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a 1. BBEAEHUE

Tpybbl 1 dutnHrn TEBO technics n3roToBneHbl M3 coBpemMeHHoro Matepuana— Polypropylene Random
Copolymer («PaHmom cononnmep» PP-R T1M 3) 1 BbINYCKAlOTCA B LUMPOKOM [AMana3oHe AMaMeTpoB. Mpoayk-
umsa TEBO technics npefHa3HaydeHa s MOHTaxa TpybonpoBOAOB PAa3fIMYHOIO Ha3HAYeHWs: CUCTEM XOJof -
HOro, ropsiyero BOAOCHAOXEHNs, OTOMMNEHUS 1N TEXHONOrMYecknx TpyOonpoBOAOB NMNLLEBON U XUMNYECKOM
NPOMbILLNIEHHOCTM, Npoun3soacTea. TEBO technics —3To eBponenckue nponsBoacTBeHHbIE IMHUN, EBPO-
nernckoe cbipbe, KOHTPONb kavyecTBa npoaykuun. TEBO technics —BbicokoTexHONOrMYHas NpoayKuus
npekpacHoro KayecTBa, bnaropgaps KOTopon NoTpeduTens MoOXeT NoayyYaTbh U UCNONb30BaTh YUCTYIO
NUTbeBYIO BOAY.

Pe3ynbTaTbl NpoBeAeHHbIX NabopaToOPHbIX N CEPTUMUKALMOHHBIX UCMbITAaHUM NMOKa3bIBAIOT, HTO TEXHUYECKMe
XapakTepnucTnkn Tpyd 1 duntnHror TEBO technics cooTBeTcTBYIOT HopMam ctaHaapTos FOCT, DIN n TSE.

Tpy6bl 1 uTnHIM TEBO technics oTBeYaloT caMblM COBpEMEHHbIM TpeboBaHMAM, NpeabsBASEMbIM K MPOAYK-
LMK, Kak CO CTOPOHbI MPOM3BOACTBA (TEXHOMOMMYHOCTb, Ka4eCTBO, MaTepManoeMKoCTb), Tak U CO CTOPOHbI Mo-
TpebuTens: acCOPTUMEHT, HAAEXHOCTb, AONTOBEYHOCTb, SCTETUYHOCTD.

a 2. MPEMMYLLIECTBA UCIMOJIb3OBAHUA TPYB U DUTUHIOB
TEBO technics U3 MONINMPOMUJIEHA

«PAHOOM CONMOJIMMEP» PP-R (Tun 3)

MexaHun4eckre n TepMm4yeckmne CBOWCTBa nonmMnponnneHoBbIX pr6 npmBeaeHbl B Tabn. 1.
HOJ'II/II'IpOI'II/IJ'IEH o6na,£|,aeT alegyrumMmmn npenMyllectsamMum, onpegenatowMm BblCOKOE KadeCTBO N3TOTOB-
TNeHHbIX U3 Hero n3aenuin.

€. YCTOMYMBOCTb K BO3[EMCTBMIO MOBbILLIEHHOW TeMnepaTypsbl. [onvnponuneH bonee AonroBeyeH, Yem apy-
rMe MaTepuarbl, UCNofb3yeMble B JaHHOW obnacTu.

. OTCyTCTBUME PXKaBUMHbI, KOPPO3UM, PACNaAa, THUEHUS, FPA3U, U3BECTKOBBIX OTIOXEHUI B TPYOaX U (UTIH-
rax no3BosseT n3bdexaTb YMeHbLUIEHWUS BHYTPEHHero avamMeTpa TpybonpoBoga 1, TakvuM 0bpasom, 1x npo-
MyCKHasi CNOCOBHOCTb OCTAETCSH HENM3MEHHOW B TEHEHWE LNIUTENBHOIO BPEMEHN.

& Mpn HaanexalleM XpaHeHNN ANUTENbHO COXPaHSAET NepBOHaYabHyio GOPMY, MPOHHOCTHLIE, TeMMepaTyp-
Hble 1 XMMUYeckre CBONCTBA.

& MNposBAsSeT BbICOKYIO YCTONUNBOCTb K LUMPOKOMY CMEKTPY OPraHNYeCckmX U HEOPraHMYeCKMX COeaMHEHNIA.

e VIMeeT He3HaYUTeNbHbIN KO3q)q)l/ILI,I/IeHT TPEHMA: NOBEPXHOCTb YNCTad M MadkKad 1 He yOoepXnBaeT B MUKPO-
nopax gpyrmne 4actmupbl.

€. Tpybonposoabl 13 PP-R MoryT ObITb Nerko nNoacoeAmHeHbl K Apyrimm TpybonpoBoAam, N3roToBNeHHbIM
13 Pa3nnyHbIX MaTepuanos (CTanb, Mefb, MeTanonIacTuk).

& CoeamHeHne PP-R nerko ocyLLecTBASETCA NPW MOMOLLIM CBapKKM (aMddy3moHHan cBapka). Takoe coeamnHe-
HVe 04eHb NMPOYHO U He MPUBOAMT K M3MeHEeHWI0 BHYTpeHHero anameTpa Tpybonposoda (cMm. paszen 5).

& TpyObl U DUTUHIU U3 NoNUNponuneHa «PaHaoM cononnmep» PP-R (Trn 3) obnafatoT ManbiM BECOM 1 fier-
KO TPaHCMOPTUPYIOTCS, M3-3a Yero COKPaLLAloTCs pPacxobl Ha X MOrpy3Ky 1 nepeBo3ky (Tabn. 2). OHM npocTsl
B MOHTae 1 De30nacHbl 4115 300POBbS.

€ NMpoaykums TEBO technics BKNIOYAET LIMPOKNA aCCOPTUMEHT TPYD U COEANHUTENBHBIX 3IEMEHTOB M-
ametpom oT 20 go 160 MM, 4TO MO3BONSET MOHTMPOBATL TPYOOMPOBOLAHbIE CUCTEMbI NIODON CIOXHOCTU.
(cMm. pasgen 4).

S NuHenHbin pag nponykunn TEBO technics skniovaeT B ceba Tpybbl, apMUpoBaHHbIe (M. pasgen 4):

— aNIOMUHMEM, YMEHbLLAIOLWMM TEMMNEPATYPHbIE U IMHENHbIE pacLUVPeHUs TPYO 1 MPOHUKHOBEHME KNCNOPO-
[a B TENJIOHOCUTESTb, YTO MO3BOJIAET MPUMEHATb X B CUCTEMAX OTOMNJIEHNS,

— CTEKOBOJIOKHOM, Npuaaolwmm Tpybam TEBO technics 6obLuyio nonepeyHyto XecTkocTb 1 obecneymsato-
LM Bonee Nerkum MOHTax, Tak Kak npy cBapke Tpyb He TpebyeTcs 3a4mcTKa.
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e 3. XAPAKTEPUCTUKW CUCTEMbI TEBO technics

MEXAHUYECKUE U TEPMUYECKVE CBOVNCTBA NMOJINMPOMUIIEHOBBIX TPYB TEBO technics.

CBowncTBa

MeToa nsmepeHus

EnvHuubI

n3mepeHus

Tabnuua 1

BennumnHa

KrHemaTtryeckas BA3KOCTb

MHoekc nnasneHns

[TnoTHOCTb

TemnepaTypa CaMOBO3ropaHus

TemnepaTypa Ha4ana nnaBfeHus

HanpsixeHne pa3pbiBa

Mpenen Teky4ecTv NPy PacTsxXeHUN

YAnnHeHWe Npu pa3pbise

TBep,EI,OCTb npn BAoaBnnBaHnn

Mogynb ynpyroctn

KoathhurLmeHT TennoBoro paclumpeHuns

TennonposogHocTb npm 20 °C

BennynHa 3KkBMBaNeHTHOM paBHOMEPHO3EPHUCTOM LLIEPOXOBATOCTM

MUWHUManbHbIN pagunyc n3rnba

YoenbHas TenioeMKoCTb

ISO 1191

ISO 1133
Mpouenypa 18
Mpouenypa 20

ISOR 1183
ASTM D 1929/68

[OCT 21553-76

ISO/R527 TOCT 11262-80
ISO/R527 TOCT 11262-80
ISO 2039 (H358/30)
ISO 178
VDE 0304 Yactb 1

DIN 52612

rOCT 23630.1-79

M3 /T

r/10 MuH.

r/cm?
°C
°C
H/Mmm?
H/mm?
%
H/mm?
H/mm?
Mm/MT°C
Br/mMT°C

MM

KOk /kr T°C

420

500

0,5

1,5

0,900

360

140-150

40

22-23

800

40

800

0,15

0,24

0,007

8xdH

1,73
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PA3MEPbI U MACCA TPYB U3 PPR HOPMUWPYIOTCA DIN 8077. Tabnwuua 2

AvameTp TonwmHa cTeHKU, MM 1 TeopeTuyeckas Macca 1 M TpyObl, Kr

. YCnoBHbIN
Hapy>xHbIi, MM npoxon (1ly) PN 20

HomuHan OTk/ioHeHVe MM OoMbl HomuHan OtknoHeHne Macca (kr) ?g%e:f(!\; HomuHan OTkiioHeHve Macca (kr) ?;)6;6(?::1(111'\)/]
20 +0,3 15 1/2 1.9 +0,4 0,107 0,206 3.4 +0,6 0,172 0,137
25 +0,3 20 3/4 2,3 +0,4 0,164 0,327 4,2 +0,7 0,226 0,216
32 +0,3 25 1 3,0 +0,5 0,267 0,531 5.4 +0,8 0,434 0,353
40 +0,4 32 11/4 3,7 +0,6 0,412 0,834 6,7 +0,9 0,671 0,556
50 +0,5 40 11/2 4,6 +0,7 0,638 1,307 8,4 +1,1 1,050 0,866
63 +0,6 50 2 5,8 +0,8 1,010 2,075 10,5 +1,3 1,650 1,385
75 +0,7 65 21/2 6.9 +0,9 1,42 2,941 12,5 +1,5 2,340 1,963
90 +0,9 80 3 8,2 +1,1 2,030 4,254 15,0 +1,7 3,360 2,827
10 +1,0 100 4 10,0 +1,2 3,01 6,362 18,4 +1,8 4,460 4,208
125 +1,2 125 5 1,4 +1,4 3,91 8,199 20,8 +2,2 6,47 5,460
160 +1,5 150 6 14,6 +1,6 6,38 13,430 26,6 +2,8 10,6 8,953

3.1. 3BABUCMMOCTb CPOKA CJTYXXEbl TPYB TEBO technics OT BO3JAEWCTBNA TEMMEPATYPbI
1 AABJIEHUSA

[MaBHbIM Ka4eCTBEHHbIM NOKa3aTeneM NoIMMEPHbIX HaNoPHbIX TPYO ABNAETCA X AOATOBEYHOCTb, TO €CThb AN~
TenbHas NPOYHOCTL. B HacTosLLee Bpems 3TOT NapameTp MOXET ObiTb onpeneneH nyTeM NpoBeaeHUs NCnbiTa-
HUIM 0Bpa3LoB TPYD MeTodaMM NCKYCCTBEHHOMO CTapeHKns NMonMnponuieHa nog Bo3AencTB1EM TEMOBON Ha-
rpy3ku. JonrosevHoctb Tpyd TEBO technics 3aBMcKT OT paboyero AaBneHuns 1 pabodet TeMnepaTypbl. Tpy6o-
npoeofpb! TEBO technics, M3roToBneHHbIe 13 MONNMAPOMNUNIEHA, MOTYT SKCMYaTUPOBATLCS B TeYeHME ANUTENbHO-
ro BpeMeHN.

[ns nonyyYeHus Kp1BbIX AOMATOBEYHOCTU TpYD 1 huTnHros 13 PP-R npu Temnepatypax ot 20 o 100 °C 6binum
npoBefeHbl OOLIMPHbIE NCCNeAOBaHMS. B3anMMOCBS3b MexXay TeMnepaTypomn, AaBfNeHMeM TPaHCNOPTUPYEeMOWM
KMIKOCTW M [ONrOBEYHOCTbIO TpYO 13 PP-R npuBefeHb! B «PacdeTax cpoka aKCryaTaLmm noamnponmneHoBbIx
Tpyb Npy HopManbHbIX ycnoBusax T.M. «TEBO technics» B 3aBUCUMOCTW OT JAUTENBHOCTU OTOMUTENIBHOMO Ce30-
Ha, AABNEHWs 1 TeMnepaTypbl TENNOHOCUTENS AN HEKOTOPbIX ropofoB Poccum» (http://www.tebo.ru/upload/
iblock /46f /dwseri%20zleli%20mvfybo%2023.08.2011.pdf). Mpu HOpManbHbIX YCNOBUAX 3KCMIyaTaLmm Cpea-
HUI CpoK Cy>Obl TpYO — 50 neT Ans XonoAHOro BOAOCHa0XeHNs 1 25 neT ans ropsyero. Ecnv TpyObl noagep-
rMNCb KPaTKOBPEMEHHOMY BO3AencTBMIO TemnepaTypbl 100°C, 3To He NpuBedeT K HEOOPATUMOMY U3MEHEHNIO
PU3NHECKNX U XUMMYECKX CBONCTB MaTepuana.

