.09 |0.292 0.6 | 0.100 |0.4 | 0.030 (0.2 | 0.010 | 0.1 | 0.004 | 0.1 | 0.001 | 0.1
0.1 ]0.352 0.6 | 0.120 (0.4 | 0.036 (0.2 | 0.012 [ 0.2 | 0.004 | 0.1 | 0.001 | 0.1
0.12 |0.487 0.7 [ 0.166 |0.5 [ 0.049 |0.3 [0.017 | 0.2 | 0.006 | 0.1 | 0.002 | 0.1 | 0.001 | 0.1
0.16 |0.816 1.0 [ 0.277 0.6 | 0.082 0.4 | 0.028 | 0.2 | 0.010 | 0.2 | 0.003 | 0.1 [ 0.001 | 0.1 | 0.001 | 0.1
0.18 |1.010 1.1 10343 |0.7 | 0.101 [0.4 | 0.035 | 0.3 | 0.012 | 0.2 | 0.004 | 0.1 | 0.002 | 0.1 | 0.001 | 0.1
0.2 |1.222 1.2 [ 0414 |0.8 | 0.122 |0.5 | 0.042 | 0.3 | 0.014 | 0.2 | 0.005 | 0.1 | 0.002 | 0.1 | 0.001 | 0.1
0.3 |2.560 1.8 [ 0.860 |1.2 |0.251 |0.7 | 0.086 | 0.5 | 0.030 | 0.3 | 0.010 | 0.2 | 0.004 | 0.1 | 0.002 | 0.1 | 0.001 | 0.1
0.4 |4.349 25|1453 |1.6 | 0422 |10 |0.143 | 0.6 | 0.049 [ 0.4 | 0.016 | 0.2 | 0.007 | 0.2 [ 0.003 | 0.1 [ 0.001 | 0.1 | 0.001 | 0.1
0.5 |6.582 3.1 2188 |2.0 | 0633 |12 |0.214 [ 0.8 | 0.073 [ 0.5 | 0.024 | 0.3 | 0.010 | 0.2 | 0.004 | 0.2 | 0.002 | 0.1 | 0.001 | 0.1
0.6 |9.254 3.7 | 3.064 |2.4 | 0882 |14 |0.298 |09 |0.102 [ 0.6 | 0.033 [ 0.4 | 0.014 | 0.3 | 0.006 | 0.2 [ 0.002 [ 0.1 | 0.001 | 0.1
0.7 12362 |43 |4.078 |28 1170 [1.7 | 0394 |11 |0.134 | 0.7 | 0.043 | 0.4 | 0.019 | 0.3 | 0.008 | 0.2 | 0.003 | 0.1 | 0.002 [ 0.1 | 0.001 | 0.1
0.8 15904 |49 |5230 |[3.1 149 |19 |0502 |12 |0.171 | 0.8 [ 0.055 | 0.5 | 0.024 | 0.3 | 0.010 [ 0.2 | 0.004 | 0.2 | 0.002 [ 0.1 | 0.001 | 0.1
0.9 19.878 (5.5 |6.519 3.5 ] 1859 |21 |0623 |14 |0.212 | 09 | 0.068 | 0.6 | 0.030 | 0.4 [ 0.012 | 0.3 | 0.005 [ 0.2 | 0.003 | 0.1 | 0.001 | 0.1
1.0 |24.284 (6.1 )|7.944 (39 (2259 |24 [0.755 |15 |0.256 | 1.0 | 0.082 | 0.6 | 0.036 | 0.4 | 0.015 [ 0.3 | 0.006 | 0.2 | 0.003 | 0.2 | 0.001 | 0.1
1.2 |34386 (7.4 | 11.200 (4.7 [3.170 [2.8 [ 1.056 | 1.8 | 0.357 | 1.2 | 0.114 | 0.7 | 0.050 | 0.5 | 0.020 [ 0.4 | 0.008 | 0.2 | 0.004 | 0.2 | 0.001 | 0.1
1.4 |46.205 (8.6 | 14.997 (5.5 | 4227 |[3.3 [ 1404 | 2.1 | 0474 | 1.4 | 0.151 | 0.9 | 0.066 | 0.6 | 0.027 [ 0.4 | 0.010 | 0.3 | 0.006 | 0.2 | 0.002 | 0.1
1.6 |59.740 (9.8 | 19.332 |6.3 | 5.430 |3.8 | 1.798 | 2.4 | 0.605 | 1.6 | 0192 | 1.0 | 0.083 | 0.7 | 0.034 | 0.5 | 0.013 [ 0.3 | 0.007 | 0.3 | 0.002 | 0.2
1.8 |74.988 |[11.1] 24.205 |7.1 | 6.778 |43 | 2238 |27 | 0752 | 1.8 | 0.238 | 1.1 | 0.103 | 0.8 | 0.042 | 0.5 | 0.016 [ 0.4 | 0.009 | 0.3 | 0.003 | 0.2
2.0 ]91.948 [12.3]| 29.613 |79 | 8269 |4.7 |2725 |3.0 | 0913 | 19 | 0289 | 1.2 | 0.125 | 0.9 | 0.051 | 0.6 [ 0.020 | 0.4 | 0.011 | 0.3 | 0.003 | 0.2
2.2 |110.620 [13.5| 35.557 (8.7 [ 9.905 |[5.2 [ 3.257 | 3.3 | 1.089 | 2.1 | 0.344 | 1.3 | 0.149 | 1.0 | 0.061 [ 0.7 | 0.023 | 0.4 | 0.013 | 0.3 | 0.004 | 0.2
2.4 |131.001 (14.7) 42.036 (9.4 | 11.684 [5.7 | 3.834 | 3.6 | 1.280 | 2.3 | 0.404 | 1.5 | 0.174 | 1.0 | 0.071 | 0.7 | 0.027 | 0.5 | 0.015 | 0.4 | 0.004 | 0.2
2.6 |[153.092 |16.0[ 49.049 |10.2| 13.606 |6.2 | 4.457 | 4.0 | 1.485 | 2.5 | 0468 | 1.6 | 0.202 | 1.1 | 0.083 | 0.8 | 0.032 | 0.5 [ 0.017 | 0.4 | 0.005 | 0.3
2.8 |176.893 [17.2) 56.597 [11.0f 15.672 |6.6 | 5.125 | 4.2 | 1.705 | 2.7 | 0.536 | 1.7 | 0.231 | 1.2 | 0.094 | 0.8 | 0.036 | 0.6 | 0.019 | 0.4 | 0.006 | 0.3
3.0 |202.403 |18.4| 64.679 |11.8| 17.880 (7.1 | 5.838 | 45 | 1.939 | 2.9 | 0.609 | 1.8 | 0.262 | 1.3 | 0.107 | 0.9 | 0.041 | 0.6 | 0.022 | 0.5 | 0.007 | 0.3
3.2 | 229.622 |19.7) 73.295 |12.6| 20.231 (7.6 | 6.596 | 4.8 | 2.188 | 3.1 | 0.686 | 1.9 | 0.295 | 1.4 | 0.120 | 1.0 | 0.046 | 0.6 | 0.025 | 0.5 | 0.007 | 0.3
3.4 |258.549 |20.9| 82.444 |13.4| 22.725 |8.0 | 7.399 | 5.2 | 2.451 | 3.3 | 0.767 | 2.1 | 0.330 | 1.5 | 0.135 | 1.0 | 0.051 | 0.7 | 0.027 | 0.5 | 0.008 | 0.3
3.6 |[289.185 |22.1f 92.127 |14.2| 25.361 |8.5 | 8.247 | 5.5 | 2.729 | 3.5 | 0.853 | 2.2 | 0.367 | 1.6 | 0.149 | 1.1 | 0.057 | 0.7 | 0.030 | 0.6 | 0.009 | 0.3
3.8 |[321.530 |23.3| 102.343|14.9| 28.140 |9.0 | 9.140 | 5.8 | 2.021 | 3.7 | 0.943 | 2.3 | 0.405 | 1.6 | 0.165 | 1.1 | 0.063 | 0.8 | 0.034 | 0.6 | 0.010 | 0.4
4.0 |[355.583 |24.6 113.093|15.7| 31.061 |9.5 | 10.078| 6.1 | 3.327 | 3.9 | 1.038 | 2.4 | 0.445 | 1.7 | 0.181 | 1.2 | 0.069 | 0.8 | 0.037 | 0.6 | 0.011 | 0.4
4.2 |391.344 |25.8| 124.375|16.5| 34.124 (9.9 | 11.060| 6.4 | 3.647 | 4.1 | 1.137 | 2.6 | 0488 | 1.8 | 0.198 | 1.3 | 0.075 | 0.8 | 0.040 [ 0.7 | 0.012 | 0.4
4.4 1428814 |27.0| 136.191|17.3| 37.330 | 10.4| 12.087| 6.7 | 3.928 | 43 | 1.240 | 2.7 | 0.531 | 1.9 | 0.216 | 1.3 | 0.082 | 0.9 | 0.044 | 0.7 | 0.013 | 0.4
4.6 |467.991 |28.3| 148.540|18.1| 40.678 |10.9| 13.159| 7.0 | 4331 | 45 | 1.347 | 2.8 | 0.577 | 2.0 | 0.234 | 1.4 | 0.089 | 0.9 | 0.047 | 0.7 | 0.014 | 0.4
4.8 |508.877 |29.5 161.423|18.9| 44.168 |11.4| 14.275| 7.3 | 4694 | 4.7 | 1.458 | 2.9 | 0.624 | 2.1 | 0.253 | 1.4 | 0.096 | 1.0 | 0.051 | 0.7 | 0.016 | 0.5
5.0 |[551.470 |30.7 174.838|19.7| 47.800 | 11.8| 15.436| 7.6 | 5.071 | 49 | 1.574 | 3.0 | 0.673 | 2.2 | 0.273 | 1.5 | 0.103 | 1.0 [ 0.055 | 0.8 | 0.017 | 0.5
5.2 |595.772 |31.9| 188.786|20.4| 51.574 | 12.3]| 16.642| 7.9 | 5.462 | 5.1 | 1.694 | 3.2 | 0.724 | 2.2 | 0.293 | 1.6 | 0.111 | 1.0 [ 0.059 | 0.8 | 0.018 | 0.5
5.4 |641.782 |33.2( 203.267|21.2| 55.490 | 12.8| 17.892| 8.2 | 5.868 | 53 | 1.818 | 3.3 [ 0.777 | 23 | 0315 | 1.6 | 0.119 | 1.1 | 0.064 | 0.8 | 0.019 | 0.5
5.6 [689.499 |34.4| 218.282|22.0| 59.549 [13.3| 19.187| 8.5 | 6.288 | 5.4 | 1.947 | 3.4 | 0831 | 2.4 | 0/336| 1.7 | 0.127 | 1.1 | 0.068 | 0.9 | 0.021 | 0.5
5.8 |738.925 |35.6| 233.829|22.8| 63.749 |13.7| 20.526| 8.8 | 6.721 | 5.6 | 2.080 | 3.5 ( 0.888 | 2.5 | 0.359 | 1.7 | 0.136 | 1.2 | 0.072 | 0.9 | 0.022 | 0.6
6.0 |790.058 |36.8| 249.908|23.6( 68.092 |14.2| 21.910| 9.1 | 7.169 | 5.8 | 2.217 | 3.6 | 0.946 | 2.6 | 0.382 | 1.8 | 0.144 | 1.2 | 0.077 | 0.9 | 0.023 | 0.6
6.2 |842.899 |38.1| 266.521|24.4| 72.576 |14.7| 23.338| 9.4 | 7.632 | 6.0 | 2.358 | 3.8 [ 1.005 | 2.7 | 0.406 | 1.9 | 0.153 | 1.2 | 0.082 | 1.0 | 0.025 | 0.6
6.4 |897.448 |39.3| 283.667|25.2| 77.203 | 15.1| 24.811| 9.7 | 8.108 | 6.2 | 2.503 | 3.9 | 1.067 | 2.8 | 0.431 | 1.9 | 0.163 | 1.3 | 0.087 | 1.0 | 0.026 | 0.6
6.6 [953.705 |40.5( 301.345|25.9| 81.971 | 15.6| 26.329| 10.0| 8.598 | 6.4 | 2.652 | 4.0 | 1.113 | 2.8 | 0.456 | 2.0 | 0.172 | 1.3 | 0.092 | 1.0 | 0.028 | 0.6
6.8 |1011.669|41.8| 319.557|26.7| 86.881 |16.1| 27.891| 10.3| 9.103 | 6.6 | 2.806 | 4.1 | 1.195 | 29 | 0482 | 2.0 | 0.182 | 1.4 | 0.097 | 1.1 | 0.029 | 0.6
7.0 |1071.342|43.0| 338.301|27.5| 91.934 | 16.6| 29.497| 10.6| 9.621 | 6.8 | 2.964 | 43 | 1.261 | 3.0 | 0.509 | 2.1 | 0.192 | 1.4 | 0.102 | 1.1 | 0.031 | 0.7
7.5 |1227.994|46.1| 387.492|29.5| 105.185| 17.7| 33.707| 11.4| 10.979| 7.3 | 3.377 | 46 | 1436 | 3.2 | 0578 | 2.2 | 0.218 | 1.5 | 0.116 | 1.2 | 0.035 | 0.8
8.0 |[1395.320{49.1| 440.013|31.4| 119.324| 18.9| 38.196| 12.1| 12.425| 7.8 | 3.816 | 4.9 | 1.621 | 3.4 | 0.652 | 2.4 | 0.245 | 1.6 | 0.131 | 1.2 | 0.039 | 0.8
9.0 |[1761.993|55.3| 555.043|35.4| 150.262| 21.3| 48.005| 13.6| 15.580| 8.7 | 4.773 | 5.5 | 2.023 | 3.9 | 0.812 | 2.7 | 0.305 | 1.8 | 0.162 | 1.4 | 0.049 | 0.9
10.0 683.392|39.3| 184.746| 23.7| 58.925| 15.1| 19.087| 9.7 | 5.834 | 6.1 | 2.486 | 43 | 0989 | 3.0 | 0.317 | 2.0 [ 0.197 | 1.5 | 0.059 | 0.9