Mpw aHanu3e NpyBeAEHHbIX HUXe 3aBUCUMOCTEN JONFOBEYHOCT OT AABNEHWS 1 TeMMNepaTypbl CledyeT y4nTbl-
BaTb, YTO peanbHbIM CPOK Cry>KObl MOANAPONMIEHOBbIX TPYO CKNAAbIBAETCA N3 BPEMEHHbIX MPOMEXYTKOB, CO-
OTBETCTBYIOLLMX PA3NNYHBIM TEMMepaTypam 1 faBneHnsM. Hanpumep, otonutenbHbIi ce3oH ¢ 10 okTs0ps no 10
Mas Mo TeMnepaType TENIOHOCUTENA B cpedHeM cocTaBnseT 40% OT MaKcMMalibHOW TeMMNepaTyphbl, a B NETHNN
nepuon, otonneHne otcytcteyet. COOTBETCTBEHHO, BbIpabOTKa pecypca 3a OAMH KaneHdapHbIn rof OyaeT npu-
onusntenbHo 0,25 roga, B 3aBUCMMOCTW OT YKa3aHHOWM [0NrOBEYHOCTM NP MaKCUMabHOM OTONUTENbHOM TeM-
nepaTtype (ANns KaXaoro oTonUTeNbHOro rpacrka 1 aBneHus B cMcTeMe MOXET ObiTb Npoun3BeaeH Oonee Tou-

HbI YaCTHbIV pacyeT).
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3ABUCUMOCTb CPOKA CNY)XBEbl TPYE OT BO3ENCTBUS TEMIMEPATYPbI Y IABJIEHUS. Tabnuua 3
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3.2. TMTMEHUYECKWUE CBONCTBA

TpybonpoBoHble cuctembl TEBO technics 6e3onacHb! Ans TpaHCNOPTUPOBKM MUTLEBOM BOLbI, COOTBETCTBYIOT
BCEM rocyflapCTBEHHbIM HOpMaM 6e3onacHOCTY Ans 300poBbs. Mpoaykums TEBO technics cepTudnumpoBaHa
B Poccum n umeet MvrveHndeckmm ceptngmkat PO.
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3.3. 3ByKOousongauma

Bnaromaps cBoncTBaM MaTepmana 1 0osbLION TOMLLMHE CTEHOK TPYObl 1 ouTmHIM TEBO technics xapaktepu3sy-
I0TCA HVM3KOW Nepefaqen WymMoB, 00pasyoLWmMXCs Npu NPOTEKaHUN MO HAM XULKOCTEN.

TpyObl He HyXAAKOTCA B AOMONHNTENIbHOW LUYMOW3O0NALMUM 1, COOTBETCTBEHHO, CO3AI0T B MOMELLEHNAX MakK-
CManbHO KOMQOPTHbIE YCIIOBMA MO LLIYMOBOW Harpyske.

3.4. TEMNIOMNPOBOJAHOCTb

Hu3kas TennonpoBOAHOCTb, KOTOPOW ObnafaeT mMaTepwmaln, rapaHtupyeT Hebonblumve noTepu Temnna npu
TpaHCNoPTUPOBKe TennoHocuTens. CpaBHUTENbHbIE XapaKTepUCTMKK TernnonposogHoct (npwr 20°C) nonum-
nponuneHa 1 MeTansoB, WMPOKO NPUMEHsSEMbIX [/ TPYOONPOBOLIOB ropsiyen 1 XONOAHOW BOAbI 1 OTomMe-

HWS, MOXHO NOCMOTPETb B Tabn. 4.

Tabnvua 4
Monunponunex 0,24 Br/mMT°C
Cranb 45+60 Br/mMT°C
Xeneso 45+60 Br/mT°C
Menb 300+400 Br/mT°C

3.5. PP-R MU NOXAPHAS{A BE3SONACHOCTb

[oXapHO-TEXHUYECKME XapaKTePUCTUKIN TPYD 1 COeNIMHUTENBHBIX AeTaneln U3 nonunponuneHa (onpegeneHns
B COOTBETCTBUN C HopMamm noxxapHown besonacHoctu HIMB 244-97):

© Mpynna ropiodectu '3 (onpegeneHa B cootsetcTBUmM ¢ TOCT 30244-94 no TemnepaType ropeHns 360°C).
© Mpynna BocnnameHsemoctn B3 (nerkosocnnamensemsie) no FOCT 30402-96.

< Abimoobpasyiowas cnocobHoctb A3 no FOCT 12.1.004-89, n. 4.18.

<) TOKCUYHOCTb NPOAYKTOB ropeHus T2.

© Mpynna pacnpoctpaHeHus nnameHu PMN4 (cunbHopacnpocTpaHsiolme) no FOCT P51032-97.

[laHHOe Cbipbe BXOAMT B «Tpynny MaTeprasnos, pearnpytoLmx obbldHbIM 0bpa3om» B Cllydae noxapa. M3ge-
ma 13 PP-R HauMHatoT ropeTb, eciv nx NOMeCTUTb HEeNoCpPeACTBEHHO B NlaMa. Bo Bpems ropeHuns nnams ma-
NOVIHTEHCMBHOE, ManofabIMHOe; U3fenus u3 PP-R nepectaloT ropetb, ecnv nx yopatb 13 nnaMmeHu. B cootseTt-
cTBUM € HopMamu ASTM D 1929-77 temnepatypa ropeHusa nonunponuneHa — 360°C.

B npouecce ropeHns 13 nonunponuieHa Boiaensetca anokcmg yrnepoga CO,, MonekynapHble yriesogopo-
Obl, MPOAYKTLI UX OKUCIIEHWS 1 BOAA. BbiaensemMble BellleCTBa MeHee A40BWUTbl, YHeM NPOAYKTbI rOpeHus aepe-
Ba W APYrvX MaTepmanoB Npu Tex e yCrnoBUsX.

Ceptudukat noxapobe3onacHoCTH He ABnsieTcs 0ba3aTeNbHbIM, cornacHo «MepeyHio obopynoBaHNS 1 Ma-
Tepuanos, Nofanexatimx obs3aTeNibHOM cepTmdmKaumMm B 00nacTy noxapHom besonacHoct» (npukas MYC
Poccum Ne320 ot 08.07.2002T.).

3.6. METO bl NPEAOTBPALLEHUA MNOXAPA

TpyObl U huTKHIM TEBO technics cooTBeTCTBYIOT TpeboBaHMAM K MaTepuanaM knacca B3. TpyObl 06bI4HO 130-
TINPYIOTCS NP MOMOLLM OFHEYNOPHOTO MOKPbITUS, L7151 TOr0 YTOObI UCKITIOHNTL BO3MOXHOCTb BO3ropanus. Mpu
npoknagke Tpyd BHYTPW CTEH 34aHNN AOMXKHbI ObITb CODMNIOAEHbI BCE HOPMbI MOXapHOW 6e30MacHOCTA.

3.7. YCTOMNYMNBOCTb K Y/IbTPADUONIETOBOMY U3NTYYEHUIO

HeraTtvBHOe BO34eNCTBME YNbTPAaUONETOBOrO U3NYHEHUS U CONMHEYHBIX JTy4el Ha CPOK Cry>bbl MnacTuko-
BbIX TPYO M3BecTHO AaBHo. Mpoaykums TEBO technics narotaBnmBaetcsa ¢ fobaBneHnem ynbTpaproneToBbix
CTabunM3aTopoB, YTO 3HAYMTENIbHO CHUXKAET LECTPYKTUBHOE BO3LENCTBUE YNbTPahMONETOBOrO U3NyYeHus
1 CONMHEYHbIX Nyyen Ha TpyObl U pUTKHIM 13 PP-R TEBO technics.
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a 4. KATANOr neoaykumm

4.1. TPYBbIl TEBO technics PN10, PN20

TPYBA TEBO technics PN10

Kop (cep.) Kop (6en.) D mm Smm Ynak., wr./m
016010102 015010102 20 1,9 4/100
016010103 015010103 25 2,3 4/80
016010104 015010104 32 3,0 4/40
016010105 015010105 40 37 4/20
016010106 015010106 50 4,6 4/20
016010107 015010107 63 58 4/12
016010108 015010108 75 6,9 4/8
MOXET WCMONb30BATHCA MR XONOK, 016010109 015010109 90 8,2 4/8
HOIO NMMTbEBOIo N TEXHNYECKOro Bog0- 016010110 015010110 1o 100 4
CHa6)KEHI/IFI, B CMUCTeMaX NOopJayn CXKa- o1s0101m1 125 14 4
TOro BO3yxa U ApYyrnx XnOKocTen. 015010112 160 146 /4

TPYBA TEBO technics PN20

Kop (cep.) Kop (6en.) D mm S mm Ynak., wr./m
016010202 015010202 20 34 4/100
016010203 015010203 25 4,2 4/80
016010204 015010204 32 54 4/40
‘ 016010205 015010205 40 6,7 4/20
016010206 015010206 50 84 4/20
016010207 015010207 63 10,5 4/12
016010208 015010208 75 12,5 4/8
016010209 015010209 90 15,0 4/8
Moxer  ncnonb3oBatbes  ANA rops- 016010210 015010210 110 18,4 4/4
4ero m XonogHoro BO,EI,OCHa6)KEHl/IH,
B CMCTeMax nofadvy COKaToro BO3A4yXa o1s010211 125 208 44
W [pyrvx KNAKOCTEN. 015010212 160 26,6 4/4
015010202-02 20 34 2/100
015010203-02 25 4,2 2/80
015010204-02 32 54 2/40
015010205-02 40 6,7 2/20

4.2. TPYBbl TEBO technics PN25, APMWUPOBAHHbIE MEP®OPUPOBAHHOMN
AJIIOMUHUEBOW ®ONIbIron

AntoMnHMeBbI cnon Tpyobl PN 25 obecrnednBaert:
1. CHU>eHWe ko3 dULMEHTa TENOBOMO paclumpermns Tpybbl B 5 pas, Ao 3HadveHns 0,03 MM /M x t°C.
2. 3aWmTy OT NPOHUKHOBEHUS KUCNOPOAa B TEMIOHOCUTENb.

TPYBA TEBO technics PN25, APMUPOBAHHAS AJIIOMWUHUEM (PPR /AL/PPR)

Kogp (cep.) Kop (6en.) D mm S*mm Ynak., wr./m
016010302 015010302 20 4,0 4/80
016010303 015010303 25 50 4/60
016010304 015010304 32 6,4 4/40
016010305 015010305 40 8,0 4/20
016010306 015010306 50 10,0 4/20
016010307 015010307 63 12,6 4/12
016010308 015010308 75 15,0 4/8
016010309 015010309 920 18,0 4/8
016010310 015010310 110 22,0 4/4

MprmeYdaHve: S* — TonLwmMHa cTeHkn TpyObl No dakTy.
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4.3. TPYBbl TEBO Masterpipe PN20, APMWUPOBAHHbIE MEP®OPUPOBAHHOMN
AJIIOMUWUHWNEBOW ®OJbrON B LEEHTPE

TpyObl TEBO Masterpipe npefiHasHa4eHbl A5 MOHTaXa CUCTEM XOJIOAHOr0, ropsiyero BoJoCHabXeHMs 1 0To-
nneHnsa. OHa COCTOUT U3 MATU CJI0EB: B LEHTPE MeXAY BHYTPEHHUM U BHELIHWM CNOAMM OLHOPOLHOMO Mo-
NNNPONMEeHa 3aKJIIOYEH CITOM aMOMUHUS, COBAMHEHHbIN C 0DenxX CTOPOH C MOMMMPONMUIEHOM CIOSMU KIles.

TPYBA TEBO Master pipe PN20, APMPOBAHHASA ANITOMWHUEM B LIEHTPE

Kop (cep.) Kop (6en.) D, mm S, mm Ynak., wr./m

016010602 015010602 20 34 4/80
016010603 015010603 25 4,2 4/60
016010604 015010604 32 54 4/40
016010605 015010605 40 6,7 4/20
016010606 015010606 50 84 4/20
016010607 015010607 63 10,5 4/12
016010608 015010608 75 12,5 4/8
016010609 015010609 90 15,0 4/8
016010610 015010610 110 18,4 4/4
015010602-02 20 34 2/80
015010603-02 25 4,2 2/60
015010604-02 32 54 2/40
015010605-02 40 6,7 2/20

4.4. TPYBbl TEBO technics, APMWUPOBAHHbBIE CTEK/IOBOJIOKHOM (PP-R /PP-R-GF/PP-R)

Tpy6bl TEBO technics Fiber (PP-R-GF), apM1poBaHHble CTEKNOBOMOKHOM, SIBASOTCS MHOTOCMNOMHbBIMM 1 COCTO-
AT U3 Tpex cnoes: PP-R (13 ooHopogHoro nonunponuneHa — 6enbint uBet), PP-R-GF (13 cMecn nonunponune-
Ha 1 CTEKIIOBONIOKHA — 3eneHbli LgeT), PP-R (13 ogHopoaHoro nonnnponuneHa — Oenbiv LBeT).

Nx npenmyLecTsa:

1. bonee HN3KMIN KOIPPULMEHT TEMNOBOIO paclUMpeHns — Ao 3HaveHns 0,05 mm /M x TOC.

2. bornbLuas nonepeyHas XecTkoCTb TPYObI Mo CpaBHeHUIo ¢ PP-R Tpybamu.

3. YnobcTBO MOHTaxa, T.K. Npy cBapke TpyDbl U PUTUHIOB He TpebyeTcs 3a4MCTKa.

TPYBA TEBO technics SDR 7.4

Kop (6en.) D mm S mm Ynak., wr./m
015010502 20 2,8 4/100
015010503 25 35 4/80
015010504 32 4,4 4/40
015010505 40 55 4/20

TPYBA TEBO technics PN20 SDR 6

Kop (cep.) Kop (6en.) D mm S mm Ynak., wr./m
016010402 015010402 20 34 4/100
016010403 015010403 25 4,2 4/80
016010404 015010404 32 54 4/40
016010405 015010405 40 6,7 4/20
016010406 015010406 50 84 4/20
016010407 015010407 63 10,5 4/12
016010408 015010408 75 12,5 4/8
016010409 015010409 920 15,0 4/8
016010410 015010410 110 18,4 4/4
015010402-02 20 3,4 2/100
015010403-02 25 4,2 2/80
015010404-02 32 54 2/40
015010405-02 40 6,7 2/20
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4.5. DUTUHIN TEBO technics

B 2010 rogy duTuHrmM TEBO technics npeTepneny psg M3MeHEHWI: B KOHCTPYKLMIO (DUTUHIOB ObINo 3aM0XeHo
HEeCKONbKO MPUHLMMMANbHbIX PELIEHNI, MOBbILAOLLMX HALEXHOCTb U YA0DOCTBO NPUMEHEHUS.

HoBble NaTyHHbIE 3NeMeHTbl KOMOMHNPOBaHHbLIX UTUHIOB (puc. 1) nmetoT obpaTHbie npoTtodkn (1, 2), obe-
crneyvvBatoLime bonee HagexXHoe NpUMbIKaHWe NAaTyHHOW U NMOMMMPONMIEHOBON YacTel pUTKHra. FepMeTuy-
HOCTb COELIMHEHNSA COXPAHAETCA AaXe NPU MOBbIWEHHbIX MeXaHN4eCKMX Harpy3kax Ha QUTUHT, YNy4LLaloTcs
rMapaBIM4eckme XxapakTepucTuKu.

CneumanbHO Co30aHHble KOHCTPYKTMBHbIE 3N1eMeHTbl — MeTkM (1) Ha noBepxHocTU hutmHra (puc. 2, 3, 4) no-
3BONSIOT HArNALHO ONpefenunTb ANIMHY CBAPOYHOrO nosicka pactpyba putrHra. Hannume Takmx MeTOK ynpo-
LL@eT NPOLECC MOHTaXa MHXeHepHbIX CUcTeM Ha ocHoBe PP-R TpyO duTtmHros TEBO technics. MpogornbHble
MeTKM (2), HaHeCeHHble Ha MOBEPXHOCTb (UTUHIOB, MO3BOSSIOT COOCHO CBaPUTL TPYOBI U hUTUHIU. (puc. 2, 3)
Bce puTUHIMM Npownn ycnewHble UCNbITaHUS B «MHXeHepHOM LieHTpe «TpybonpoBoabl 1 SKOMOrms» no
«CTOMKOCTU UTUHIOB N MX coeamHeHnin ¢ Tpybamm» no FOCT 52134-2003 no n. 5.1.17, 5.1.25. TexHn4eckme
pa3paboTKM 3awmieHbl nateHTamm: N2e92932, Ne29931, N292814, N291130.

=
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PncyHok 1 PuncyHok 2 PncyHok 3 PucyHok 4

MY®TA COEAVUHUTEJIbHASA

MpenHasHaveHa ana coefmHeHns
N Mexnay cobon Tpyb omHoro Ama-
MeTpa.

L1

016020102 015020102 20 90/900 20 27,5 34 15

016020103 015020103 25 50/600 25 329 37 16,5
016020104 015020104 32 30/300 32 42,3 4 18,5
016020105 015020105 40 20/200 40 52,85 45 20,5
016020106 015020106 50 12/108 50 66,25 52 24
016020107 015020107 63 6/60 63 83,5 60 28
016020108 015020108 75 6/36 75 99,9 65 30
016020109 015020109 90 2/24 20 119,9 71 33

016020110 015020110 110 1/10 110 146,8 80 37
016020111 015020111 125 /11 125 161 920 a4

016020112 015020112 160 1/6 160 213,4 114 54
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MY®TA NEPEXOAHASA BH/BH MY®TA NEPEXOAHASA BH/HAP

L2 I'Ipeﬂ,HaaHaqua ana coegnHeHMA I'Ipeu,HaaHaHeHa ana coegnHeHnA
N\ TPY® ¥ puTMHIOB pasHoro Aua- AN 2 TPYO M OUTUHIOB pasHoro Aua-
METpPa. MEeTPa.
D1|D4[ff - —-—- H-[--—-4|p2 dif-—-—- | qr———1|D"
N
H1 L1
Kop (cep.) Kop (6en.) D, mm Ynak., wr. D2 D4 L1 L2 D1 H1 Kogp (cep.) Kop (6en.) D, mm Ynak., wr. L L1 L2 d D1
016020202 015020202 25x20 40/560 20 25 15 16,5 32,9 36,3 016020243 015020243 32x20 50/600 374 18,5 15 32 20
016020203 015020203 32x20 30/390 20 32 15 18,5 42,3 39 016020245 015020245 40x20 40/400 43,6 20,5 15 40 20
016020204 015020204 32x25 30/360 25 32 17,68 20,5 41,81 41,57 016020246 015020246 40x25 30/300 42,46 20,5 16,5 40 25
016020205 015020205 40x20 30/330 20 40 15 20,5 52,85 44 016020248 015020248 50x20 20/240 52,48 24 15 50 20
016020206 015020206 40x25 30/330 25 40 16,5 20,5 52,85 44,7 016020249 015020249 50x25 20/240 51,1 24 16,5 50 25
016020207 015020207 40x32 20/200 32 40 18,5 20,5 52,85 45,5 016020250 015020250 50x32 20/240 48,3 24 18,5 50 32
016020208 015020208 50x20 20/200 20 50 15 24 66,25 50,7 016020253 015020253 63x25 10/120 61,2 28 16,5 63 25
016020209 015020209 50x25 20/200 25 50 16,5 24 66,25 514 016020254 015020254 63x32 10/100 588 28 185 63 32
016020210 015020210 50x32 15/150 32 50 185 24 66,25 51,8 016020255 015020255 63x40 10/100 55,35 28 205 63 20
016020211 015020211 50x40 15/120 40 50 20,5 24 66,25 52,1 016020261 015020261 7550 12/60 69,84 30 24 75 50
016020212 015020212 63x20 10/80 20 63 15 28 83,5 58,5
016020213 015020213 63x25 10/80 25 63 16,5 28 79,3 59,3
016020215 015020215 63x40 10/80 40 63 20,5 28 79,3 60,4
016020216 015020216 63x50 6/60 50 63 24 28 78,9 623 e ——— MNpenHa3HadYeHa AN nepexoda
016020219 015020219 75x32 10/60 32 75 18,5 30 99,9 66,2 ,’:z:::::zz:o::z}/?o:go:?g}/& C I'IOJ'IVll'IpOI'lVIJ'IEHOBOVI pr6b| Ha
016020220 015020220 75x40 10/60 40 75 20,5 30 99,9 66,6 K
TpyOHyI0 pe3boy.
016020221 015020221 75x50 10/60 50 75 24 30 99,9 68,5
016020222 015020222 75x63 5/40 63 75 28 30 99,9 70,3 D2 D3
016020223 015020223 90x32 4/40 32 90 18,5 33 119,9 73,9
016020224 015020224 90x40 4/36 40 90 20,5 33 119,9 74,3 b
016020225 015020225 90x50 4/36 50 90 24 33 119,9 771 e v
016020226 015020226 90x63 4/36 63 90 28 33 119,9 77,9 L
016020227 015020227 90x75 2/24 75 90 30 33 119,9 77,7
016020229 015020229 110x50 1/20 50 110 24 37 146,8 86,6 Kop (cep.) Kop (6en.) Dmm x G” Ynak., wr. D2 G D3 L1 L
016020230 015020230 110x63 1/20 63 110 28 37 146,8 87,4 016020402 015020402 20x1/2" 40/200 20 1/2" 37 15 40
016020231 015020231 110x75 1/20 75 110 30 37 146,8 87,2 016020403 015020403 20x3/4" 25/150 20 3/4" 43 15 40
016020232 015020232 110x90 1/15 90 110 33 37 146,8 87,6 016020405 015020405 25x1/2" 30/180 25 1/2" 37 16,5 40
016020233 015020233 125x110 11 110 125 38,38 40,96 160 93,48 016020406 015020406 25x3/4" 25/150 25 3/4" 43 165 40
016020234 015020234 160x110 1/8 110 160 37 54 213,4 121 016020408 015020408 32x1/2" 20/120 32 1/2" 46,5 18,5 42,5
016020409 015020409 32x3/4" 20/120 32 3/4" 46,5 18,5 44
TPYO M PUTMHIOB pasHoro Aua-
MeTpa. I'Ipe):l,HasHaHeHa ona  nepexoga
dl-|--—-—- ——-+1D1 C I'IOJ'Il/II'IpOI'Il/IJ'IeHOBOVI pr6bl Ha
B TpyOHyI0 pe3boy.
D2 {— -~ -—-f|p4|D3
L2
L
Kop (cep.) Kop (6en.) D, mm Ynak., wr. L L1 L2 d D1 L
016020242 015020242 25x20 100/1000 34,8 16,5 15 25 20
016020244 015020244 32x25 50/500 37,24 185 16,5 32 25 Kon (cep.) Kop (6en.) Dmm x G” Ynak., wr. D2 D4 L L1 D3
016020247 015020247 40x32 30/240 42,26 20,5 18,5 40 32 016020602 015020602 20x1/2" 40/160 20 172" 54 14,5 37
016020251 015020251 50x40 20/200 47,52 24 20,5 50 40 016020603 015020603 20x3/4" 20/120 20 3/4" 55 14,5 43
016020256 015020256 63x50 10/100 54,58 28 24 63 50 016020605 015020605 25x1/2" 40/160 25 1/2" 54 16 37
016020262 015020262 75x63 6/48 73,2 30 28 75 63 016020606 015020606 25x3/4" 20/120 25 3/4" 55 16 43
016020266 015020266 90x63 6/36 80 33 28 920 63 016020608 015020608 32x1/2" 15/90 32 1/2" 56,5 18 46,5
016020267 015020267 90x75 4/24 82,98 33 30 920 75 016020609 015020609 32x3/4" 15/90 32 3/4" 59 18 46,5
016020272 015020272 110x90 2/18 97,4 37 33 110 90 016020610 015020610 32x1" 10/60 32 1" 75 18 53
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MY®TA KOMBUHNPOBAHHASA BP NOA KJlOY MY®PTA KOMBUHNPOBAHHASA PA3SBEMHASA HP EBPOKOHYC

MpenHa3HadYeHa [Ons nepexona Mcnonb3yetca ans  nonyyYeHuns
C NONUNPOMNUIEHOBOM TPyObl Ha f === Pa3bEMHOr0 COeAMHEHNs MeXay
L TpyOHylo pe3bby. LWecturpaHHmk B Aooggaee e | | s METaNIN4yeckon 1  NoANNPONN-
o2 = —1-—}-—lc|o3 nof KoY yaobeH Ana yaepxaHus S I | S N N — -6 |p neHosow Tpybamu. [loBbliLIeH-
DUTUHra Npu 3aTAKKe pe3bOobl. | Hasi repMeTUYHOCTb NpW nepe-
777777777777 MEHHbIX TemnepaTypHbIX Harpys-
L Kax.
H
Koa (cep.) Kop (6en.) Dmm x G” Ynak., wr. G D3 D2 H L Kog (6en.) Dmm x G” Ynak., wr. d G L D
015020508 31" 15/150 m - = 5 1 015021202 20x1/2 20/200 20 12 64 32
; - 015021205 25x3/4" 5/120 25 3/4" 65 36
015020517 40x1 5/35 1 63 40 57 20,5 015021208 32x1" 5/80 > T 7 e
016020510 015020510 40x1.1/4" 5/35 1.1/4" 68 40 55 20,5 015021210 40x1.1/4" 2/50 40 1.1/4" 79 54
016020511 015020511 50x1.1/2" 6/24 1.1/2" 80 50 64,5 24 015021211 50x1.1/2" 2/30 50 1.1/2" 86 68
015021212 63x2" 1/20 63 2 94 86
016020512 015020512 63x2" 416 2" 95 63 83 27,5
016020513 015020513 75x2.1/2 2/8 2.1/2 120 75 83 30,5 MY®TA KOMEVUHVPOBAHHAS PA3bEMHAS BP
016020514 015020514 90x3" 1/5 3" 136 9 102 33
016020515 015020515 110x4" 1/4 4 170 110 113 37 Wcnonbayetcs  ans  nosydeHus

MY®TA KOMBMHNPOBAHHASA HP NOA KoY

MpenHa3HaveHa [Ans nepexona
C NONMMNpPONMIeHOBON TPyObl Ha
TpyOHyto pe3bby. LLecturpaHHmK
nof KntoY yao0eH Ans yaepxxaHus

dl’

Pa3beMHOro COeflMHEHUA MeXAay
MeTaNINYeckon 1 noaunponune-
HoBoWM Tpybamun. Ha pe3bboBoM
WITYLepe UMEeeTCs LEeCTUrPaHHKK,
3a KOTOpbIN MydTa yaepXKMBaeTCA
npw 3aTaxke.