\_12.0 980.041)47.2| 264.353| 28.4| 84.094| 18.2| 27.152| 11.7| 8.266 | 7.3 | 3.487 | 52 | 1.394 | 3.6 | 0.521 | 2.4 | 0.276 | 1.9 | 0.083 | 1.1 )

25




Tabnauya 22

MoTepu faBneHUs U pacyeTHas CKOPOCTb NPOTEKaHUA B TPy6onpoBogHbIx cuctemax Fusitek SDR6 B 3aBUcMMOCTH

OT pacxoaa npu Temnepatype 60°C (yaenbHbii Bec: 998,2 Kr/m’, KUHeTMUecKasn BA3KocTb: 1,004 x 10° m*/c)

Q 20 mm 25 mm 32 Mm 40 mm 50 mm 63 Mm 75 mm 90 mm 110 mm
R \' R \' R \' R R \' R \' R \' R \' R \'

0.01 0.010 0.1 | 0.003 0.1

0.02 0.032 0.2 | 0.011 0.1 | 0.003 0.1

0.03 0.064 0.2 | 0.022 0.1 | 0.007 0.1 | 0002 | 01

0.04 0.106 0.3 | 0.036 0.2 | 0.011 0.1 | 0004 | 01 0.001 | 0.1

0.05 0.157 0.4 | 0.053 0.2 | 0.016 0.1 | 0006 | 0.1 0.002 | 0.1

0.06 0.216 0.4 | 0.072 0.3 | 0.023 0.2 | 0008 | 0.1 0.003 | 0.1

0.07 0.284 0.5 | 0.095 0.3 | 0.030 02 | 0010 | 0.1 0.003 | 0.1 0.001 0.1

0.08 0.360 0.6 | 0.120 0.4 | 0.037 02 | 0013 | 0.1 0.004 | 0.1 0.001 0.1

0.09 0.443 0.7 | 0.147 0.4 | 0.046 03 | 0016 | 0.2 0.005 | 0.1 0.002 0.1 0.001 | 01

0.1 0.535 0.7 | 0.178 0.5 | 0.055 03 | 0019 | 0.2 0.006 | 0.1 0.002 0.1 0.001 | 01

0.12 0.742 0.9 | 0.245 0.6 | 0.076 03 | 0026 | 0.2 0.009 | 0.1 0.003 0.1 0.001 | 01

0.16 1.246 1.2 | 0.410 0.7 | 0.126 0.5 | 0043 | 03 0.014 | 0.2 0.005 0.1 0.002 | 01 0.001 | 01

0.18 1.542 1.3 | 0.507 0.8 | 0.156 0.5 | 0052 | 03 0.018 | 0.2 0.006 0.1 0.003 | 0.1 0.001 | 0.1

0.2 1.868 1.5 | 0.612 0.9 | 0.188 0.6 | 0063 | 0.4 0.021 | 0.2 0.007 0.1 0.003 | 0.1 0.001 | 0.1 0.001 | 01
0.3 3.926 22 | 1277 1.4 | 0.389 09 | 0130 | 05 0.044 | 03 0.015 0.2 0.006 | 0.2 0.003 | 01 0.001 | 01
0.4 6.687 29 | 2161 19 | 0.654 11 | 0218 | 0.7 0.073 | 05 0.024 03 0.011 | 0.2 0.004 | 0.1 0.002 | 01
0.5 10.142 | 3.7 | 3.259 2.3 | 0.982 14 | 0326 | 09 0.108 | 0.6 0.036 0.4 0.016 | 03 0.007 | 0.2 0.002 | 01
0.6 14283 | 4.4 | 4570 28 | 1371 1.7 | 0.453 1.1 0.150 | 0.7 0.050 0.4 0.022 | 03 0.009 | 0.2 0.003 | 01
0.7 19.108 | 5.1 | 6.091 3.2 | 1.821 2.0 | 0.600 1.3 0.199 | 0.8 0.066 0.5 0.028 | 0.4 0.012 | 03 0.005 | 0.2
0.8 24613 |59 | 7.820 3.7 | 2.330 23 | 0.766 1.4 0.253 | 0.9 0.083 0.6 0.036 | 0.4 0.015 | 03 0.006 | 0.2
0.9 30797 | 6.6 | 9.757 42 | 2.898 2.6 | 0.950 1.6 0313 | 1.0 0.103 0.7 0.044 | 05 0.019 | 03 0.007 | 0.2
1.0 37.659 |73 | 11.900 | 4.6 | 3.525 2.8 | 1.153 1.8 0379 | 11 0.125 0.7 0.054 | 05 0.022 | 04 0.008 | 0.2
1.2 53411 |88 | 16.805 | 5.5 | 4.955 34 | 1614 | 22 0529 | 1.4 0.174 0.9 0.075 | 06 0.031 | 04 0012 | 03
1.4 71.865 10.2| 22531 | 65 | 6.618 40 | 2148 | 25 0.702 | 16 0.230 1.0 0.099 | 0.7 0.041 | 05 0.015 | 03
1.6 93.018 | 11.7| 29.076 | 7.4 | 8511 45 | 2755 2.9 0.898 | 1.8 0.293 1.2 0.126 | 0.8 0.052 | 06 0.020 | 0.4
1.8 116.867 | 13.2| 36439 | 83 | 10635 |51 | 3.433 3.2 1116 | 2.1 0.363 1.3 0.156 | 0.9 0.064 | 06 0.024 | 0.4
2.0 143411 | 14.6| 44618 | 9.2 | 12989 |57 | 4182 3.6 1356 | 2.3 0.441 1.4 0.188 | 1.0 0.078 | 0.7 0.029 | 05
22 172649 | 16.1| 53.614 | 10.2| 15572 | 6.2 | 5.003 | 4.0 1.619 | 2.5 0.525 1.6 0224 | 11 0.093 | 08 0.035 | 05
24 204580 | 17.5| 63.424 | 11.1| 18383 [ 6.8 | 5895 | 4.3 1.904 | 2.7 0.617 17 0263 | 1.2 0.108 | 0.9 0.041 | 06
26 239.204 | 19.0( 74.050 | 12.0| 21.424 | 7.4 | 6.857 | 47 2211 | 3.0 0.715 1.9 0305 | 1.3 0.125 | 0.9 0.047 | 06
2.8 276.520 | 20.5| 85.490 | 12.9| 24.692 | 7.9 | 7.890 | 5.0 2539 | 3.2 0.820 2.0 0349 | 14 0.143 | 1.0 0.054 | 0.7
3.0 316.529 | 21.9| 97.744 | 13.9| 28.188 | 85 | 8.993 5.4 2.890 | 3.4 0.932 2.2 039 | 15 0.163 | 1.1 0.061 | 0.7
3.2 359.229 | 23.4| 110.812 | 14.8| 31.913 [ 9.1 | 10.166 | 5.8 3.262 | 3.7 1.050 2.3 0.446 | 16 0.183 | 1.1 0.069 | 038
3.4 404.621 |24.9| 124.694 | 15.7| 35.865 | 9.6 | 11.410 | 6.1 3.656 | 3.9 1.176 25 0.499 | 1.7 0.205 | 1.2 0.077 | 08
36 452704 |26.3| 139.389 | 16.6| 40.045 | 10.2| 12.724 | 6.5 4072 | 41 1.308 26 0554 | 1.8 0.227 | 13 0.085 | 09
3.8 503.479 | 27.8| 154.898 | 17.6| 44.452 | 10.8| 14.108 | 6.8 4510 | 4.3 1.446 2.7 0613 | 1.9 0.251 | 1.3 0.094 | 09
4.0 556.945 | 29.2| 171.221 | 18.5| 49.087 | 11.3| 15.562 | 7.2 4969 | 4.6 1.592 2.9 0.674 | 2.0 0276 | 1.4 0.103 | 1.0
4.2 613.102 | 30.7| 188.357 | 19.4| 53.949 | 11.9( 17.086 | 7.6 5.449 | 4.8 1.744 3.0 0738 | 21 0302 | 15 0.113 | 1.0
4.4 671.950 | 32.2| 206.306 | 20.3| 59.039 | 12.5| 18.680 | 7.9 5.951 | 5.0 1.903 3.2 0.804 | 2.2 0329 | 16 0.123 | 1.0
4.6 733.489 | 33.6| 225.069 | 21.3| 64.356 | 13.0| 20.344 | 83 6.475 | 5.3 2.068 33 0.874 | 2.3 0357 | 16 0.133 | 11
4.8 797.719 | 35.1| 244.645 | 22.2| 69.900 | 13.6| 22.078 | 8.6 7.020 | 5.5 2.240 35 0.946 | 2.4 0386 | 1.7 0.144 | 11
5.0 864.640 | 36.5| 265.034 | 23.1| 75.672 | 14.2| 23.881 | 9.0 7.587 | 5.7 2.419 3.6 1.020 | 2.6 0416 | 1.8 0.155 | 1.2
5.2 934.251 | 38.0| 286.236 | 24.0| 81.670 | 14.7| 25.755 | 9.4 8.175 | 5.9 2.604 3.8 1.098 | 2.7 0.448 | 1.8 0.167 | 1.2
5.4 1006.554 | 39.5| 308.251 | 25.0| 87.896 | 15.3| 27.698 | 9.7 8.785 | 6.2 2.796 3.9 1178 | 2.8 0.480 | 1.9 0179 | 1.3
5.6 1081.547 | 40.9| 331.079 | 25.9| 94.349 | 159 29.711 | 10.1 | 9.416 | 6.4 2.994 4.0 1261 | 2.9 0.513 | 2.0 0.191 | 1.3
5.8 1159.231 | 42.4| 354.720 | 26.8| 101.029 | 16.4| 31.794 | 10.4 | 10.068 | 6.6 3.199 4.2 1346 | 3.0 0.548 | 2.1 0.204 | 1.4
6.0 1239.606 | 43.8| 379.175 | 27.7| 107.936 | 17.0| 33.946 | 10.8 | 10.742| 6.9 3.411 43 1.435 | 3.1 0.584 | 21 0217 | 14
6.2 1322.672 | 45.3| 404.442 | 28.7| 115.070 | 17.6 | 36.169 | 11.2 | 11.438| 7.1 3.692 45 1526 | 3.2 0.620 | 2.2 0231 | 15
6.4 1408.428 | 46.8| 430.522 | 30.0| 122.432 | 18.1| 38.461 | 11.5 | 12.154| 7.3 3.853 4.6 1619 | 3.3 0.658 | 2.3 0.245 | 15
6.6 1496.875 | 48.2| 457.415 | 30.5| 130.020 | 18.7 | 40.822 | 11.9 | 12.893| 7.5 4,085 4.8 1715 | 3.4 0.697 | 2.3 0259 | 16
6.8 1588.012 | 49.7| 485.121 | 31.4| 137.835 | 19.3| 43.254 | 12.2 | 13.652| 7.8 4.322 4.9 1.814 | 35 0737 | 24 0274 | 16
7.0 1618.840 | 51.2| 513.640 | 32.3| 145.878 | 19.8| 45.754 | 12.6 | 14.433| 8.0 4.567 5.1 1916 | 3.6 0.777 | 25 0.289 | 1.7
7.5 1928.182 | 54.8| 588.494 | 34.7| 166.977 | 21.3| 52312 | 135 | 16.479| 86 5.206 5.4 2182 | 3.8 0.884 | 2.7 0.328 | 18
8.0 2191.341 | 58.5| 668.429 | 37.0| 189.494 | 22.7| 59.304 | 14.4 [ 18.658 | 9.1 5.886 5.8 2464 | 41 0.998 | 2.8 0370 | 1.9
9.0 2768.107 | 65.8| 843.539 | 41.6| 238.785 | 25.6| 74.595 | 16.2 | 23.416 | 10.3 | 7.369 6.5 3.079 | 46 1.244 | 3.2 0460 | 21
10.0 1038.970 | 46.2| 293.748 | 28.3| 91.625 | 18.0 | 28.708 | 11.4 | 9.015 7.2 3.760 | 5.1 1516 | 3.5 0.560 | 2.4
\ 12.0 1490.794 | 55.5| 420.695 | 34.0| 130.905| 21.6 | 40.888 | 13.7 | 12.792 | 8.7 5320 | 53 2139 | 4.2 0.787 | 2.8 )
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b. PacuemHeili pacxod eoodbl npu 06bi4HOM ombope 8 cucmemMax NUMbeeo20 8000CHABMeHUsA