R Ein R --—'te|D
d DUTUHIa Npu 3aTAXKKe pe3bOobl.
Kop (cep.) Kop (6en.) Dmm x G” Ynak., Wwr. d (] L L1 D
016020802 015020802 20x1/2" 20/160 20 12" 15 41 39
N 016020803 015020803 20x3/4" 10/100 20 3/4" 15 4 39
& 016020804 015020804 20x1" 10/60 20 1 15 43 54
015020814 25x1/2" 10/100 25 12" 15 a1 50
Koa (cep.) Kon (6en.) E—— Vnax, wr. 5 = 7 ] = 016020805 015020805 25x3/4" 10/100 25 3/4" 16,5 a1 50
- - 016020806 015020806 25x1" 10/60 25 12" 16,5 44 50
015020708 32x1 10/110 32 1 16 67 55 016020807 015020807 32x3/4" 10/60 32 3/4" 20 48 50
015020717 40x1" 5/30 40 I 20,5 73 76 016020808 015020808 32x1" 10/60 32 1 20 50 54
016020710 015020710 20x1.1/4" 5/30 0 114" 205 3 68 016020809 015020809 32x1.1/4" 5/40 32 1.1/4" 20 50 70
- - 016020810 015020810 40x1.1/4" 5/40 40 1.1/4" 20,5 53 70
016020711 015020711 50x1.1/2 6/24 50 1.1/2 24 87 80 016020811 015020811 Sox1 172" /24 <0 /2 2 ” 36
016020712 015020712 63x2" 4/16 63 2" 27,5 99 95 016020812 015020812 63x2" 115 63 2" 28 62 107
016020713 015020713 75%2.1/2" 1/8 75 2.1/2" 30,5 100 120 015020813 75x2.1/2" 1/5 75 2.1/2" 32 72 130
016020714 015020714 90x3" 1/5 % 3" 33 124 136
016020715 015020715 110x4" 13 110 4" 37 137 170 MY®TA KOMBMHUPOBAHHASl PASbEMHAS HP

L1

Vicnon b3yeTca anda nony4eHuna

MY®TA KOMBUHNPOBAHHASA PA3BEMHASA BP EBPOKOHYC pa3beMHOro coefuHeHus mexny
" MEeTaNIMYeckon 1 noaMnponune-
o — CNonb3yercs — Ana - NONyHeHWNs HoBOM Tpybamu. Ha pe3bboBom
+-— - -— 1
,,,,,,,,,,,,, PA3BEMHOTO COEAMHEHNA MEXIY dl LWITyUepe UMeeTCs LLIeCTUTPaHHKK,
MeTa””‘f""eCKgM v _noannponu- 3a KOTOPbI MydTa yaepK1BaeTcs
dlf-—-—- L -6 D neHosou Tpybamu. lMoBblileHHas ) MpU 3aTAXKE.
| repMeTUYHOCTb MPU NePeMEHHbIX
””””””” TeMnepaTypHbIX Harpy3Kax.
L E Ep Kog (cep.) Kop (6en.) Dmm x G” Ynak., wr. d (c] L1 L D
016020902 015020902 20x1/2" 20/160 20 1/2" 52 15 39
016020903 015020903 20x3/4" 10/100 20 3/4" 56 15 39
016020904 015020904 20x1" 10/60 20 e 60 15 54
Kop (6en.) Dmm x G ynak., wr. 015020914 25x1/2" 10/100 25 1/2" 51 15 49
015021102 20x1/2" 20/200 20 172" 53 32 016020905 015020905 25x3/4" 10/100 25 3/4" 54 16,5 49
e e YT o oe 3 A » 016020906 015020906 25x1" 10/60 25 1§ 58 16,5 49
2 : 016020907 015020907 32x3/4" 10/60 32 3/4" 56 18,5 53
015021108 32x] 5/100 =2 1 62 49 016020908 015020908 32x1" 10/60 32 1 63 185 54
015021110 40x1.1/4" 2/60 40 1.1/4" 66 54 016020909 015020909 32x1.1/4" 5/30 32 1.1/4" 68 18,5 70
015021111 50x1.1/2" 2/40 50 1.1/2" 73 68 016020910 015020910 40x1.1/4" 5/30 40 1.1/4" 71 20,5 69
” . 016020911 015020911 50x1.1/2" 2/20 50 1.1/2" 72 24 85
015021112 63x2 130 63 2 80 86 016020912 015020912 63x2" 1/10 63 2" 76 28 105
015020913 75x2.1/2" 1/5 75 2.1/2" 90 32 130
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MY®TA PASBOPHAA PEMOHTHAS PP-R

LUTYLIEP EBPOKOHYC C HAKUOHOW rANKON

L1

Wcnonb3yetcs  ang  nonyyeHus
Pa3beMHOro COEAMHEHNS MeXay
NONMNPONUIEHOBLIMA  TPyOamu.
Ha pe3bboBOM WTyLIEpE NMeeTCA
WeCTUrpaHHUK M3 Mnactuka, 3a
KOTOpbIN MydTa yOepXMBaeTCs
Npw 3aTsxXKe.

l :

Kogp (6en.) Ynak., wr.

015021601 20 30/300 20 41 55 15
015021602 25 20/160 25 52 59 17
015021603 32 10/100 32 57 60 19

MY®TA NJIACTUKOBASA PA3BEMHAS BP

Vicnonb3yetcs  ans  nonyqeHus
Pa3bEMHOr0 COeAMHEHNs MeXAy
MEeTaNMYecko 1 noavnponune-
HoBOM Tpybamu. Ha pe3bboBoM

] D

dl LITYLLepe MMeeTCs LeCTUrPaHHUK,

3a KOTOopbIN MydTa yaepXKMBaETCA

L npw 3aTsaxKe.
Kogp (6en.) Dmm x G” Ynak., wr. d G L L1 D
015021402 20x1/2" 10/160 20 1/2" 16 15 42
015021405 25x3/4" 10/100 25 3/4" 16 16,5 52
015021408 32x1” 5/60 32 1" 19 18,5 58
MY®DTA NMNJIACTUKOBAA PA3SbEMHASA HP

B Mcnone3yetcd ons  nonydveHus

Pa3beMHOro CoedMHEHNS Mexay

MeTannnyeckor 1 noaunponune-

5 HoBoM Tpybamu. Ha pe3bboBoMm

dl’ 7T e LITYLLepe MMeeTCs LECTUMPaHHKK,

3a KOTOPbIN MyTa yOepXMBaETCA
Npwm 3aTsxXKe.

015021502 20x1/2" 10/160 20 1/2" 62 15 41
015021505 25x3/4" 10/100 25 3/4" 64 16,5 52
015021508 32x1 5/60 32 1" 66 18,5 58

Kogp (6en.)

015091102 20

LUTYLEP (BYPT) ANd NPUCOEANHEHUA CHETYUKA BObI

Ynak., wr.
10/700

BypTbl ncnonb3ylotca Ang MoHTa-
Xa cyetymka Bogbl CB15 (m1num nio-
©oro apyroro ¢ BbIXOAOM pe3b0bl
Ha 3/4"). OH No3BoNseT Cpasy, He
MCnonb3ys  KOMOWHMPOBAHHbIX
feTanen, coeguHuTtb Tpydy PP-R
CO CHETHVIKOM.

20 24 39 13

Kop (6en.)
015091011

Dmm x G”

20x3/4"

Ynak., Wwr.
20/360

20

NpeanbHbIV Nepexon Ans Coeau-
HeHus PP-R Tpybbl DN20 ¢ pe3b-
6011 3/4» (eBpOKOHYC).
Hanpumep: OBOMHOM KnanaH Ans
PaAMATOPOB C HWXXHUM MOAKITIO-
YyeHveM. M3genme 3anaTeHTOBaHO.
MateHT N22408814.

3/4" 43 32

MY®TA C HAKUOHOW FTAKOW (METAJIJIMYECKWIA LUTYLIEP)

D1

A/&/‘&V NZY
2

PasbemMHoe coefMHeHME MeX-
Iy MonunponuneHoBon Tpydown
N MeTannmnyeckon Tpybowm unm
GUTHHIOM C Hapy>XHOW TpybHOM
pe3bbom (NaTyHHbIN WTYLEP).

Kop (cep.) Kop (6en.) Dmm x G” Ynak., Wwr. D1 G L L1 D
016021001 015021001 20x1/2" 40/240 20 1/2" 56 15 31
016021002 015021002 20x3/4" 30/150 20 3/4" 57 15 31
016021006 015021006 25x3/4" 25/150 25 3/4" 57 15 37
016021007 015021007 25x1" 20/120 25 1" 66 17 47
016021010 015021010 32x1" 15/90 32 1" 66 18 46
016021011 015021011 32x1.1/4" 12/72 32 1.1/4" 67 18 47

MY®DTA C HAKUOHOW FANKON

PasbemMHOe coeguHeHVe MeXx-

N Zy MonunponuneHosor Tpydown

N MeTanmyeckon Tpybon unm

e e e (DUTMHIOM C Hapy>XXHOW TpybHOM

pe3bbor (MNacTMKOBLIN LWTYLEP).

NN

Kopg (6en.) Dmm x G” Ynak., Wwr. D1 G L L1 [»)
015021701 20x1/2" 50/300 20 1/2" 61,8 15 29,5
015021702 20x3/4" 40/200 20 3/4" 58 15 35,7
015021706 25x3/4" 40/160 25 3/4" 60,3 16,5 42,5

LUTYLUEP C HAKUOHOW FTAKO

PaszbemMHOe coefMHeHVe MeX-
Oy TnonunponuneHoson Tpybown
N MeTannuyeckon Tpybon wunm
DUTUHIOM C Hapy>XHOW TpyOHON
pe3bbon.

Kop (6en.) Dmm x G” Ynak., wr. D1 G L D
015091002 20x1/2" 50/400 20 1/2" 55 35
015091003 20x3/4" 60/360 20 3/4" 43 32
015091004 25x1/2" 40/240 25 1/2" 63 27
015091006 25x1" 40/240 25 1" 44 39
015091009 32x1.1/4" 20/80 32 1.1/4" 56 49




TEBO TEXHWYECKOE PYKOBO/CTBO

technics

www.tebo.ru

TEBO( TEXHWYECKOE PYKOBO/CTBO

technics

www.tebo.ru

MY®TA PASBEMHASA U3 PP-R (PN10)

MydTta nop csapky. lMpenHasHa-
YeHa ONs CO30aHUS Pa3bemMHOro
coenuHeHus PP-R-Tpyo.

He nmeeT MeTanin4eckmx 4acrem.
Mo3TOMY MOXET ObITb NMPUMEHEHA
(NpY HaNUYMN XMMUYECKN CTOM-
KX MpoKnafok) Ans Tpybonpo-
BOOOB C arpecCcuBHbIMY CPefaMu.

Kop (cep.) Kog (6en.) D mm Ynak., wr. d ] L L1
016020301 015020301 20 30/300 20 15 44 40
016020302 015020302 25 20/160 25 16,5 55 50
016020303 015020303 32 10/100 32 18,5 67 58
016020304 015020304 40 5/50 40 20,5 79 66

L1

YroJibHUK 90°

Mcnonb3yetcsa ans nosopota Tpy-
bonpoBoaa Ha 90°.