MuHUManbHOe AaBNEHME NOTOKA
Tabauya 23

PacueTHbli1 pacxopg, Boabl Npu 06bI4HOM OT6OpE B cUCTeME NUTbEBOro BOAOCHa6XKeHUA

0,5 BopopasbopHbIli KpaH 6e3 aspaTtopa DN15 - 0,30
0,5 6e3 aspaTopa DN20 - 0,50
0,5 6e3 aspaTopa DN25 - 1,00
1,0 C aspaTopom DN10 - 0,15
1,0 C aspaTopom DN15 - 0,15
1,0 [ywesan ceTka DN15 0,10 0,20
1,2 HanopHbI BEHTUb DN15 - 0,70
1,2 HanopHbI BEHTU/Ib DN20 - 1,00
0,4 HanopHbI BEHTU/Ib DN25 - 1,00
1,0 CNnvBHOE YCTPOMCTBO 415 nMuccyapa DN15 - 0,30
1,0 [MocypomoeyHasa mawmnHa DN15 - 0,15
1,0 CTupanbHaa malmHa DN15 - 0,25
CmecuTenbHas apmaTypa ans:
1,0 [yLeBOM KabuHbI DN15 0,15 -
1,0 BaHHbI DN15 0,15 -
1,0 KYXOHHOM PaKOBUHbI DN15 0,07 -
1,0 YMbIBa/IbHUKOB DN15 0,07 -
1,0 6buae DN15 0,07 -
1,0 cmecuTesibHas apmaTtypa DN20 0,30 -
0,5 CNIMBHOM 6a40K DN15 - 0,13
L 1,0 DNEeKTPOKUNATUABHUK 1A BOAbI DN15 - 0,102’ )

MpumeyaHue: 0519 8000pa360pHbLIX MOYEK U Opyaux CXoncux npubopos, Komopeble He YyKa3aHsl 8 0aHHOU mabauye, pacdiemsi ciedyem
y4Uumel8ame c02a1aCHO OAHHbLIM U320mosumens.

Y [ina pacyemos cmewaHHOL 800bI 30 0CHOBY Bepymcsa xon00HasA numeesas 80dd ¢ memnepamypoti 15°C u Hazpemas numeesas 8odd ¢
memnepamypol 60°C.
 Mpu MoAHOCMbI0 OMKPLIMOM OPOCCENbHOM 8UHME.
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¢. 3HayeHus Ko3ghghuyueHMa mecmHoix conpomueneHuii § a3 pumuHz08 u 3anopHoii apmamypsi cucmemol Fusitek

Tabauya 24
3HaueHuA KoadPULMEeHTa MECTHbIX CONPOoTUBAEHUI § ANnA GUTUHIOB U 3aNOPHOI apmMaTypbl cuctembl Fusitek MNP

I PasgeneHune notoka 1.8
== CoepguHeHWe BCTPeYHbIX MOTOKOB 4.2
TpoiHuK . 1
aBHOCTOPOHHUI —— —
P P == CoeanHeHWe NOTOKOB 1.3
I
== PaspeneHune pasHoHanpaB/eHHbIX 22
S NOTOKOB :
- PaspgeneHune notoka 3.6
. %IF CoefiMHeHWe BCTPeYHbIX MOTOKOB 9.0
TpOMHMK [
nepexoAHoi ‘w -
=i CoeguHeHne NoToKoB 2.6
== PasaeneHve pasHoHanpaBieHHbIX 50
S NOTOKOB :
o L]
Yronok 90 Z2. j“ 2.0

MydTa
PaBHOCTOPOHHAA

Yronok 45° iﬂi jﬁ 0.6
iy
=

— 0.25

YmeHbleHne anameTpa Ha 1

pasmep 04
Ha 2 pa3mepa 0.5
Ha 3 pasmepa 0.6
MydTa _— P P
nepexogHas il T
Ha 4 pa3mepa 0.7
Ha 5 paamepos 0.8
Ha 6 pasmepos 0.9
TpOMHMK —_— Lais
KOMBWHUPOBaHHBIN BP L P R 4-1.
TpONHUK = —
KOMBUHMPOBaHHbI HP B El 1.8
Yronok 90° %
KOMBUHUPOBaHHbI BP U m 1.4
Yronok 90° M—‘ L6
KOMBMHUPOBAHHbIA HP & ™! '
MyodTa —
KOMOWHMpOBaHHan BP Qﬁf e 0.5
Mygra -
KOMBMHMpOoBaHHas HP m‘f —— 0.85
MydTa c HakngHoM T\
\_ ravkoi @ /s 83

3HaueHue NoTepu Hanopa onpeaenseTca no cneayoweii popmyne:

Z=£V35/2

Z - noteps aasneHus (Ma)

€ - KoaddmumeHT notepb aANa GaCOHHbIX U34enni
V - cKOpoCTb TeueHus (m/c)

8 - NNOTHOCTL NpoTeKatowwei cpeap! (Kr/m?)
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d. Xumuyeckaa cmolikocmo

Xumunueckana YCTOﬁ"IMBOCTb nonaunponuiaeHa

Tabmua XMMUUYECKON YCTOMYMBOCTU NONMNPONUAEHA, NPUBEAEHHaA Aanee, 06beAMHAET NONYYEHHbIE B pe3y/bTaTe OnbITHbIX UCTbITaHWIA
[aHHbIe M3 Pa3/nYHbIX TabaunL, UCNOb3yeMbIX B HacTOALLEe BPEMSA BO MHOMMX CTPpaHax.

McTounmk: ISO/TR 10358

Tabnnua coaep X nT AaHHbIE O XMMMUYECKOM YCTOMYMBOCTM NOAUNPONMUIEHA K PAAY MKUAKOCTEN, CUNTAIOLWMXCA arpecCUBHBIMU AN He
arpeccMBHLIMM MO OTHOLLEHMIO K NOAUMPONUNEHY.

Obnacmes npumeHeHuUs

Tabnmua cofepKUT NoKasaTeiM XMMUUYECKOM YCTOMYMBOCTM NoaunponuieHa K 6osee yem 180 KMAKOCTAM U AaeT obLime peKomeHaaumnm
Mo BO3MOKHOMY MCMO/Ib30BAHWIO MOAUMNPONUAEHOBBIX TPY6 ANA TPAHCMOPTUPOBKM AAHHBIX XKUAKOCTEN:

v’ npu TemnepaTtype 20°C, 60°C n 100°C

+/ NPW OTCYTCTBUM BHYTPEHHETO AaBNEHMA U BHELUHEro MexaHM4YeCcKoro Bo3aencTamns

OnpedesnieHus, cumeossl U abbpesuamypel
B Tabamue ncnonb3yoTcs caeaytolme Kputepumn Knaccudurkaumm, onpeseneHuns u abbpesmnatypsi:

S = YaoBnersopurenbHaa
XUMMUyecKan ycToMuMBOCTb NOMMNPONMIEHA K BO3AENCTBUIO XKUAKOCTEN KnaccuuLMpyeTca Kak «yA0BAETBOPUTENbHAAY, KOTAA Pe3ynbTaThbl
MCMNbITaHUI NPU3HAIOTCA KYA0BNETBOPUTENBbHBIMMY» HONBLIMHCTBOM CTPaH, MPUHUMAIOLLMX YHacTUe B UCTIbITAHUAX.

L = OrpaHuyeHHasa
XUMMUYecKaa ycToMuMBOCTb NOMMNPONUIEHA K BO3AENCTBUIO }KUAKOCTEN KNaccuULMPYeTCA Kak «OrpaHUYeHHan», Koraa pesynstaThbl
MCNbITaHUI NPU3HAIOTCA «OrPAHUYEHHBIMMY» BONBLWMHCTBOM CTPaH, NPUHUMAIOLLMX YHacTe B UCTIbITAHUAX.