\
. Sl 1p2|ps
L

Kop (cep.) Kopg (6en.) Ynak., wr. L L1 L2 D2 D3
016030102 015030102 20 50/550 35,2 14,5 35,2 19,5 27,5
016030103 015030103 25 30/360 45,95 16 45,95 24,5 329
016030104 015030104 32 20/160 56,15 18 56,15 31,5 42,3
016030105 015030105 40 10/110 67,93 20,5 67,93 39,45 52,85
016030106 015030106 50 5/50 82 24 81 49,45 66,25
016030107 015030107 63 4/32 101,75 27,5 101,75 62,5 83,5
016030108 015030108 75 2/20 118,95 30,5 118,95 74,9 99,9
016030109 015030109 90 1/10 138,95 33 138,95 89,9 119,9
016030110 015030110 110 1/4 166,4 37 166,4 110 146,8
016030111 015030111 125 1/3 181,9 41,5 181,9 121 160
016030112 015030112 160 1/2 243,7 54 243,7 160 213,4

bHUK 4

YronbHWK nopg, cBapky. Npumers-
eTCca AN MNaBHbIX MOBOPOTOB.

. YnobeH Ans n3rotoBneHns y3nos
1| d L CMeLLeHMs, KOPPEKTUPOBKM OCe-
BOW NHMK TpybONpPOoBOAa.
D
Ko icep)  Kon(6en) macur
016030202 015030202 20 50/700 20 48 38
016030203 015030203 25 50/400 25 55 45
016030204 015030204 32 20/220 32 65 55
016030205 015030205 40 10/120 40 77 69
016030206 015030206 50 8/72 50 85 79
016030207 015030207 63 4/40 63 103 97
016030208 015030208 75 2/18 75 128 118
016030209 015030209 90 1/12 90 140 130
016030210 015030210 110 1/6 110 170 160
016030211 015030211 125 1/5 125 180 175

YrOoJIbHUK 90° BH/BH

YronbHWK NepexofgHON Nof cBapKy
NONNMPONUIEHOBLIX TPYD pPa3HbIX

|
‘ OMaMeTpoB Ha yron 90°.
\ D
77777 | |t
L
Kop (cep.) Kopg (6en.) Ynak., wr. d d1 D L
016031101 015031101 25%20 30/360 25 20 42 43
016031102 015031102 32x20 30/300 32 20 47 48
016031103 015031103 32x25 25/225 32 25 52 53

YroJibHUK 90° BH/HAP

Kop (cep.)

Kop (6en.)

]

D3

Ynak., wr.

[o3BoNSeT COeaMHNTL TPYODY C hu-
TUHIOM nof yrinom 90°.

016030302 015030302 20 50/400 54,3 15 15 20 20 40
016030303 015030303 25 30/300 62,9 16,5 16,5 25 25 45
016030305 015030305 25/20 40/400 57,4 16,5 15 25 20 40
016030306 015030306 32/20 30/300 57,8 18,5 15 32 20 M
016030307 015030307 32/25 25/250 64,9 18,5 16,5 32 25 46

L2

Mo3BonseT Aenatb nepexof C Tpy-

D3 Obl PP-R Ha peTanb c TpybHOM

! pe3bbon.

l

| o1

L1

Kop (cep.) Kop (6en.) Dmm x G” Ynak., wr. D2 D3 L1 L2 D1
016030403 015030403 20x1/2" 20/160 20 3/4" 15 51,2 49,84
016030404 015030404 20x3/4" 20/140 20 1/2" 15 46,2 47,11
016030406 015030406 25x1/2" 20/120 25 1/2" 16,5 48,51 53,94
016030407 015030407 25x3/4" 20/100 25 3/4" 16,5 50,57 54,66
016030409 015030409 32x1/2" 15/90 32 1/2" 18,5 59,36 66,2
016030410 015030410 32x3/4" 20/80 32 3/4" 18,5 524 63,95
016030411 015030411 32x1" 10/50 32 1" 18,5 62,43 66,87
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YrofbHUK KOMBUHUPOBAHHbIA HP

Mo3BonseT Aenatb nepexof C Tpy-
Obl PP-R Ha petanb c TpybHOM
pe3bbo.

d L
Koa (cep.) Kon (Gen.) Dmm x G” ook, wr. @ __d____ G ___ D ____ L |
016030603 015030603 20x1/2" 20/160 20 1/2" 48 61
016030604 015030604 20x3/4" 20/120 20 3/4" 51 65
016030606 015030606 25x1/2" 20/120 25 1/2" 48 68
016030607 015030607 25x3/4" 15/90 25 3/4" 51 69
016030609 015030609 32x1/2" 15/90 32 1/2" 51 71
016030610 015030610 32x3/4" 10/70 32 3/4" 52 79
016030611 015030611 32x1" 10/50 32 1" 62 82

:

MNo3BonseT genatb nepexom C Tpy-
Obl PP-R Ha [eTanb C HapykHOW
TpyOHOM pe3bbon. LLlecTurpaHHmK
non, kioy yaobeH ans yaepxaHus

G Npw 3aTsxKe pe3bOobl.
_ 3
Kop (6en.) Dmm x G” Ynak., wr.
015030508 32x1" 10/40 32 1" 74 20 80
YroJIbHUK KOMBUHUPOBAHHbBIV NOA KJHOY HP
Mo3Bonser fenatb nepexom C Tpy-
4 t Obl PP-R Ha HmeTanb C BHyTpeHHen
| TpyOHOM pe3bbon. LLlecTurpaHHMK
‘ nofL Kntod ygobeH Ans yaepxxaHus
b K AN H: e npw 3aTsxKe pe3bobl.
Kop (6en.) Dmm x G” Ynak., wr.
015030708 32x1" 10/40 32 1" 65 93
YroJibHUK KOMBUHUPOBAHHbIV C KPEMJIEHUEM BP
4 Cny>uT yCTaHOBOYHBIM 3/IEMEHTOM
3 ONs NMOACOefMHeHUs Bodonpuobo-
L‘l | POB. VIMeeT BCTaBKy C BHYyTPeHHeW
i D TpybHOWM pe3bbor 1 3neMeHT Kpe-
I e nieHns K CTeHe.

Kop (cep.) Kop (6en.) Dmm x G” Ynak., wr.
016030802 015030802 20x1/2" 20/100 20 1/2" 47 43 15
| 016030804 | 015030804 25x1/2" | 10/100 | 25 | 3/4" | 53 | 43 | 16,5 |

YroJibHUK KOMBUHWUPOBAHHbBI C KPEMNJIEHUEM HP

Cny>KnT yCTaHOBOYHbIM 3/1EMEHTOM
ONs NMOACOedMHeHUs BOOOMNPMOO-

poB. IMeeT BCTaBKy C BHYTPEHHEN
b TpyOHOM pe3bboi 1 anemeHT Kpe-
T i NNeHUs K CTEHE.
L
Kop (cep.) Kop (6en.) Dmm x G” Ynak., Wwr.
016030902 015030902 20x1/2" 20/80 20 1/2" 70 44
| 016030904 | 015030904 | 25x1/2" | 10/80 | 25 [ 1/2" | 62 [ 65 |
YrOoNbHUK C HAKUAHOW FTANKOW (METANTMYECKUA LLUTYLIEP)
0 Pa3bemHoe coeiHeHe Mo yriiom
d 90° mexay noAMnpPOnNMIEHOBOM
L2 § ! Tpybol U MeTannudeckon Tpybon
SSSN \\\\\\§ i N GUTUHIOM C Hapy>kKHOW TpyO-
GT A L HOW pe3bboii.

016031001 015031001 20x1/2" 25/200 20 12" 41 56 15
016031002 015031002 20x3/4" 20/120 20 3/4" 42 58 15
016031005 015031005 25x3/4" 20/100 2 3/4" 52 64 16
016031006 015031006 251" 20/80 25 T 53 71 16
016031008 015031008 321" 15/75 32 1 60 77 18
016031009 015031009 32x1.1/4" 8/40 32 11/4" 61 78 18

TPOMHUK

‘ o TPOWHWK CBapHOW ANSi COeAMHEHNS
i Tpex Tpyb vnn UTUHIOB OFHOrO
: Jauametpa.
H |
T 11 D2 | D1
1
Z
L1 .
H1
Kop (cep.) Kop (6en.) D mm Ynak., wr.
016040102 015040102 20 30/390 39,75 52 27,5 19,5 15
016040103 015040103 25 25/250 45,39 62 329 24,5 16,5
016040104 015040104 32 15/120 57,15 72 42,3 31,5 18,5
016040105 015040105 40 5/80 69,42 86 52,85 39,45 20,5
016040106 015040106 50 4/40 85,12 104 66,25 49,45 24
016040107 015040107 63 2/24 104,75 126 83,5 62,5 28
016040108 015040108 75 2/16 120,95 142 99,9 74,9 30,5
016040109 015040109 90 1/10 141,95 164 119,9 89,9 33
016040110 015040110 110 1/4 1694 192 146,8 110 37
016040111 015040111 125 1/3 173,25 207 160 121,94 42,25
016040112 015040112 160 1/2 246,7 280 2134 160 54
TPOUHUK OABYXNJIOCKOCTHOU
L TPOWHWK CBapHOW ANSt COEAMHEHNS

Tpex Tpyd vnM PUTUHIOB OOHOMO
AVaMeTpa B IBYX MIIOCKOCTAX.

“

Kop (cep.) Kop (6en.) D mm Ynak., Wwr.
016040801 015040801 20 50/400 20 40 40 15
| 016040802 [ 015040802 | 25 | 25/250 | 25 [ 47 | 47 [ 16,5 |
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TPOMHUK NEPEXOAHOWN

TpOWHWK Nof, CBapKy ONs coefuHe-

D5
?—\» ILZ HUS TPYD 1 PUTUHIOB PasHbIX AMa-
; METPOB.
L4 |
szffffff‘u H-—-}+ |D8
= |;. L3

Kop (cep.) Kop (6en.) D mm Ynak., wr. D2 D5 D8 L L1 L2 L3 L4
016040204 015040204 20x25x20 30/360 20 25 20 55 15 16,5 15 43,75
016040205 015040205 25x20x20 30/300 25 20 20 55 16,5 15 15 46,45
016040206 015040206 25x20x25 25/275 25 20 25 55 16,5 15 16,5 46,45
016040207 015040207 25x25x20 30/300 25 25 20 55 16,5 16,5 15 46,45
016040208 015040208 32x20x20 20/200 32 20 20 60 18,5 15 15 56,15
016040209 015040209 32x20x25 20/200 32 20 25 60 18,5 15 16,5 55,15
016040210 015040210 32x20x32 15/150 32 20 32 60 18,5 15 18,5 57,15
016040211 015040211 32x25x20 20/200 32 25 20 64 18,5 16,5 15 55,15
016040212 015040212 32x25x25 20/160 32 25 25 63 18,5 16,5 16,5 55,15
016040213 015040213 32x25x32 15/150 32 25 32 64 18,5 16,5 185 55,15
016040215 015040215 32x50x32 6/60 32 50 32 92 18,5 24 18,5 63,15
016040218 015040218 40x20x40 10/100 40 20 20 63 20,5 15 20,5 66,42
016040220 015040220 40x25x40 10/100 40 25 40 68 20,5 16,5 20,5 66,42
016040222 015040222 40x32x32 10/100 40 32 32 76 20 20 20 66
016040223 015040223 40x32x40 10/80 40 32 40 76 20,5 18,5 20,5 66,42
016040224 015040224 40x50x40 5/50 40 50 40 93 20,5 24 20,5 72,42
016040225 015040225 50x20x50 9/72 50 20 50 71 24 15 24 81,12
016040228 015040228 50x25x50 9/72 50 25 50 76 24 16,5 24 81,12
016040229 015040229 50x32x32 6/60 50 32 32 83 24 18,5 18,5 81,12
016040230 015040230 50x32x40 8/64 50 32 40 90 24 18,5 20,5 80,12
016040231 015040231 50x32x50 6/60 50 32 50 82 24 18,5 24 81,12
016040232 015040232 50x40x32 6/60 50 40 32 90 24 20,5 18,5 80,12
016040233 015040233 50x40x40 5/50 50 40 40 90 24 20,5 20,5 80,12
016040234 015040234 50x40x50 6/60 50 40 50 92 24 20,5 24 83,12
016040235 015040235 50x50x32 6/60 50 50 32 102 24 24 185 83,12
016040236 015040236 50x50x40 5/40 50 50 40 101 24 24 20,5 84,12
016040237 015040237 63x20x63 4/48 63 20 63 80 28 15 28 89,25
016040238 015040238 63x25x63 4/32 63 25 63 84 28 16,5 28 89,25
016040239 015040239 63x32x63 4/32 63 32 63 90 28 18,5 28 89,25
016040240 015040240 63x40x63 4/32 63 40 63 98 28 20,5 28 85,25
016040241 015040241 63x50x63 2/32 63 50 63 105 28 24 28 86,25
016040244 015040244 75x32x75 2/24 75 32 75 96 30 18,5 30 117,95
016040245 015040245 75x40x75 2/20 75 40 75 104 30 20,5 30 117,95
016040246 015040246 75x50x75 2/20 75 50 75 112 30 24 30 117,95
016040247 015040247 75x63x75 2/18 75 63 75 128 30 28 30 117,95
016040248 015040248 90x32x90 1/18 920 32 90 104 33 18,5 33 137,95
016040249 015040249 90x40x90 112 920 40 90 112 33 20,5 33 137,95
016040250 015040250 90x50x90 112 920 50 90 113 33 24 33 137,95
016040251 015040251 90x63x90 1/12 20 63 90 135 33 28 33 135,95
016040252 015040252 90x75x90 1/12 90 75 920 146 33 30 33 136,95
016040254 015040254 110x50x110 1/8 110 50 110 128 37 24 37 167,4
016040255 015040255 110x63x110 1/6 110 63 110 128 37 28 37 167,4
016040256 015040256 110x75x110 1/6 110 75 110 158 37 30 37 163,4
016040257 015040257 110x90x110 1/5 110 90 110 170 37 33 37 1634

015040258 160x110x160 1/2 160 110 160 226 54 37 54 236,7

H1

D2|-f — 1

Kop (cep.) Kog (6en.) Dmm x G”

Ynak., wr.