NS = HeyaosnetrsopurenbHasa
XUMMyecKaa ycToMumMBOCTb NOAUMPONMIEHA K BO3AENCTBUIO }KUAKOCTEN KnaccuduLMpyeTca Kak «HeyA0BAeTBOPUTENbHAAY, KOTAa
pe3ynbTaTbl UCMbITAHUI NPU3HAIOTCA «HEYA0BNETBOPUTENbHBIMUY BO/bLIMHCTBOM CTPaH, MPUHUMALIOLMX yHacTe B UCTIbITAaHUAX.

Sat. sol HaCblLLEHHbIW BOAAHOWN PacTBOP, M3roToBEHHbIN npu 20°C
Sol BOAAHOW PacTBOP C KOHLEeHTpaumen 6onee 10%, HO HEHACHILLLEHHBbIN
Dil. sol pa3baBieHHbI BOAAHOM PACcTBOP C KOHLEHTPaLMen, paBHol nnm meHee 10%
Work. sol  BOAAHOM pacTBOP C KOHUEHTPaumWeil, 06bI4HO MPUMEHAEMON B MPOMbILLNEHHOCTH Ta6auya 25
ArpeccuBHan cpeaa KoHueHTpauua 20°C 60°C 100°C
YKcycHas KucnoTta £0 40% S S
YKcycHas KucnoTta 50% S S L
YKcycHas K1caoTa, neaaHas >96% S L NS
YKCYCHbIV aHTMApUA, 100% S
AueToH 100% S
AuetodeHoH 100% S L
AKpVUAOHUTPUA 100% S
Bo3zayx S S S
Annunosbii cnnpT 100% S S
MwuHpanbHoe macno S
KBacubl Sol S S
AmmUaK, Boga Sat.sol S S
AMMMaK, cyxol ras 100% S
AMMUAK, KUAKNI 100% S
Auetat ammoHuA Sat.sol S S
Xnopua ammoHuma Sat.sol S S
dTOopUA aMMoHUA 00 20% S S
Kucnbiit yriekucibii ammoHUi Sat.sol S S
MeTadocdaT ammoHus Sat.sol S S S
HutpaT ammoHua Sat.sol S S S
Mepcynbdat ammoHuA Sat.sol S S
docpat ammoHua Sat.sol S
Cynbdpat ammoHuA Sat.sol S S S
Cynbdua ammoHus Sat.sol S S
AmunaueTat 100% L
AMWNoBbIN cnupT 100% S S S
AHnAnH 100% S S
ABNOYHBIV COK S
Llapckas Bogka HCI/HNO0=3/1 NS NS NS
Bpomuna 6apua Sat.sol S S S
Kap6oHaTt 6apusa Sat.sol S S
Xnopug 6apua Sat.sol S S L
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ArpeccuBHas cpepa KoHueHTpauua
Mmapokeung 6apua Sat.sol S S S
Cynbdug 6apua Sat.sol S S S
Mueo S S
beHson 100% L NS NS
BeH3oiHaA K1ucnota Sat.sol S S
BeHsunosbIvi cnupt 100% S L
MupobopHoKUCAbIN HaTpuit, Bypa Sol S S
BopHas kucnota Sat.sol S
TpexdTopuctbiii 6op Sat.sol S
bpom, ras NS NS NS
Bpom, Kuaruit 100% NS NS NS
ByTaH, ras 100% S
BytaHon 100% S L L
Bytun auetat 100% L NS NS
Bytun rankonb 100% S
ByTun deHon Sat.sol S
Bbytun 100% S L L
Kapb6oHaT Kanbuusa, men Sat.sol S S S
Xnopat Kanbuma Sat.sol S S
Xnopwup Kanbuma Sat.sol S S S
mapokena Kanbuma Sat.sol S S S
fMnoxnoput Kanbuma Sol S
HuTpaT Kanbuma Sat.sol S S)
KamdopHoe macno NS NS NS
[voKkeng yrnepogaa, cyxou ras S S
[uoKena yrnepoaa, BAasKHbIi ras S N
[Ovcynbdut yrnepoaa 100% S NS NS
OKuCb yrnepoaa, ras S S
Tetpaxnopupa yrnepoaa 100% NS NS NS
Kactoposoe macno 100% S S
Kayctuueckas coga £0 50% S L L
XnopwuH, Boga Sat.sol S L
XNOpuH, cyxoii ras 100% NS NS NS
XNOPUH, KUAKNIA 100% NS NS NS
XnopyKcycHas KucnoTa Sol S
XnopataHon 100% 5
Xnopodopm 100% L NS NS
XnopocynbpoHoBas KMcnoTa 100% NS NS NS
Xpomosble KBacLpl Sol S S
XpomoBas Kuciota £0 40% S L NS
JIMMOHHas Kucnota Sat.sol S S S
Kokocosoe macnio 5
Xnopug meawm (11) Sat.sol S S
Hutpat meawm (11) Sat.sol S S S
Cynboat meam (I1) Sat.sol S S
Kykypy3Hoe macno S L
Xnonkosoe macno S S
Kpeson Bonee 90% S
LimknorekcaH 100% S
LiuknorekcaHon 100% S L
LinknorekcaHoH 100% L NS NS
[ekanvH (aekarmapoHadranun) 100% NS NS NS
[ekcTpuH Sol S S
[JekcTposa Sol S S S
[Avbytundranar 100% S L NS
[unxnopyKcycHaa Kucnota 100% L
[uxnopatuner (A v B) 100% L
[nataHonamuH 100% S
[OuaTnnosbiit cnvpt 100% S L
[naTnneHrnmkonb 100% S S
Aurnukonnesas Kucnota Sat.sol S
[wnzooKkTundatnat 100% S L
Aumetnn amuH, ras S
Avmetundpopmamng, 100% S S
[vktundranar 100% L L
JnokcaH 100% L L
[uctunnnposaHHas Boga 100% S S S
STaHONaMUH 100% S
Stunauerat 100% L NS NS
3TWUNOBbIV CNUPT no 50% S S S
STnaxnopua, ras NS NS NS
STUNeHx0pUsa (MoHo- 1 aun-) L L
3TUNoBbIN 3dUp 100% S L
STUNEHIINKONb 100% S S S
Xnopua xenesa Sat.sol S S S
dopmanbaerng, 40% S
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ArpeccuBHas cpega KoHueHTpauus 20°C 60°C 100°C )
MypaBbKnHasa Knucaota 10% S S L
MypaBbuHas kucnota, 6essoaHas 100% S L L
PpykTO3a Sol S S
DpyKTOBbIN COK S S
BeH3uH (anndaTnyeckue yrnesoaoposbl) NS NS NS
KenatuH S S
[niokosa 20% S S S
nuuepuH 100% S S S
Mukonnesasa Kucnota 30% S
lenTtaH 100% L NS NS
lekcaH 100% S L
BpomucrosogopoaHas Kucnorta A0 48% S L NS
XnopucrtoBoaopoaHan Kucaota A0 20% S S S
XnopucrtoBoaopoaHan Kucaota 30% S L L
XnopucTtoBoaopoaHan Kncaota ot 35% 0o 36% S - -
PTOPOBOAOPOAHAA KUCNOTA Dil.sol S - ===
PdTOpOBOAOPOAHAA KUCNOTA 40% S - -
Bopopos, 100% S = ==
Mepekuncb BoAOpOAa, Cyxoi ras 100% S S
Mepekncb Bogopoaa A0 10% S
Mepekncb Bogopoaa A0 30% S L
Cynbdua BOAOPOAR, Cyx0it ra3 100% S S
Moa, 8 cnupTe S
M300KTaH 100% L NS NS
M3onponunosbiit cnivpt 100% S S S
M3onponunnosbiit apup 100% L
MonoyHas Kucnota £0 90% S S
JNlaHonunH S L
JIbHAHOE Macno S S S
Kapb6oHat marHus Sat.sol S S S
Xnopupa, marHua Sat.sol S S ---
mapokecma marHmna Sat.sol S S -
Cynbdat marHua Sat.sol S S -
AGnoYHanA Kncnota Sat.sol S S ---
Xnopua, ptyTu (I1) Sat.sol S S ---
Unanug prytu (11) Sat.sol S S -
Hutpat pryTv (1) Sol S S ---
PTyTb 100% S S
MeTtunauertat 100% S S
MeTtaHon 5% S L
MeTnnamuH 00 32% S - -
Metun6pomug, 100% NS NS NS
MeTnnaTMAKeTOoH 100% S
MeTunenxnopug, 100% L NS NS
Monoko S S S
MoHOX/1I0pYKCyCHaA KucaoTa >85% S S
Hadra S NS NS
Xnopwua Hukena Sat.sol S S
HuTpaT Hukena Sat.sol S S
Cynbdat Hukens Sat.sol S S
A30THaA Kucnota 10 30% S NS NS
A30THaA KMcnoTa o1 40% po 50% L NS NS
A30THas KMCNOTA, AbIMALLAACA (C AMOKCMAOM a30Ta) NS NS NS
HutpobeHson 100% S L
OnenHoBsas Kucnorta 100% S L
Oneym (cepHas kucnota ¢ 60% SO3) S L
OnunBkoBoe Mac/io S S L
LLlaBenesas kncaorta Sat.sol S L NS
Kucnopog, ras S
Mapa¢uHoBoe macno (FL65) S L NS
OpexoBoe macno S S
MsaTHoe macno S
MepxnopHas Kncnota (2N) 20% S
MNeTponeiiHblit adup (AMrpounH) L L
deHon 5% S S
deHon 90% S
docduH, ras S S
docdopHas Kucnorta 10 85% S S 5
Okcuxnopua pocopa 100% L
MKpUHOBaA KMcnoTa Sat.sol S
BukapboHat Kanua Sat.sol S S S
Bopart Kanua Sat.sol S S
Bpomat kanua no 10% S S
Bpomua, kanua Sat.sol S S )
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( ArpeccuBHas cpeaa KoHueHTpauma 20°C 60°C 100°C )
Kap6oHat kanus Sat.sol S S
Xnopart Kanus Sat.sol S S
Xnopug kanua Sat.sol S S
Xpomart Kanua Sat.sol S S
Lmanumg kanma Sol S S
Aunxpomart Kanua Sat.sol S S S
deppounanmng kanvs Sat.sol S S
dTopua Kanvs Sat.sol S S
mapokcna kanma £o 50% S S S
Woana kanua Sat.sol S
Hutpat Kanua Sat.sol S S
Mepxnopart Kanma 10% S S
MepmaHraHaT Kanua (2N) 30% S
MNepcynbdat Kanusa Sat.sol S S
Cynbdat Kanua Sat.sol S S
MponaH, ras 100% S
MNponaHoBan KMcnoTa >50% S
MupnanH 100% L
Mopckas Boga S S S
CnankoHoBOe Macio S S S
HwTpat cepebpa Sat.sol S S L
AueTat HaTpua Sat.sol S S S
beH3oaTt HaTpua 35% S L
BukapboHat HaTpuA Sat.sol S S S
Kap6oHat HaTpua £0 50% S S L
Xnopart HaTtpuA Sat.sol S S
Xnopua HaTpua Sat.sol S S
Xnopwut HaTpua 2% S L NS
Xnopuga Hatpua 20% S L NS
[uxpomat HaTpus Sat.sol S S S
[lByyrnekucablii HaTpuin Sat.sol S S S
Bucynbdar HaTpua Sat.sol S S
BucynbpuTt HaTpua Sat.sol S
mapokcua HaTpua 1% S S S
mapokena HaTpma o1 10 go 60% S S S
Mnoxnoput HaTpuA 5% 5] S)
Mnoxnoput HaTpuAa 10%15% S
Mnoxnoput HaTpuA 20% S L
MeTadocdat HaTpus Sol S
Hwutpat HaTpua Sat.sol S S
Mep6opat HaTpua Sat.sol S S
docdat HaTpUA (HeWTPanbHbIN) S S S
Cunumkat HaTpua Sol S S
Cynbdat HaTpusA, CEpHOKUCAbIN HaTpUi Sat.sol 5] S|
Cynbdug, HaTpua, CepHUCTbIN HaTpUit Sat.sol S
CynbduT HaTpuA, CEPHUCTOKUCABIN HaTpUi 40% S S S
Tuocynbdat HaTpma (rnno) Sat.sol S
CoeBoe macno S L
AiHTapHasa Kucnota Sat.sol S S
CepHas Kucnota b0 10% S S S
CepHas nepekuchb, cyxana Uan BNaxHas 100% S S
CepHas Kucnota ot 10 go 30% S S
CepHas Kucnota 50% S L L
CepHas Kucnota 96% S L NS
CepHas kucnota 98% L NS NS
CepHucTas KucnoTa B0 30% S
BuHHaa kucnota Sat.sol S S
TeTparunapodypaH 100% L NS NS
TetpanuH/TeTparuapoHadbTtanuH 100% NS NS NS
TuodeH 100% S L
Tun (IV) xnopug, Sol S S
Tun (1) xnopug, Sat.sol S S
Tonyon 100% L NS NS
Tpuxn0pyKcycHaa Kucnota A0 50% S S
TpuxnopatuneH 100% NS NS NS
TpuataHonamuH Sol S
TepneHTuH NS NS NS
MoueBunHa Sat.sol S S
Ykeyc S S
Bopa, conoHoBaTas, MMHepanbHasn, NUTbeBan S S S
Buckn S S
BuHa S S
Keunon, aumeTtunbexson 100% NS NS NS
[poxxku Sol S S S
Xnopug, umHka Sat.sol S S S
\ Cynbdat LuHKa Sat.sol S S S )

MpumeyaHue: KoHUEeHMpPayuu pacmeopos, npueedeHHvle 8 0aHHOU mabnuue, A6AAI0MCA 8€CO8bIMU.



EFUSITEK

Yacme 9: [lpomokon ucneimaHuli

UcnbiTaHne gasneHnem

MMAapaBAnyecKoe UcrbiTaHne AaBaeHMeM LO/MKHO 6biTb NPOBEAEHO CPa3sy ke 6ap
nocne yctaHoBKu Tpy6onposoga. [lasneHne Bo Bpems Tecta L0NKHO 6biTb B o
1,5 pasa 6onble pabouero gasneHus. Mpu nposeseHMM TecTa He06X0AMMO 15 1 §
YYMTbIBaTb INHEWHOE pacmpeHune Tpybbl. PasHuLa mexay TemnepaTypoi : . 0.6 6ap |®
| ppaa—
|

Tpybbl M TEMNepaTypo OKpY»KatoLLEen cpebl MOXKET NPUBECTU K USMEHEHUNIO
nasneHua. UsmeHeHune TemnepaTypbl Ha 10°C cOOTBETCTBYET USMEHEHUIO
[aBneHuA Ha BeanuunHy ot 0.5 go 1 6ap. PekomeHayeTcs NpoBoAnTb
ucnblTaHWe AaBneHneM NoMMepPHOro TpybonpoBoaa C MakCUMaibHO
NOCTOAHHOW TemnepaTypon OKpy»KatoLLLen cpeabl.

McnbiTaHWe gaBneHMem COCTOUT U3 TPex YacTen:
v’ MpepnBaputenbHOE UCMbITaHWE AABNEHUEM; —T 0 t T
" OCHOBHOE WCMbITaHUE AaBNEHUEM; 10 2030 (1?&) 120 (3lqiga)
v~ ®duHanbHOE MUCMbITaHWe AaBNeHUEeM;

MNpeaBapuTenbHoe UCNbiTaHME gaBneHUuem

Mpv NpeaBapuUTENbHOM UCMbITaHUK AaBAeHMe A0MKHO 6biTb B 1,5 pasa Bbilwe paboyero. TecT 40MKEH NMPOBOAUTLCA ABaXAbl: N0 30 MUHYT
Kaxapli, ¢ MHTepBanom B 10 MUHyT. Bo Bpems BTOPOro TpMALATUMUHYTHOMO TECTA NageHMe AaBNeHnsA He AOMKHO npesbiwath 0.6 6ap,
TaK¥Ke He J0/IXKHO 6bITb KaKMX-NMBO npoTeyek.

OCHOBHOE UcCNbITaHUe JaBaeHnem

OCHOBHOE MCMbITaHWe AaBAeHNeM LO/IXKHO NPOBOANUTLCSA CPA3y ¥Ke Noc/ie NpeaBapuTeNbHOrO UCMbITaHUA 4aBAEHUEM.
MpoAONKNTENbHOCTL TECTA COCTABASAET ABa Yaca. [laBneHune, yCTaHOBEHHOE MOCAe NPeaBapuTeIbHOMO UCMbITaHMSA, HE A0/IKHO yNacTb
6onee yem Ha 0.2 6ap.

®UHaNbHOE UCNbITaHKE AaBNEeHUEM

TecTbl Ha 10 6ap 1 Ha 1 6ap f0MKHbI ObITb NPOBEAEHbI MOOYEPEAHO C UHTEPBANAMM HE MeHee 5-TM MUHYT. MNocne Kaxaol nogaum
[aBNeHnA Heobxo4MMO OCyLLEeCTBAATL COPOC AaBNeHUA B cucTeMe Tpybonposoaa. MpoTeukn HegonycTUMbl B 060N U3 YyacTen
Tpybonposoga.

N3mepuTtenbHble npubopbl
MaHOMETp A0/IEH MMETb TOYHOCTb CYUNTbIBAHUA U3MEHEHWA AaBaeHna He meHee 0.1 6ap. M3mepuTenbHblil NpuBop A0MKeEH
YCTaHaB/IMBATLCA B CAMOMN HU3KOM TOYKE CMOHTMPOBAHHOM CUCTEMbI.

MNpoToKon ucnbiTaHMA AaBNeHUEM CMOHTMPOBAHHOro Tpy6onposoaa us MNP

Pe3ynbTaTbl rMApaBANYECKOro TeCTa A0/IXKHbI GUKCMPOBATLCA B NPOTOKO/E UCMbITaHUA AaBAeHUEM CMOHTUPOBAHHOIO Tpybonposoaa us
MNP, AaHHbIN LOKYMEHT JO/IXKEH ObITb NOAMMCAH KNMEHTOM M NOCTaBLMKOM. baaHKM NpoToKoia MoryT 6bITb NPeAoCcTaBAEHbl CEPBUCHbIM
otaenom Fusitek.
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NMPOTOKOJ1 UICNbITAHUA AABNEHUEM
CMOHTUPOBAHHOIO TPYBONPOBOAA U3 NNP

OnucaHue ycTaHOBKMU:
Mecro:

O6beKT:

16 75
20 90
25 110
32 125
40 140
50 160
N\ 63 J

CepuiiHblit HOMep CBapoOYHOro annapara:

HauBbiclian TOYKa HaJ, CHETYMKOM AAB/IEHUA: M

[JasneHue TecTa: 6ap
1-aa perynmposka nocne 10 MuHyT: 6ap
2-aa perynnposka nocne 10 MUHYT: 6ap
MNapgeHve aasneHna nocne nepsbix 30 MUHYT: 6ap
MNapeHve pasneHna nocne BTopbix 30 MUHYT: 6ap
L Pesynbrat Tecra: )

Pabouyee pasnexue: 6ap (pesynbTaTt NpeABapUTENbHOIO UCMbITaHUA)
MageHue pasneHusa nocne 1-ro yaca: 6ap
MageHve faBneHUs nocse 2-xX 4acos: 6ap
MapeHve pasnenus: 6ap (makc 0,2 6ap)
L Pe3ynbTaT OCHOBHOrO TecTa: )

KoHey, TecTa:

[nutenbHOCTb TecTa:
[ara:
Mecro:

KnnenT:

[ocTaBLLMK:

Vs
-

Mognucu:

KnuneHt nOCTaBLLI,VIK
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EFUSITEK

a. Tpyboi

B Yy

Yacme 10: O630p npodykuyuu

Tpy6a 13 MNP PN1.0 gna xonogHoOWU U NUTbLEBOW BOAbI

BHewHuMit BHyTpeHuit Konuuectso 8
ApTUKYN p.uarxl,ﬁ;p, d, Auamnﬁ:np, di, cr::ﬂ:‘}g""amm Cepwms Tpy6bl ;:::xl::valg,b:\i/lﬁa l\({:;;(;:xfr;yué:{‘mn,n
> FT00101 20 16.2 1.9 SDR11/S5 PN1.0 40/160
( FT00102 25 20.4 2.3 SDR11/S5 PN1.0 25/100
~ ‘ FT00103 32 26.2 2.9 SDR11/S5 PN1.0 15/60
FT00104 40 32.6 3.7 SDR11/S5 PN1.0 12/48
Lodr FT00105 50 40.8 4.6 SDR11/S5 PN1.0 8/32
- FT00106 63 51.4 5.8 SDR11/S5 PN1.0 5/20
FT00107 75 61.4 6.8 SDR11/S5 PN1.0 3/12
FT00108 90 73.6 8.2 SDR11/S5 PN1.0 2/8
FT00109 110 90 10.0 SDR11/S5 PN1.0 2/8
FTO0110 125 102.2 11.4 SDR11/S5 PN1.0 1/4
FTO0112 160 130.8 14.6 SDR11/S5 PN1.0 1/4 )
Tpy6a 13 MNP PN1.6 ana ropsayeii, XonoaHOM U NUTbEBOW BOAbI
BHewHuUi BHyTpeHMuit Konuuecrso B
ApTUKYN p,uafrn?;‘rp, d, p,uamnﬁ:'np, d1, cr;:::‘}g?amm Cepusa Tpy6bi Ag(;'r:::g,bl'\*nﬁa l\({:)izgzkféyué:{lmn;‘
§ FT00201 20 14.4 2.8 SDR7.4/S3.2 PN1.6 40/160
( FT00202 25 18.0 3.5 SDR7.4/S3.2 PN1.6 25/100
~ ‘ FT00203 32 23.2 4.4 SDR7.4/S3.2 PN1.6 15/60
FT00204 40 29 5.5 SDR7.4/S3.2 PN1.6 12/48
PRI FT00205 50 36.2 6.9 SDR7.4/S3.2 PN1.6 8/32
—d— FT00206 63 45.8 8.6 SDR7.4/S3.2 PN1.6 5/20
FT00207 75 54.4 10.3 SDR7.4/S3.2 PN1.6 3/12
FT00208 90 65.4 12.3 SDR7.4/S3.2 PN1.6 2/8
FT00209 110 79.8 15.1 SDR7.4/S3.2 PN1.6 2/8
FT00210 125 90.8 17.1 SDR7.4/S3.2 PN1.6 1/4
FT00212 160 116.2 21.9 SDR7.4/S3.2 PN1.6 1/4 )
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R

V.