Ons co3paHua pesbboBoro 6oko-
BOro oTBOJa TpybONpoBoaa.

016040302 015040302 20x1/2" 20/120 20 1/2" 15 56 48,25
016040305 015040305 25x1/2" 20/100 25 1/2" 16,5 60 53,45
016040306 015040306 25x3/4" 10/80 25 3/4" 16,5 60 54,95
016040308 015040308 32x1/2" 10/70 32 1/2" 18,5 62 61,05
016040309 015040309 32x3/4" 10/60 32 3/4" 18,5 64 63,05
016040310 015040310 32x1" 10/50 32 1" 18,5 78 65,05

TPOVNHUK KOMBUHWUPOBAHHbIN HP

H1

Kop (cep.) Kop (6en.) Dmm x G”

Ynak., wr.

[ns co3pgaHuna pesbboBoro 6oko-
BOro oTBOAa TpybonpoBoaa.

016040502 015040502 20x1/2" 20/120 20 1/2" 56 62,25 15

016040505 015040505 25x1/2" 15/90 25 1/2" 60 67,45 16,5
016040506 015040506 25x3/4" 10/80 25 3/4" 60 69,95 16,5
016040508 015040508 32x1/2" 10/70 32 1/2" 62 75,15 18,5
016040509 015040509 32x3/4" 10/60 32 3/4" 64 78,15 18,5
016040510 015040510 32x1" 10/40 32 1" 78 90,15 18,5

TPOMHUK C HAKUWAHON rAUKOM (METAJUTMYECKUI LUTYLIEP)

Ins co3gaHus pa3bemMHoro pesb-
©oBoro OOKOBOro oTBOAa Ha TPYy-
HonpoBofe C MOMOLLBIO HAKWMAHOM
ravku (BP).

Kop (cep.) Kop (6en.) Dmm x G” Ynak., Wwr. d (] D L

016040701 015040701 20x1/2" 25/150 20 1/2" 50 62
016040702 015040702 20x3/4" 20/100 20 3/4" 65 71
016040705 015040705 25x3/4" 20/80 25 3/4" 66 71
016040706 015040706 25x1" 15/60 25 1" 75 79
016040708 015040708 32x1" 10/50 32 1" 76 86
016040709 015040709 32x1.1/4" 8/32 32 1.1/4" 76 97
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[na coefWHeHMs 4YeTblpex Tpyd
N UTMHIOB OLHOrO AMameTpa B
OLLHOW MIIOCKOCTL.

Kog (cep.) Kop (6en.) D mm Ynak., Wwr. D1 D2 L1 L2
016050101 015050101 20 30/300 20 20 52 52
016050102 015050102 25 20/200 25 25 62 62
016050103 015050103 32 10/100 32 32 72 72
016050104 015050104 40 5/60 40 40 86 86
016050105 015050105 50 4/32 50 50 104 104

KPAH LLUAPOBOW (MOJIHbIA MPOXO0.)

LLlapoBown 3anopHbii KpaH. Mpea-
Ha3HayeH nopn cBapky. Pabotaer
B LBYX MOJIOXEHWUSAX — OTKPbIT U 3a-

L2
KpbIT. YnnotHeHune wrtoka EPDM,
d Heperynupyemoe. Paboyas Temne-
" patypa no +85°C.

Kop (cep.) Kop (6en.) D mm Ynak., wr. d L L1 L2
016060101 015060101 20 10/60 20 75 16 67
016060102 015060102 25 10/50 25 78 18 75
016060103 015060103 32 5/30 32 88 18 86
016060104 015060104 40 4/20 40 104 21 102
016060105 015060105 50 2/12 50 125 25 122
016060106 015060106 63 1/6 63 145 28 137

KPAH LLUAPOBOW ST (CTAHOAPTHbI/ MPOXOA)

LLIapoBow 3anmopHbI KpaH. lpea-
Ha3Ha4yeH non cBapky. PaboTtaer
B [LBYX MOJIOXEHUAX — OTKPbIT U 3a-

—
—] L2 KpbIT. YnnotHeHune wToka EPDM,
d ‘ Idz Heperynupyemoe. Pabo4yasi Temne-
(" patypa no +85°C.
— L1 |« L
Kop (6en.) Dmm Ynak., Wwr. d d2 L L1 L2
015061101 20 10/60 20 1 64 16 71
015061102 25 10/50 25 15 69,3 18 76
015061103 32 5/30 32 19 86,2 18 88

BEHTWJ1b

3anopHo-perynnpyoLLmnn BEHTUNb.
Pa30opHbIV y3en ynnoTHEHWs LWTO-
ka. Mo3Bonser perynvpoBaTtb Npo-
xofsllee KonmyecTso Bogbl. Mpen-
Ha3HayeH non cBapky. Pabodas
Temnepatypa fo +85°C.

Kog (cep.) Kog (6en.) D mm Ynak., wr.

016060302 015060302 20 5/50 20 84 16 66
016060303 015060303 25 5/40 25 97 19 78
016060304 015060304 32 6/36 32 100 20 82
016060305 015060305 40 4/16 40 117 22 97
016060306 015060306 50 3/12 50 128 24 102
016060307 015060307 63 2/8 63 171 29 128
016060308 015060308 75 1/4 75 179 32 141
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KPAH LUAPOBOW A1 PAOVUATOPOB YITIOBOMN

KpaH WwapoBowv yrnoBom nonmnpo-
MWMEHOBbLIM AN Pa3beMHOro Co-
efVHeHWs paguaTopa C MoAvnpo-
nuneHoso Tpy6oin (PP-R).

Kop (cep.) Kop (6en.) Dmm x G” Ynak., Wwr. d G L L1 D
016060211 015060211 20x1/2" 10/60 20 1/2" 80 16 91
016060214 015060214 25x3/4" 5/45 25 3/4" 89 19 100

KPAH LLAPOBOW Ang PAOUATOPOB NMPSIMOW

KpaH WwapoBown npsmon nonmnpo-
MWIEHOBbLIV ONS Pa3beMHOro Co-
e[HeHWs paguaTopa C Noaunpo-
nuneHoso Tpybown (PP-R).

Kop (cep.) Kop (6en.) Dmm x G” Ynak., Wwr. d G L1 D L
016060201 015060201 20x1/2" 10/60 20 1/2" 16 75 88
016060204 015060204 25x3/4" 5/50 25 3/4" 16 79 93

B

BEHTW/b ANS PAOUATOPOB YIJIOBOM

Vicnomnb3yetcs  ans  pasbemMHOro
coeiMHeHNs pagmatopa C Mofn-
nponuneHoson Tpybon (PP-R).

Kop (cep.) Kogp (6en.) Dmm x G” Ynak., Wwr. d G L L1 D
016060411 015060411 20x1/2" 10/60 20 1/2" 88 15 73
016060414 015060414 25x3/4" 5/45 25 3/4" 99 16 91

BEHTW/b ANS PAOUATOPOB MPAMOMN

Vicnomnb3yetcs  ans  pasbemMHOro
coeiMHeHNs pagmatopa C Mofn-
nponuneHoson Tpybon (PP-R).

Kop (cep.) Kogp (6en.) Dmm x G” Ynak., Wwr. d G L1 D L
016060401 015060401 20x1/2" 10/60 20 1/2" 16 75 88
016060404 015060404 25x3/4" 5/50 25 3/4" 16 79 93
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OMNoOPA

MpenHasHa4yeH AOns  perynnpoBa-
HUS 1 OTCEYEHNS MOTOKA XXMAKOCTH.

at- C1 L

K ET
Kop (cep.) Kop (6en.) Ynak., wr. d D L L1
016060502 015060502 25 5/30 25 102 98 18
016060503 015060503 32 3/18 32 122 104 17

®UNbTP BH/BH

MpedHa3HayeH Ond unbTpaLmu,
MoTOKa >XMAKOCTM W raza. Punb-
TPYIOWMI SNEeMEHT — CeTKa 13 He-

D p>KaBeloLLen CTanu.
didl. ANSE |-
L 11T
Kop (cep.) Kop (6en.) Ynak., wr. d D L
016070101 015070101 20 20/100 20 57 77
016070102 015070102 25 10/50 25 69 98
016070103 015070103 32 5/30 32 84 103
®OUNbTP BH/HAP
- MNpenHa3HayeH Ang dunbTpaLmu,
4 NoToKa XWOKOCTWM W rasa. Ounb-
TPYIOLWMIM SNEMEHT — CETKa U3 He-
D p>KaBetoLLEen CTanu.
NS l__ll-|d
L {1111
Kop (cep.) Kogp (6en.) Ynak., wr. d L D
016070111 015070111 20 20/100 20 73 56
016070112 015070112 25 10/50 25 98 65
016070113 015070113 32 5/30 32 104 84
016070114 015070114 40 4/16 40 128 103
KNAMAH OBPATHbIA
0 MNpenHasHavyeH  gna  nponycka
TPaHCNOPTUPYEeMOW Cpedbl TOMbKO
B OAJHOM HanpasneHnn (yKasaHHOM
LLTY -
777777 —— jﬁ:j,& s CTpenkom Ha Kopryce KnanaHa).
= ooo°°°°‘::I
L
Kop (6en.) Ynak., wr. D D1 L (]
015060602 25 15/180 48 24 61 16,5
015060603 32 10/120 50 32 66 18

BbinonHsaeT GyHKUMIO CKOMb3SLLEN
ornopsbl. To3BonseT Tpybe nepe-
MELLATbCS B OCEBOM HaMpaBeHUN
npY MCKNIoYeHNn OOKOBOro nepe-
MeLLeHus.

Kop (cep.) Kop (6en.) Ynak., wr. D L H
016080101 015080101 16 150/1500 16 29 26
016080102 015080102 20 140/1400 20 34 29
016080103 015080103 25 100/1000 25 40 34
016080104 015080104 32 70/700 32 50 41
016080105 015080105 40 50/500 40 60 48
016080106 015080106 50 25/300 50 72 54
016080107 015080107 63 25/250 63 87 66

JBOMHAS OMOPA

BbinonHsaeT GyHKUMIO CKOMb3SLLEN
ornopsbl. To3BonseT Tpybe nepe-
MELLATbCS B OCEBOM HaMpaBieHUN

D
L2 npum MCKNI4YeEHN ©okoBOro nepe-
[_\ ‘ /1 MelweHna  OABYX  MapalinesibHbIX
L‘1 Tpy6ONpPOBOAOB.
L
Kop (cep.) Kogp (6en.) Ynak., wr. Dmm L L1 L2
016080202 015080202 20 150/750 20 69 33 30
016080203 015080203 25 100/500 25 80 42 36
016080204 015080204 32 50/300 32 98 50 43

3AMJYLUKA

Kop (cep.)

Kop (6en.)

D2

Ynak., wr.

MpenHasHaveHa Ans 3arnyLieHus
KOHLa TpyObl NPy MOMOLLIM CBAPKMU.