( Tpy6a 13 MNP PN2.0 ana ropayei, XonoaHOM U NUTbEBOU BOAbI

BHewHwui BHyTpeHuii Konunuecrso B

ApPTUKYN ,quan:ne,:;p, d, p,MaMMe,':'np, di1, cr:ﬁ::‘}‘;t'amm Cepwus Tpy6bl A";‘;’L":::g'bmﬁa ,Y::(ZZZKfﬁyué;{;M&
FT00301 20 13.2 3.4 SDR6/S2.5 PN2.0 40/160
FT00302 25 16.6 4.2 SDR6/S2.5 PN2.0 25/100
FT00303 32 21.2 54 SDR6/S2.5 PN2.0 15/60
FT00304 40 26.6 6.7 SDR6/S2.5 PN2.0 12/48
FT00305 50 33.4 8.3 SDR6/S2.5 PN2.0 8/32
FT00306 63 42 10.5 SDR6/S2.5 PN2.0 5/20
FT00307 75 50 12.5 SDR6/S2.5 PN2.0 3/12
FT00308 90 60 15.0 SDR6/S2.5 PN2.0 2/8
FT00309 110 73.4 18.3 SDR6/S2.5 PN2.0 2/8
FT00310 125 83.4 20.8 SDR6/S2.5 PN2.0 1/4

L FT00312 160 106.8 26.6 SDR6/S2.5 PN2.0 1/4 )

y
(" KomnosutHasa Tpy6a PPR/PPR+GF/PPR Fusitek Faser PN2.0* ans ropaueii n
XOJIOAHOI BOADI, @ TAKXKe ANA CUCTEM OTOMNJIeHUA
BHewHui BHyTpeHuii Konuuectso B

ApTHKYN Auar:nmen;p, d, AMaM:;np' d1, CT::I’ ::f‘;t':n w | Cepma Tpy6oI A":;"::::g"’:norfa I:izzixfsy"él'ﬁmﬁ
FT00401 20 14.4 2.8 SDR7.4/S3.2 PN2.0* 40/160
FT00402 25 18.0 3.5 SDR7.4/S3.2 PN2.0* 25/100
FT00403 32 23.2 4.4 SDR7.4/S3.2 PN2.0* 15/60
FT00404 40 29 5.5 SDR7.4/S3.2 PN2.0* 12/48
FT00405 50 36.2 6.9 SDR7.4/S3.2 PN2.0* 8/32
FT00406 63 45.8 8.6 SDR7.4/S3.2 PN2.0* 5/20
FT00407 75 54.4 10.3 SDR7.4/S3.2 PN2.0* 3/12
FT00408 90 65.4 12.3 SDR7.4/S3.2 PN2.0* 2/8
FT00409 110 79.8 15.1 SDR7.4/S3.2 PN2.0* 2/8
FT00410 125 90.8 17.1 SDR7.4/S3.2 PN2.0* 1/4
FT00412 160 116.2 21.9 SDR7.4/S3.2 PN2.0* 1/4

*B coomeemcmeuu ¢ 3a8600cKUMU HOPMamu
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KomnosutHas tpy6a PPR/PPR+GF/PPR Fusitek Faser PN2.5* ana ropaueii n

XO/I0ZHOI BOAbI, a TaKXKe ANA CMCTEM OTO

XOJIOZHO B
BHewHwui BHyTpeHuii Konuuectso B

ApPTUKYN AMalﬁ;‘l‘p. d, AMaMAt::np, di, CT::::%:':AM Cepua Tpy6bI Ag‘;')l":::g'b&ﬁa z:;;g:u;a’;vug;amn,n
FT00501 20 13.2 3.4 SDR6/S2.5 PN2.5%* 40/160
FT00502 25 16.6 4.2 SDR6/S2.5 PN2.5%* 25/100
FT00503 32 21.2 5.4 SDR6/S2.5 PN2.5%* 15/60
FT00504 40 26.6 6.7 SDR6/S2.5 PN2.5%* 12/48
FT00505 50 334 8.3 SDR6/S2.5 PN2.5%* 8/32
FT00506 63 42 10.5 SDR6/S2.5 PN2.5%* 5/20
FT00507 75 50 12.5 SDR6/S2.5 PN2.5%* 3/12
FT00508 90 60 15.0 SDR6/S2.5 PN2.5* 2/8
FTO0509 110 73.4 18.3 SDR6/S2.5 PN2.5%* 2/8
FT00510 125 83.4 20.8 SDR6/S2.5 PN2.5%* 1/4
FT00512 160 106.8 26.6 SDR6/S2.5 PN2.5%* 1/4

NeHUA

*B coomeemcmeuu ¢ 3a8600cKUMU HOPMAaMu

KomnosutHas Tpy6a PPR/AI/PPR PN2.5* ¢ BHyTpEHHUM apMUpPOBaHMEM A/A ropayein u

BHewHui BHyTpeHuit TonwmHa HoMUHANBHOE Konnuectso 8

AptiKyn | aunamertp, d, | anamerp, di, - Cepwms Tpy6bl ynakoBke, Wwrt./m,

MM MM CTEHKM, S, Mm pasneHue, MNa Kaaan Tpy6a 4 m
FT00601 20 13.2 3.4 SDR6/S2.5 PN2.5* 40/160
FT00602 25 16.6 4.2 SDR6/S2.5 PN2.5%* 25/100
FT00603 32 21.2 5.4 SDR6/S2.5 PN2.5* 15/60
FT00604 40 26.6 6.7 SDR6/S2.5 PN2.5* 12/48
FT00605 50 33.4 8.3 SDR6/S2.5 PN2.5* 8/32
FT00606 63 42 10.5 SDR6/S2.5 PN2.5* 5/20

\ *B coomeemcmeuu ¢ 3a800cKUMU Hopmamu

KomnosutHasa Tpy6a PPR/AI/PPR Fusitek LLITabu PN2.0 ana ropayei u

Xxonoa

HO BOAbI, a TAaKXXe ANA CUCTEM OTON/IEHUA

BHewHuUi B o TonwmHa 06 Konuuecrtso B
Aotukyn | AMaMeTp HYTpeHV:iV:Il CTEHKMN S o """a“a Cepus Tpy6bl | HomuHanbHoe | ynakoske,
PTUKY. BHyTpeHHel | AVUAMETD, AL, | gpyrpenneit : Slﬂu:nm (BHyTpeHHss) |aaBneHue, MNa| wr./m, Kaxkpan
Tpy6bI, d, Mm MM Tpy6bI, MM CTEHKY, Tpy6a 4 m
FT00701 20 14.4 2.8 3.7 SDR7.4/S3.2 PN2.0 40/160
FT00702 25 18.0 3.5 4.4 SDR7.4/S3.2 PN2.0 25/100
FT00703 32 23.2 4.4 5.5 SDR7.4/S3.2 PN2.0 15/60
FT00704 40 29 5.5 6.6 SDR7.4/53.2 PN2.0 12/48
FT00705 50 36.2 6.9 7.9 SDR7.4/S3.2 PN2.0 8/32
FTO0706 63 45.8 8.6 9.7 SDR7.4/S3.2 PN2.0 5/20 )
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b. dumurau
dutunrn us MNP

A
A o
LooL
Pasmepbl Pasmepbl
ApTUKYn ApTUKYN
D, Mm|A, mm| L, mm D, mm|d, mm| Al, mm | A2, mm | L, mm
FT02301 20 | 145 | 32 FT02401 25 | 20 16 145 | 33
FT02302 25 | 16 | 35 FT02402 32 | 20 18 14.5 | 355
FT02303 32 | 18 | 39 FT02403 32 | 25 18 16 37
FT02304 40 | 205 | 45 FT02404 40 | 20 | 205 | 145 | 385
FT02305 50 | 235]| 51 FT02405 40 | 25 | 205 16 40
FT02306 63 | 275 | 59 FT02406 40 | 32 | 205 18 42
FT02307 75 | 32 | 69 FT02407 50 | 20 | 235 | 145 | 425
FT02308 90 | 355 | 76 FT02408 50 | 25 | 235 16 44
| FT02309 110 | 41 | 87 ) FT02409 50 | 32 | 235 18 46
FT02410 50 | 40 | 23.5 | 20.5 | 485
FT02411 63 | 20 | 275 | 145 | 47
FT02412 63 | 25 | 275 16 | 485
FT02413 63 | 32 | 275 18 | 50.5
FT02414 63 | 40 | 275 | 205 | 53
\ ” FT02415 63 | 50 | 275 | 235 | 56
v FT02419 75 | 50 32 24 | 714
\" Al FT02420 75 | 63 32 28 | 69.7
— — FT02422 90 | 50 | 35.5 24 |82.39
Pasmepbl FT02424 90 75 35.5 32 78.7
ApTUKYN
D, mm|d, mm| Al, mm | A2, mm | B, mm | L, mm FT02426 110 63 41 28 97.25
FT01201 25 20 16 145 | 285 | 55 \_ FT02428 110 | 90 41 355 908 )
FT01202 32 | 20 18 145 | 31.5| 59
FT01203 32 | 25 18 16 33 | 64
FT01204 40 | 20 | 205 | 145 | 36 | 65
FT01205 40 | 25 | 205 16 | 375 | 70
FT01206 40 | 32 | 205 18 | 395 | 76
FT01207 50 | 20 | 235 | 145 |41.25| 72 \’
FT01208 50 | 25 | 235 16 |42.75| 77
FT01209 50 | 32 | 235 18 |44.75| 83 — —
FT01210 50 | 40 | 23.5 | 205 |47.25| 92
FT01211 63 | 20 | 275 | 145 [49.25| 80 ApTukyn Pasmepbl
FT01212 63 | 25 | 27.5 16 | 505 | 86 D, Mm|A, Mm|B, Mm | L, mm
FT01213 63 | 32 | 275 18 |[51.85| 92 FT01101 20 | 145] 25 | 50
FT01214 63 | 40 | 275 | 205 |54.25| 100 FT01102 25 16 | 295 | 59
FT01215 63 | 50 | 275 | 235 |57.25| 110 FT01103 32 18 | 35 | 70
FT01216 75 25 32 16.5 |55.15]92.61 FT01104 40 | 205 ) 415 | 83
FT01217 75 32 32 18.5 |57.16|99.61 FT01105 50 [235]495| 99
FT01218 75 | 40 32 21 |59.65 [107.51 FT01106 63 | 275 | 60 | 120
FT01221 90 | 32 | 35.5 | 185 |64.51| 107 FT01107 75 | 32 | 705 | 141
FT01222 90 | 40 | 35.5 21 67 |114.9 FT01108 90 | 355 | 81.5 | 163
FT01224 90 | 63 | 35.5 28 74 |137.7 \___ FT01109 110 | 41 | 97 | 196 )
FT01226 110 | 40 41 21 | 77.86[128.5
FT01227 110 | 50 41 24 | 80.65 |138.5
| FT01228 110 | 63 41 28 |84.87|151.3)

38 FOCT P 52134-2003 / DIN 8077-8078 / EN ISO 15874:2004



EFUSITEK

—

Pasmepbl Pasmepbl
ApTUKYN ApTUKYN
D, mm|A, mm| B, mm D, mm|A, mm|B, mm
FT01701 20 | 145 | 25 FT02101 20 | 14.5 |20.02
FT01702 25 16 | 29.5 FT02102 25 16 |22.56
FT01703 32 18 35 FT02103 32 18 | 25.8
FT01704 40 | 20.5 | 415 FT02104 40 | 20.5 [29.96
FT01705 50 | 23.5| 49.5 FT02105 50 | 23.5 |34.92
FT01706 63 | 27.5| 60 FT02106 63 | 27.5 |41.62
FT01707 75 32 | 70.5 FT02107 75 32 | 50.2
FT01708 90 | 35,5 815 FT02108 90 [ 355 | 57
L FT01709 110 41 98 ) L FT02109 110 41 | 67.74)

T
LL‘
Pasmepbl Pasmepbl
ApTUKYN
Apukyn D, Mmm|A, mm| L, mm pTARY D, Mm|A, Mm| L, mm
FT02901 20 | 145 | 161 FT03301 20 | 145 | 21
FT02902 25 16 200 FT03302 25 16 23
L FT02903 32 18 |2385) FT03303 32 18 | 26.5
FT03304 40 | 20.5 | 30.5
FT03305 50 | 235 | 36
L FT03306 63 | 275| 42 )

7

7
147 7

| —
777

doi
Wll' 772272

Pasmepbl
ApTUKYN
D, mm
FT03601 20
FT03602 25
FT03603 32
FT03604 40
FT03605 50
L FT03606 63 )
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®utnHru us MNP c N"aTyHHbIMK BCTaBKamu

_ I - _ N

MydTa KombuHuposaHHas BP MydTa KombuHuposaHHasa HP

Pasmepbl Pasmepbl
ApTUKYN - ApTUKYN —
D, mm| Otoiimbl A, mm| L, mm D, mm| Otoiimbl A, mm | L, mm
FT04201 20 wn’ 14.5 | 385 FT04301 20 wn’ 145 | 53.2
FT04202 20 /4 14,5 | 40.5 FT04302 20 %" 145 | 55.9
FT04203 25 %’ 16 | 40.5 FT04303 25 »’ 16 | 55.2
FT04204 25 /4 16 | 42.5 FT04304 25 %" 16 | 56.4
FT04208 32 1” 18 52 FT04308 32 1” 18 71
FT04210 40 1%" 21 | 615 FT04310 40 1%" 21 | 77.8
FT04212 50 1%" 24 | 66.3 FT04312 50 1%" 24 | 82.6
L FT04214 63 2” 28 77 ) L FT04314 63 2” 28 | 96.5)

w

TpOoUHUK KOMBUHUPOBaHHbI HP TpOMHUK KOMBUHMPOBAHHDIV BP

Pasmepbl Pasmepbl
ApTUKYN — ApTUKYN —
D, mm| Otoiimbl A, mm | B, mm | L, mm D, mm| Otoiimbl A, mm | B, mm | L, mm
FT04101 20 %" 145 | 48.7 | 54 FT04001 20 %’ 145 34 54
FT04102 20 /4 145 | 52.3 | 60 FT04002 20 /4 145 | 36 60
FT04103 25 4 16 | 50.7 | 54 FT04003 25 4 16 36 54
FT04104 25 /4 16 | 543 | 60 FT04004 25 /4 16 38 60
L FT04108 32 1” 18 | 695 | 72 ) L FT04008 32 1” 18 | 515 | 72 )

M

Yron 90° KOM6MHUPOBaHHbI HP

y

Yron 90° KOM6MHUPOBaHHbI BP

Pasmepbl Pasmepbl
ApTUKYNn — ApTUKYNn —
D, mm| Otoiimbl A, mm| B1, mm | B2, mm D, mm| Otoiimbl A, mm| B1, mm | B2, mm
FT04501 20 w” 14.5 27 48.7 FT04401 20 w” 14.5 27 34
FT04502 20 %" 14.5 30 52.4 FT04402 20 %" 14.5 30 36
FT04503 25 w” 16 27 50.7 FT04403 25 w” 16 27 36
FT04504 25 %" 16 30 54.4 FT04404 25 " 16 30 38
L FT04508 32 1” 18 36 69.5 ) L FT04408 32 1” 18 36 51.5 )
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il

%’WIW/// 0

HacreHHoe KpenaneHue nog cmecuTtesb

Yron 90° KOM6UHUPOBaAHHbIN BP

ApTHK Paamepbl C HAaCTeHHbIM KpensieHnem

T n

PTMKY D, mm| Oioiimbl |A, mm| B1, mm | B2, mm | L, Mm ApTukyn Pasmepbl

( Fro5101 20 w | 1a5| 27 34 | 205.5 ) D, mm| Aioiimbl | A, mm| B, mm | B2, Mm
( FTo4601 20 w | 1a5| 27 34

MydTa c HaKMAHOM raiikomn MyddTa ¢ HAaKUAHOW raiko eBPOKOHYC

Pasmepbl Pasmepbl
ApTUKYn — ApTUKYn -
D, mm|Atonmbl|A, mm| L, mm D, mm|Atonmbl|A, mm | L, mm
L FT05201 20 /4 15 | 50.5 ) L FT05301 20 /4 15 | 62.5 )

dutnHrn ns MNP c YHuBepcaJibHbiMU coBMeLleHHbIMU COegUHEeHUAMU

MydTta pasbemHas LecTurpaHHas

MydTa pasbemHas WwecTurpaHHan
HP TMna “amepuKaHKa”

BP TMna “amepukaHKa”

Pasmepbl Pasmepbl

ApTUKYn - ApTUKYN -

D, mm| Otoiimbl (A, mm| L, mm D, mm| Ooiimbl A, mm| L, mm
FT05701 20 w’ 14.5 49 FT05601 20 wn’ 145 | 345
FT05702 25 v/ 16 53.5 FT05602 25 /4 16 39
FT05703 32 1” 18 58 FT05603 32 1” 18 43.5
FT05704 40 1" 20.5 | 63.5 FT05604 40 1%” | 20.5 47
FT05705 50 1%” 235 74 FT05605 50 1%” | 23.5| 56.5

L FT05706 63 2” 275 | 835 ) L FT05606 63 2” 27.5| 625 )
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KpaHbi, punbTpbl  gpyrue komnoHeHTbl u3 MNP

LLlapoBbii KpaH 13 MMP ans xonoaHoii Boabl
p P A A A MpAamoii paanaToOpHbIN WapoBbli KpaH u3s MNP

Pasmepbl

ApTuKyn B i ApTHKyn Pasmepbl

PTUKY. HYTPEeHHUI A, Mm | L, Mmm D, mm| Atoiimbl A, Mm | L, Mm

anamertp, D, mm
FT07201 20 05 || G FT07301 20 | % |145]| 65
' ' __ FT07302 25 | % | 16 | 685)
FT07202 25 16 71
FT07203 32 18 85
FT07204 40 20.5 | 100
FT07205 50 235 | 1145
\___FT07206 63 275 | 133 )

Yrnosoii paanaTopHbIii Waposbiii KpaH u3 MNP

Pasmepbl
ApTUKYN —
D, mm| Atonmbl |A, mm | B, mm
FT07401 20 4 14.5 | 49.2
e L FT07402 25 /4 16 |50.92)

LLlapoBbiv KpaH 13 MMP ans ropayeit Bogbl

Pasmepbl
ApTUKYN B 7
Y avamerp, D, | A | 1w
FT07101 20 14.5 65.5
FT07102 25 16 71
FT07103 32 18 85 _
FT07105 50 23.5 114.5 Pasmepbl
| FT07106 63 27.5 133 Apukyn D, mm|A, mm| L, mm
FT07601 20 | 145 | 76
FT07602 25 16 79
L FT07603 32 18 9% )
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¢. UncmpymeHm
MOHTaKHbIW MHCTPYMEHT U aKceccyapbl ana cucrem MNP

HoHunupbl gns obpesku MNP Tpy6 Annapar gna pactpy6Hoii cBapku Tpy6 u putuHros us MNP

MaluumHa ¢ ueHTpaTopom Ans pacTpy6Hoii

ApTuKyn Pasmepsbl, [, mm ApTUKYN Pasmepsol, [, Mm
FT08303 16-25 FT08401 20-32
FT08301 16-40 FT08402 20-63

L FT08302 20-75 ) L FT08403 75-110

HarpeBartenbHble HacaaKu Ana pacTpybHou cBapku

cBapKu Tpy6 n putnHros ms MnpP ApTukyn Pasmepbl, i, mm
ApTUKYN Pasmepsol, [, mm PIOEELE =
( FTo8s01 50-160 ) FT08603 25
FT08604 32
FT08605 40
FT08606 50
FT08607 63
FT08608 75
FT08609 90
FT08610 110
FT08611 125
L FT08613 160

YCTPOMCTBO 3aUUCTKM PYYHOrO TUNa

ApTUKYN Pasmepsbl, [, Mm
FT09002 20-25
FT09004 32-40
FT09006 50-63
L FT09010 20-25-32-40 )

fonoBKa 3auucTkM Tpy6bI Nog Apenb

ApTUKYN Pasmepsbl, [, Mm
FT09202 20
FT09203 25
FT09204 32
FT09205 40
ApTUKYN Pasmepsol, [, mm FT09207 63
FT09101 20-25 FT09208 75
FT09102 32-40 FT09209 90
L FT09103 50-63 ) L FT09210 110
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JleHTOuHbIN KAtoy
ApTUKYN Pasmepsbl, 4, mm

( FTo9501 70 300 )

Yacme 11: Oxcudaemas npooyKyus

Tabnuya 25

Oxuaaemas npogykuma Ha 2015 rog
20 mm
1. KpecTtoBuHa paBHOCTOpPOHAA 25 Mm
32 Mm

25 MM x 20 mm x 20 mm
2. TpoWMHWK NepexosHoOM 6oKoBOM 32 Mm x 20 mm X 20 Mm

32 Mmm % 25 mm x 25 mm

75 Mm
3. BTynka nog dnaHey, 90 mm
110 mm

20 Mm X %
25 mm x %
) 25 mm x 1
32 MM X %
40 mm x 1%
50 mm x 2

4. | MydTa pasbemHas wecTturpaHHaa HP Tmna “amepukaHka’

20 Mm X %
25 Mmm x %5
“ ” 25mm x 1
5. | MydTa pasbemHan wecturpaHHaa BP Tvna “amepuKkaHka
32 Mmm x %
40 mm x 1%
50 mm x 2

6. MydTa KoOmbUHUpPOBaHHas HP 32 mm x 1

7. MydTa KOMBUHUPOBaAHHas BP 32mmx 1
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EIFUSITEK
Yacme 12: FAQ

Bonpoc:

M3 KaKoro cblpba nponssogaTtcsa TpybonposoaHble cuctembl MNP Fusitek?

OTBeT:

ToNbKo Nyyllee Ha CeroAHALHNIA AeHb Cbipbe:

MMP tmn 3 — Sabic Vestolen (fepmanus), Basell Hostalen (fepmanus) u Borealis (PuHnaHaus);
Agresus — Mitsui Admer (fepmaHua-AnoHus);

NlatyHHble BcTaBkn — CW617N, CW614N.

Bonpoc:

Kakue Tpybbl, apMmupoBaHHble antoMuHuem, Bol npounssogute? EcTb v y Bac Tpy6bl, apMUpPOBaHHbIe altoMUHMEM, KOTOPbIe He TpebyroT
334YUCTKM MU JONONHUTENbHOM 06paboTKun?