016090102 015090102 20 100/1600 20 27,5 15 25
016090103 015090103 25 80/800 25 329 16,5 28
016090104 015090104 32 50/400 32 42,3 18,5 32
016090105 015090105 40 25/200 40 52,85 20,5 36
016090106 015090106 50 20/160 50 66,25 24 42
016090107 015090107 63 10/80 63 83,5 28 52
016090108 015090108 75 6/48 75 99,9 30 58
016090109 015090109 90 4/32 920 119,9 33 66
016090110 015090110 110 2/20 110 146,8 37 74
016090111 015090111 125 1/15 125 162 39,2 73,78
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3AIMNYLUKA PE3bBOBAS

BeopaymBaeTca B PUTUHIN C BHYy-

; TpeHHen TpybHoM pe3bbon cooT-
BETCTBYIOWEro AnameTpa. Mcnonb-
bl ~ e 3yeTcs Kak BpemMeHHasl 3arnylika
‘ B C/ly4ae onpeccoBku TpybonpoBo-
[la Ha repMeTUYHOCTb.
U |
Kon cep.) _ __Kon en) & s, ur
016090201 015090201 1/2" 170/1700 1/2"
016090202 015090202 3/4" 80/960 3/4" 33 27
016090203 015090203 1" 60/600 1"

OBBOJAHOE KOJIEHO

MpumeHseTca, ecnn Heobxo4MMO
NPOBECTN OfHY TPYOy Han Apyrown
B OOHOW MIOCKOCTK CTeHbl. Kak
NPaBWIO, MOHTUPYETCS Ha OCHOB-

b e N H

d e —_— ° ,
L3> L HoM Bemyuwlel nuHuKM. Ob6xoauT
OOKOBOWM OTBO[, OT MapasnnesbHON
TpyOblI.
Kop (cep.) Kop (6en.) D mm Ynak., wr. d L H
016090402 015090402 20 50/150 20 260 41
016090403 015090403 25 25/100 25 250 52
016090404 015090404 32 25/50 32 335 63
016090405 015090405 15/30 385

OBBO/AHOE KOJIEHO PACTPYBHOE

MpuMeHsieTcs, ecnnm HeobXxoaumo
npoBecTn ogHy TPyOy Hag Opyron
B OOHOWM MIOCKOCTU CTeHbl. Kak
NpaBWo, MOHTUPYETCA Ha OCHOB-
HoOM Bedyuwlen nuHUKM. O6XoauT
OOKOBOWM OTBOL, OT MapasnnesbHON
TpyObI.

Kop (cep.) Kop (6en.) D mm Ynak., wr. d D L L1
016090501 015090501 20 30/330 20 43 84 25
016090502 015090502 25 20/200 25 50 94 31
016090503 015090503 32 11/110 32 65 107 35

KOMIMEHCATOP

MpUMeHseTca C LeNblo KOMMeHca-
UMM TEenoBOro pacluvpeHus mno-
NMNPONUEeHOBbIX TPYO.

Kop (cep.) Kog (6en.) D mm Ynak., wr. d L D

016090302 015090302 20 1/30 20 180 170
016090303 015090303 25 1/20 25 190 180
016090304 015090304 32 1/10 32 250 230
016090305 015090305 40 1/5 40 340 250
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®JIAHEL, NIACTUKOBbIA ABS PN10

D2
D1

d1

N

Wcnonb3yetca ana crbikoskun PP-R
OypTa C OTBETHLIM METANNINYECKMM
dnaHuem.

Kopg (6en.) D mm aK., WT. d1 D1 D2 H L D3 N-@e
015090902 40 (Dy 32) 5/60 52 100 123 23 4 76 4-17,8
015090903 50 (Dy 40) 4/48 63 1 148 25 4 72 4-17,8
015090904 63 (Dy 50) 3/36 77 125 163 27 6 94 4-17,8
015090905 75 (Dy 65) 2/30 92 145 179 26 7 107 4-17,8
015090906 90 (Dy 80) 1/22 110 160 199 30 8 126 8-17,8
015090907 110 (Dy 100) 1/18 135 178 216 30 8 151 8-17,8
CTAJIbHON ®JIAHEL PN10 NOA BYPT TEBO
Wcnonb3yetca ona crbikosky PP-R
D OypTa C OTBETHBIM METaNINYeCcKUM
D1 dnaHuem.
D2

015091501 40 (Dy 32) 100 135

015091502 50 (Dy 40) m”n 62 110 145 18 15 4
015091503 63 (Dy 50) 11 77 125 160 18 17 4
015091504 75 (Dy 65) 11 91 145 180 18 17 4
015091505 90 (Dy 80) 11 110 160 195 18 18 4
015091506 110 (Dy 100) 7 132 180 215 18 18 8
015091507 125 (Dy 125) 11 166 210 245 18 21 8

CTANIbHOW ®JIAHEL, PN25 NOJA BYPT TEBO

Wcnonb3yetca ana crbikosky PP-R
OypTa C OTBETHbIM MEeTaNINYeckuM

D
D1 dnaHuem.
D2
LI |
T |«—>
NOTB. d

Kop D mm D2 D1 D d L N oTB.
015091521 40 (Dy 25) 11 51 85 115 14 16 4
015091522 50 (Dy 32) 11 62 100 135 18 14 4
015091523 63 (Dy 40) 11 77 110 145 18 19 4
015091524 75 (Dy 50) 11 91 125 160 18 21 4
015091525 90 (Dy 65) 11 110 145 180 18 21 8
015091526 110 (Dy 100) 11 132 190 230 22 25 8
015091527 125 (Dy 125) 1/1 166 220 270 26 27 8
015091519 160 (Dy 150)* 11 188 250 300 26 27 8

MprmedaHume: * PN20
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KOMMMNEKT HACTEHHbIV YHUBEPCAJIbHbI

0o [ns co3naHns dnaHueBoro coefm-
HeHWA — Mpu Nepexoae Ha Apyryto
<D—1, TpyOy mnwn 3amBukky. [ns coenum-
i HeHWs TpebyeTcs  crneumanbHbIn
L | CTanbHOW pacTodHou dnaHey,. Tpy-
V/ : Oa BBapKBaeTCs BHYTPb OypTa.
! D
o (cep) ——fon oen) macur o1 o
016090702 015090702 40 15/165 40 60 26 49
016090703 015090703 50 15/120 50 73 29 60
016090704 015090704 63 10/100 63 89 33 75
016090705 015090705 75 4/72 75 115 34 88
016090706 015090706 920 4/48 90 125 39 109
016090707 015090707 110 2/22 110 150 42 130
015090708 125 1712 125 190 65 150
015090709 160 1/6 160 220 78 187

KOJUIEKTOPbI 3 PP-R

YCTponcTtBO Ana  pacnpenenenus
MOTOKa XMAKOCTM MO KOHTYypaM
-—1|d oTonnieHna wnn BOD,OCHa6>KeHl/IFI.
[Mo3Bonser Cpa3y BBaputb pr6y n3
PP-R.
Kop (6en.) D1 mmxD2 mm Ynak., Wwr. D L L1 d di
015091211 32x20x3 BbIX. (KpacHbli1) 3/18 86 168 47 32 20
015091212 32x20x3 BblIX. (CUHWI) 3/18 86 168 47 32 20
015091213 32x20x4 BbIX. (KpaCHbIi1) 2/14 86 216 92 32 20
015091214 32x20x4 BbIX. (CMHWIA) 2/14 86 216 92 32 20
015091201 40x20x2 BbIX. (KPaCHbII) 1/25 90 122 0 40 20
015091202 40x20x2 BbIX. (CUHWIA) 1/25 920 122 0 40 20
015091203 40x20x3 BbIX. (KpacHbI) 1/20 920 168 47 40 20
015091204 40x20x3 BbIX. (CHWIA) 1/20 90 168 47 40 20
015091205 40x20x4 BblIX. (KpaCHbIN) 1/15 920 216 92 40 20
015091206 40x20x4 BbiX. (CYHWIA) 1/15 90 216 92 40 20
015091207 40x20x5 BblIX. (KpacHbIN) 1/10 920 260 140 40 20
015091208 40x20x5 BbIX. (CUHWIA) 1/10 90 260 140 40 20

BBAPHOE CEAJIO

BBapHble cefina — 370 aNbTepHaT1Ba
TPOVHMKAM U MepexoiHbIM MydTam,
KOTopasi 3KOHOMWT MaTepuarbl, Me-

o) | s CTO 1 BpeMs MoHTaxa. bnaropaps

k COBEpLUEHHOMY CBapHOMY LUBY MO

JAVAN @, BCEM MMoLaanM COedMHEeHua ceana

1 TpyObl obecneynBaeTcs abcomoT-
- Hasi repMeTUYHOCTb COeAMHEHNS.
Kop (6en.) Ynak., Wwr. L1 L ») D1 D2 D3 D4
015090605 63/25 40/320 16,5 39 43 35 20 25 63
015090607 75/25 35/280 16,5 40 49 35 20 25 75
015090609 90/25 30/240 16,5 42 54 35 20 25 90

MNprMeHseTcs  Ona  KOMMAKTHOW
NpOxXogHou pa3Bogkm no  XBC

n MBC ¢ KpenneHvemMm cmecuteng
K CTeHe.
Kogp (cep.) Kog (6en.) Dmm x G” Ynak., wr. d G D L L1 L2 L3
016090801 015090801 20x1/2" 6/36 20 172" 65 221 76 146 33
016090803 015090803 25x1/2" 5/30 25 12" 65 221 76 146 33

KOMIMJEKT HACTEHHbIA Ang CMECUTENS

Ncnone3syerca ana nogkmo4eHns
cMmecuTens. MexXLeHTpoBoe pac-
ctoaHne — 150 mm.

Kop (6en.) Dmm x G” Ynak., wr.

015090811 20x1/2" 6/30 37 224 196 150 22

Kop (cep.)

016090811

SAMYLWKA ANng KOJUJIEKTOPA

o1 Cnyxut  Ang  3arnywky  OfHOro
—— U3 BXOLOB Komnektopa u3 PP-R.
| be3 Bo3ayxooTBOAYMKA.
| L1
|
| L2
D2
015091411 32 40/400 41 32 17 41
015091401 40 30/150 52 40 18 44

SAMYLWKA ANg KOJUIEKTOPA C BO34YXOOTBOAYNKOM

B o Cnyxut  ang  3arnywky O[HOro
‘ M3 BXOLOB Kosnektopa u3 PP-R.
| C BO34yXOOTBOLAHNKOM.

3 I L1
|
| L2
D2

Kog (6en.) Ynak., wr.
015091412 32 35/140 41 32 17 41 16

015091402 40 30/150 52 40 18 44 16
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NEPEXOAHNK KOMBUHUPOBAHHbIV PP-R - PE-X

MpedHa3Ha4eH 4N NOAKMOYEHMS
Tpy0 PE-X Kk KonnekTopy 13 PP-R.

Ko (6en.) D mm Ynak., wr. F__m
015021302 20 (81) - 16x2 (yara) 50/300 20 28 61,6 16

KPEMJIEHUE AJ19 KOJUJIEKTOPA (KOMIMEKT — 2LUT.)

3 MNpenoHasHayeH AnA  KpernneHus
JEEIID @11D0o) PP-R KonnekTopoB Ha miockou no-
BEPXHOCTU.
Kop (6en.) D mm Ynak., wr
015091311 32 1/30 25 112 250 140 46 17 38 78
| 015091301 | 40 | 1/20 | [ 25 [ 112 | 250 | 140 [ 46 | 17 [ 38 | 78 |

PACMPEQENINTENbHbIN BJ10O

MpenHa3HaveH Ans MOHTaxa nepe-
cekatoLwmxcs TpybonpoBoLOB B UH-
>KEeHEPHbIX CUCTEMax BOLOCHaOXe-

L1

o HUSA 1 oTtonnenus. Mo3sonser pac-
MONOXUTb BCe pr6bl B O,EI,HOI7I nno-
CKOCTW.
Kopg (6en.) D mm Ynak., wr.
015091801 25x20 6/60 88 115 25 16,5 20 15 50 45

a 5. MOHTAXX UH)XKEHEPHbIX CUCTEM U3 TPYB N PUTUNHIOB
TEBO technics

5.1. ANDODPY3NOHHASA CBAPKA TPYB TEBO technics

B ocHoBe anddy3noHHOW CBapKM NEXUT MPOLECC NNaBneHns Matepmrana cBapyBaeMblx eTaneu, ocyLlecT-
BNSEMbIV NMyTEM UX HAarPeEBaHWSA U AaNbHENLEro COefMHEHNS C B3aMMHbIM NMPOHNKHOBEHWEM PacMnaBieHHo-
ro maTtepuana (amuddysmen).

CBapviBaeMble ieTanu fOSXHbl ObITb M3 0fHOro MaTepurana. MNMockosnbky Bce nsnenns TEBO technics n3roTtos-
NeHbl U3 OHOTo MaTepuana, MUTUHIM 1 TPYObl MOTYT COeIMHATLCSA Mexay cobon 6e3 orpaHNyeHn.

HarpeB coeauHsieMbIx feTanen npou3BOAMTCS Ha CheLmanbHbix annapatax Auddy3noHHOM CBapku. Tonbko
npu 3ToM 06eCneymBaeTCs HeTKNIA KOHTPOSb Hag TEMMEepPaTypon Harpesa.