OtBeT:

Fusitek nponsBoauT ABa BUAA NOAUMNPONUAEHOBLIX TPYD, apMUPOBaHHbIX antoMUHUeM: Fusitek Stabi ¢ Hapy»KHbIM apmurpoBaHuem u
Fusitek PPR/AI/PPR ¢ BHyTpeHHMM apMUPOBaAHUEM.

Ha cerogHsawHuit AeHb He cywectayeT MNP Tpy6bl C aNtOMUHUEM, KOTOPYO MOXKHO BapUTb BPAcTpy6 ¢ GUTMHIOM Hanpsamyto 6e3
[ONONHUTENbHOM 06paboTKKM. Tak HasbiBaemble “Tpybbl-NeHTANKN” — 3T0 oueHb bonbluoe 3abayxaeHne n puck. CylLecTByeT BepOATHOCTb,
YTO B MOMEHT CBapMBaHUSA TPybbl U GUTUHIA, C/I0M aIFOMUHUA He ByAEeT 3aKPbIT NOIMMEPOM, @ aIFOMUHUI NMPU NMPAMOM KOHTaKTe ¢ BOAOM
OKMCNAETCA, YTO CO BPEMEHEM MONKET MPUBECTU K PAcCNOeHmto TpyBbl UK paspbisy.

Tpy6a Fusitek Stabi gonskHa o06s3aTesibHO 3aunwaTtbesa, a Tpyba Fusitek PPR/AI/PPR ¢ BHYTpPeHHUM apMUpoBaHMem LONKHA 0653aTesIbHO
TopLEeBaTbCA.

Bonpoc:

Mpasga nv uto Tpy6bI MIMP ceporo unm 3eneHoro useta ayywe Tpy6 MNMP 6enoro useta?

Otsert:

KoHeuHo, HeT! XapakTepucTkm matepuana Ha 100% oamnHaKosble Npu nt060M LIBETE, NO CBOEW NPUPOAE HaTypasibHble rPaHy bl
noAnnponuieHa NPo3payHoro MatoBoro useta. MNpeobnagarue MNP 6enoro LBeTa Ha Halwem pbiHKe 06ycnoBieHo B 6o/blIel cTeneHn
ncTopmyeckMmm GbakTopamm M 0CO6eHHOCTAMM MOHTaxa. Mpu NoABNEHUN Ha pbiHKe Tpyb 13 MNP, nepsble NPOU3BOANUTENN NbITAANCH
MoKasaTb CBO YHUKaIbHOCTb C MOMOLLbIO COBCTBEHHOTO LiBETa, @ Y4nTbIBaA, YTo moHTax MMMP Tpy6 B 3anaaHoi EBpone no 6onblueit Yactm
BEJICA B 3aKPbITON NPOKNaaKe, BbIbOp LBeTa He urpan ocoboi ponu.

Y Hac, 3a4acTyto, UCMOb3yeTcA OTKPbITas NPOK/IALKa, @ OTONUTE/IbHble NPUBOPbI B 6ONbLIMHCTBE Cy4aes 6ea10ro LBeTa, C1Ie40BaTeNbHO,
ansa 6onee acTeTMYHOro BMAA Yalle Bbibupatotca Tpy6sl 13 MIMP 6enoro ugeTa.

Bonpoc:

YcToumsbl i Tpy6bl 13 MNMP K NpAMoOMy BO34EMNCTBUIO COTHEUYHbIX y4Yeit?

OTBeT:

MonunponuneHoBbie TPYObl U GUTUHTU LONKHbBI M36eraTb NPAMbIX YAbTPAUONETOBbIX IyYelt (CONHEYHbI CBET M HEOHOBbIE amnbl). Mog,
BO34ENCTBMEM NlyYelt maTepua CTapeeT 1 TepsieT CBOU XapaKTepUCTUKM.

Bonpoc:

PaspelueHo 11 MOHTMPOBATbL NOANMPONUIEHOBbIE TPYObI U GUTUHTU NPU OTPULLATENbHBIX TEMMepaTypax?

Otsert:

Korga temnepatypa 6am3Ka Kk 0°C, To maTtepuran CTaHOBUTCA XPynKMM (ocobeHHo 3To KacaeTcs Tpy6 MMP, apMUPOBaHHbIX CTEKNOBOIOKHOM),
MosTOMy pekomeHayeTcsa n3beratb BOSMOXKHbIX yAapoB no Tpybe. Eciv ecTb pUcK 3aMep3aHna BoAbl BHYTPU TPyObl, TO HE06Xx0aMMO, 4TOObI
BoZa bblna cAnTa, TaK Kak yBennyeHne obbema MOXKeT NPMBECTU K NMOJIOMKaM UK paspbiBy Tpybonposoaa.

MoHTax B HeoTan/MBaembIx MOMeLLeHMAX BO3MOXKeH. [1py TemnepaType oKpysKatoLLel cpefbl HuxKe +5°C Bpems Harpesa CBapHoOro
CoeAMHEHUA AO0MKHO BbITb yBEMYEHO. Eciv paboTbl MO MOHTaKy BeAyTCA NPY MUHYCOBbIX TEMMEPaTypax, To Heobxoanmo bonee
TLWaTenbHoe cobntofeHne TEXHONOTUI MOHTaa.

Bonpoc:

Y HEKOTOPbIX MPOM3BOAMTENEN €CTb apMUPOBaHHble Tpybbl PPR/AI/PERT, roe BHYTpeHHMIA cnolt aenaetca us PERT. JaHHble
NPOU3BOANTENIN YTBEPKAAOT, YTO TEMMEPATYPHbIE HAarpy3KM y AaHHOMK Tpy6bl elle Bbiwe, Yem y Tpy6 PPR/AI/PPR. byaete s Bbl
Npou3BoaUTb Takume Tpybbi?

Orsert:

OAHO3HAYHO HET, TaK KaK Y Hac ecTb 60NblUME COMHEHUA B HAAEKHOCTM CBAPUBAHMA AaHHbIX TPY6 ¢ duTuHramm us MP. PPR u PERT- 310
pasHble MaTepurasnbl, y KOTOPbIX K TOMY }Ke OT/IM4aeTca TemnepaTtypa naasneHuns. He byaet obecneuymBaTbCa FOMOreHHOCTb CBApa, YTO B
cBapHom coeguHeHuu MNP Tpyb 1 pUTUHTOB ABAAETCA KAtOYEBbIM. K TOMY e AaHHbIN BUA, TPYObl HE MMeeT rocyfapcTBeHHOM
cepTudurKaLmm Kak B Poccum, Tak n B EBpone.
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Bonpoc:

MokHo v Tpybonposog 13 MIMP 3aMOHOANYUTL UM MPOSIOKUTL B CTAXKKY?
OtBer:

[a, Bo3MoHO. Tpybbl paspeluaeTca 3aMOHONNYMBATD, TaKKe PaspeLlaeTca MOHTaX TpybonpoBoaa B KOHCTPYKLMAX MEPEKPLITUI U B
6eToHHON cTAXKe. Mpu CKpbITOM NpoKagKe Tpybonposoaa A0MKHA obecneynBaTbCA BOSMOXKHOCTb TEeMNEpPaTypPHOro yaivHeHnaA Tpyo6.

Bonpoc:

MoxHo i1 Tpybonposog, n3 MNP 3akanbiBaTb B 3eM/t0?

OtBer:

[a, koHeyHo. CornacHo TpebosaHuii CHuM 2.04.02-84*, npu KpyrnorogM4Hom MCnonb3oBaHUKM Tpy6oNpoBoaa NPOKAALKY B 3eMm/ie caeayeT
BbINOHATD HUXKE YOUHbI MPOMeEpP3aHuA.

Bonpoc:

CoBmecTUMbl v TpyBbI 1 duTKHIM MNP Fusitek ¢ gpyrummn nponssogutensimm?

OtBeT:

TeopeTtnyeckm, ga. Ho Mbl HAaCTOATENBHO HE PEKOMEHAyeM TaKkoe COBMECTHOE MCMO/Ib30BaHMe, TaKKe Mbl He CMOXeM AaTb rapaHTUIO Ha
cUCTeMy, CMOHTUPOBAHHYO Tpy6amu 1 GUTUHramMm pasHblx NpounssoguTeneit. Ha ceroaHAWHMM AeHb Ha PbIHKE MOXHO HalTH
NosMNPONMUAEHOBbIE TPYObl CAMbIX PA3/IMUYHBIX MPOU3BOAUTENEN, Y KOTOPbIX COBEPLUEHHO Pa3Has KyabTypa NPOM3BOACTBA U KOHTPOAA
KayecTBa, pa3Hble NOCTaBLLMKM CbIpbA.

MHoro npoussoauTenei ¢ LieNblo NOHMMKEHUA ce6eCcTOMMOCTN NCMNONb3YIOT HU3KOKAYeCTBEHHOE Cbipbe UK A06aBAAIOT BTOPUYHOE Cbipbe 1
MeJ1, 3aHMKatoT Bec Tpy6, GUTUHIOB M 3aKNaAHbIX AeTanel.

Bonpoc:

Bo3morKHO /1M ncnosnb3osaHue Tpybbl Fusitek Faser B cuctemax otonneHmna?

Otsert:

Tpy6a Fusitek Faser, apmmnpoBaHHan CTEKJI0BOIOKHOM, MOYET UCMNONb30BaTbCA B cMcTeMax otonneHua. Kak ana obbluHbix Tpy6 m3 MNP, Tak
n ana Tpy6 MNP, apMUpPOBaHHbIX CTEK/JIOBOIOKHOM, O4EHb Ba*KHO Y4MUTbIBATb TPebOBaHMA K KMCI0POA0NpPOHMLAeMocTH. B cayyasx, rae
€CTb OrpaHUYeHMA No CoAepPKaHMIO KUCNoPOoAa, Mbl PEKOMeHZyeM UCNoab30BaTb TPY6bl, apMUPOBAHHbIE aIlOMUHUEM.

Bonpoc:

Moyemy Bbl akLeHTMpYeTe, YTO MmaTepuan 3akNagHbIx AeTanel — natyHb mapkn CW617N?

OtBeT:

Tpy6onposoap! 13 MMP moryT MCNoab30BaTbCA B CUCTEMAX MUTbEBOIO BOAOCHAOXKeHUA. Bce KOMMOHEHTbI CUCTEMbI AOMKHbI ObITb
3Kos0rMyeckm 6esonacHbl Npu KOHTaKTe ¢ Bogow. /laTyHb mapkn CW617N umeeT HU3Koe cofeprkaHue ceuHua (He bonee 2.5%) n ogobpeHa
€BPOMNenCcKMMM HOPMamMU A8 UCNONb30BaHMA B MUTbEBOM BOAOCHABKEHUM.

Bonpoc:

MOHO /i1 NCNOIb30BaTb NONUMNPONUIEHOBbIE TPYDbI B CMCTEMAX MOXKAPOTYLWeHUs?

OTBeT:

Mpn ncnonb3oBaHMM CTaHAAPTHOTO cbipbs MNMP - HeT. [lna cuctem noxapoTyweHusa HeobxoaMMo MCNob30BaTb MOANPULMPOBAHHLIN MNP
C KN1laccom BocrniameHsemocTv B1 (TpyaHoBocnaameHsemble). Ha AaHHbI MOMEHT Mbl HE MPOM3BOAUM TaKyto CUCTEMY.
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