Mocne Harpesa, KOrga NoBEPXHOCTb COeAMHAEMbIX AeTanen Ha4HAET MNaBUTLCA, AeTanu MPUXXUMAIOTCA ApYT
K Apyry C onpefefieHHbIM yCUveMm.

[MPOYHOCTHBIE U ApYyrune PU3MKO-XMMUYECKME XapaKTePUCTUKM CBapHOTO WBa y PP-R He oTninyaloTca oT xapak-
TepUCTMK OCHOBHOMO MaTepuana n3genun TEBO technics, 4To rapaHTMpyeT LONrOBEYHOCTb AaHHOIO BMAA CO-
eIMHEHNS 3NEMEHTOB VHXEHEPHbIX CUCTEM.

CBAPKA AMMAPATOM AN®®Y3MIOHHOW CBAPKU
CHayvana cBapoYyHbI annapaT HarpeBaeTcsa Ao Temnepatypbl 260°C. Ha annapate ycTaHaBNMBaOTCS CheLmanb-
Hble NapHble HacaaKM — A/ OAHOBPEMEHHOIO HarpeBaHus Tpyobbl U PUTKHTA.

CBapvBaeMble feTany NioTHO HaZeBaloT Ha CBapHble Hacafkw. ocne Nporpesa B TEHEHME HECKONbKMX Ce-
KyHA, (cM. Tabn. 7) npomcxoamT onnaBneHre NoBePXHOCTU CThiKa.

[anee netanu BCTaBASAIOT OAHY B APYTYIO W BbIAEPXKMBAIOTC (DUKCUPOBAHHO B TedeHne 2—8 MUH. (B 3aBUCK-
MOCTW OT AnameTpa coefiHeHns). OCTbIB, coefHeHMe TpyObl C HUTUHIOM NpeACcTaBseT cobon MOHOMMUTHLIN
OOHOPOLHbIN MaTepuan C PaBHOMEPHOW CTPYKTYPOW. B ceveHuUn, NpoxoasiLLemM Yepes LWoB, HEBO3MOXHO YBU-
LeTb rpaHNLLy COEQMHSAEMbIX AeTaNen.

MpoLecc cBapku SBNSETCS Hanbosnee 4acTo UCMOb3yeMbIM CMOCcOOOM COeAMHEHNS AN TEPMONAcTOB, TakK
Kak obecrnevnmBaeT HaunyuLlyio MOBTOPSEMOCTb, JaeT HaMBbICLIEe Ka4eCTBO COeMHEeHUS ABASETCS CaMbIM [e-
LUeBbIM MO PaCcXOAHbIM MaTepuanam, caMbiM BbICTPbIM (0T 2 10 10 MUHYT CTbIK), CAMbIM TEXHONOMUYHBIM (MU-
HUMasbHbIN HaBblk 00eCNevYBaET HaAeXHoe COeAMHEHNE).

B yCnoBMsAX WMPOKOrO acCOPTUMEHTA HEAOPOTX CBAaPHbIX (DUTUHIOB M AOCTYMHBIX LIEH Ha CBapoyHoe 0bopy-
LLOBaHWe BO3MOXHa peanusauuns Tpybonposona nobon KoHpurypaumm. NprMeHeHne GUTUHIOB, He codep-
>Kallyx MeTansl, Mo3BOSISeT CO34aBaTh TPYOONPOBOAbI A5 arPeCcCUBHbIX CPE,

5.2. O6OPYJIOBAHUE AJ11 MOHTAXXA FORA

CBapouHble annapatbl Fora Pro, Fora FW1500, Fora Mini npegHa3sHa4eHb! A8 BbINOHEHNS pacTpybHOM
O DY3MOHHON CBAPKM NOMNMAPOMNUAEHOBBIX TPYD U DUTUHIOB AameTpoM oT 20 40 63 MM.
KomnnekTtaums 1 TeXHUYecKmne XxapakTepucTK CBAapOYHbIX annapaToB npueeaeHbl B Tabnunuax 5 n 6.

Tabnuua 5 Tabnuua 6
Fora FW1500 HanpsbxeHvie nuTaHms 2208/50y

MeTannmyeckmin awmKk Ha JIE} Ha Fora Pro 1600
CBapouHbii annapat 1 1 1 MouwHocTb (Br)  Fora FW1500 1500
g;};)amgr:a NA KpenneHna Ia fla Y Fora Mini 750

p [lnanasoH perynmpoBaHus 50-300
MopcTaBka Ana KpenneHna Her Her Jla Temnepatypsbi (°C)
annapara TepmocTonKkui
CMeHHble HarpeBaTenu 20/25/32 20/25/32 20/25/32 Kabenb B CUIKOHOBOW
(Ovnametp, Mm) /40/63 /40 n3onauun
Pynetka 3m 3m 3m
HoXHuubl Ha Oa Oa
Kntou wecTturpaHHbin Ha Ha Oa
OTBepTKa Oa Ha Oa
Macnopt Ha Ha Oa

NMPEMMYLLIEECTBA CBAPOYHOTIO AMMAPATA FORA:

€ KpenneHue CBapOYHOro anmnapara B Kence BOPOTHUKOBOW rankom, 4To
NCKITIOHAET ero MexaHn4yecke noBpeXxaeHns npmn TpaHCNopTUPOBKE;

€ HafeXHble 3aMKu;

€ HaOeXHbI TPEXXKNITbHbIN Kaberb B CUNTMKOHOBOW U30MALMMK C cede-
HWem nposofa 1 Mm?,

€ TepMOpPEryNATOP NOBbILIEHHON HAAEXHOCTH; Fora Pro / Fora FW1500

€ yNy4lleHHas 3aLimTa C NPUMEHEHNEM Ka4yecTBeHHOW M30MALMM AaTYNKOB TEPMOCTATa 1 JPYrUX SNEMEHTOB;
© HagexHan dhukcauma kabens B pyyke CBapoYHOro annapara;

Fora Mini

HACALKW HA CBAPOYHbIA UHCTPYMEHT

Hacaakn ABnsitoTCs BaXKHbIM 31EMEHTOM CBapo4HOro annapata. OT Mx Ka4ecTBa B HaWbO bLLIen CTeneH 3aBUCUT
pe3ynbTaT paboTbl. Hacagkn, BXoAsLMe B CTaHOAPTHbIA KOMMIEKT CBapo4Horo obopynosaHms FORA, B 3aBu-
CMMOCTM OT MofeNu, NpedHa3HaqYeHbl AN1s MoHTaXa Tpyo auametpom ot 20 oo 63 MM. Hacanku nmetoT Tedro-
HOBOE aHTUMNPUrapHoe NoKpbITUE. Heobxoanmo cneamTb 3a YUCTOTOM U LIENOCTHOCTLIO TeDIOHOBOIO NOKPbITUS.
B X0NOAHOM COCTOSIHMM OYMCTKA HAacafokK OT HanumMLero cioa TepMonnacta Heonyctnuma. B ropsvem cocros-
HMM HacafKa OYMLLAETCS NP MOMOLLM DPEe3eHTOBOW BETOLLM WM OepeBAHHbIMU CKpebkamu. HannnaHue ma-
Tepurana Ha HacafKy roBopuT MO0 O MIOXOM KadecTBe MOKPbITLS, MO0 O neperpese TepMonnacTa npm CBapke.

NPUCOEAVUHEHME HACALLOK

Becb HeobX0AMMBIN s MOHTaXa Habop Haca[oK PEKOMEHIYeTCs YCTaHOBUThL A0 Harpeea amnapata. Mecto
PACMONOXEHUS HACaAKM Ha HarpeBaTene He MMEET 3HA4YEHMS C TOHKM 3PEHNS PaBHOMEPHOCTU Harpesa. 1o3To-
My HaCa[lku CTaBAT Tak, Kak yaobHO [ns MOHTaxa. bivke K KOHLY CTaBATCS Hacadku, HeobxodmMble ans pabo-
Tbl €Ha CTEHE», TO €CTb Ha MOHTUPYEMOW BETBM TPyOOMNpoBoaa. Bce hparmeHTsl TpyOONpoBoaa, KOTopble MOXKHO
MOHTMPOBATh Ha CTaLMOHAPHO YCTaHOBMEHHOM annaparte (Ha cTpybumHe), ny4ile cobMpaTb OTAENBHO.
KayecTBO coefiMHeHWI 3aBUCUT OT y0OCTBA BbINOMHEHWUS TEXHOMOrMYecknx npreMoB. CBapKy B Heya00HbIX
MecTax XenaTesibHO NMPOU3BOAUTL C MOMOLLHUKOM.
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[ns ceapku TpyO ¢ LeHTparbHOW apMUPOBKOW aNlOMUHU-

em Tuna Master pipe®, a Takxxe ansa Bcex Tpy6 TEBO technics

npepnaraem cneuuasnbHble CBapoyHble Hacaaky FORA.

Ha pucyHke npepacTaBneHa creuManbHas CBapodHas Hacaaka Hacaaka

N 1300pakeHne CBapoqHOM Hacafku 1 TpyObl (B paspese). Yka- otsepcrye
3aHHas CBapo4YHas Hacagka MO3BOSSeT CBapUTb TPyDy C LeH- AR BO3RYX3

TpanbHOV apMUPOBKOW 1 OUTUHT O3 MCMOMb30BaHWsS «TOpLEBa-
Tens» 1 NO3BOMIAET B MPOLLECCE CBAPKM 3aKPbITb aIIOMUHMEBYIO (DOMbIY MOANAPONUAEHOM W NCKIIOHNTL KOHTaKT
anIoOMUHWS U TeNNoHoCUTeNs, NPensTCTBYS pa3pyLLeHmio TpyObl.

HOXXHULbI FORA ANsl PE3KU TPYB A0 42 MM
HoxxHuubl FORA npefHa3HayeHbl Anst ObICTPOM 1 TOYHOW pe3ku nnactu-
KoBbIX Tpy6 (PP-R, PE-X, PE-X-AL-PE-X) AnameTpom 0 63 MM.
OOCTOUHCTBA:

KOPMyC 13 NIerkoro npo4Horo Martepuana;
& yno6Has 0bpe3nHeHHas pyyka;

ne3Bure 13 HepXKaBeloLLen CTanu;
< vHpOpPMaTUBHaR BNMCTep-ynakoBKa;

NPOCTON M HaAEXHbIV BO3BPAT PEXYLLErO Ne3BUSA B Ha4allbHOE NOJIOXEHUE;
) yavneHHoe KpenneHue nepefaTodHOro MexaHu3Ma 1 HoXa K PyKOSTU.

3AUYNCTHOW NHCTPYMEHT FORA

Mepep cBapkowt PP-R TpyH, apMUPOBaHHBIX aniOMUHUEM, HEODXOAMMO CHSATb BEPX-
HWW CIIOV 13 NONMMNPONUNIEHa 1 antoMKHMS B 00NacTy cBapku. Lns 3Toro ncnonb3y-
€TCs CneumanbHbI 3a41CTHON NHCTPYMEHT. 3a4UCTHOM UHCTPYMeHT FORA HapexeH,
NpocCT 1 yaobeH B NpUMeHeHUW. FeoMeTprYeckn ONTMMM3NPOBaHHbIE pe3Libl 0be-
CreymBaIoT ObICTPYIO M KAYeCTBEHHYIO 3a4MCTKY TpyO. B 3aBUCMMOCTM OT cuTyaumm
MOXHO NCMOJIb30BaThb 3a4UCTKM ABYX BUOOB: pPyYHble, NOL APEnb UK LLYPYNoBepT.

NPN PABOTE C KOMBUHWUPOBAHHbIMW (UMEIOLLIMMIW BCTABKU U3 METAJJTA) U3AENAMUA

HEOBXOAWUMO BbIMOJIHATH CNEAYIOLLME TPEBOBAHUS:

€ He ncnonb3oBaTb pe3bboBble feTanu C KOHNHYeCKMMU pe3bbamMu (ObIBAIOT Ha HyryHHbBIX PUTUHIAX 1 Ha du-
TUHrax kneesoro MBX).

€. MpUMeHsaTb ynnoTHAILWME MaTepuanbl, He CO3faloliMe TONCTOro cos npu HamoTke. ONTMManbHbIMM
ynnoTHuTenamMu aensotTcs @YM-neHTa, NOAMOTO4HASA HUTb, JIEH C YNOTHSIOWEN NacTon. Mpy MOHTaxe cn-
CTeM OTOMMEHNS PEKOMeHAYeTCA NPUMEHeHe NMOAMOTOYHbIX HUTEWN, MOCKObKY OHW MOKPbITbI CNeLmanbHbIM
COCTaBOM, KOTOPbIV NOC/Ie NOANMEPU3aLMN LONONHUTENBHO repMeTU3MPYET CTbIK.

€ Yaunus 3aTsaXKU [ONMXKHbI ObiTb [103MPOBaHHBIMU. [1pU M3BbITOYHOM YCUIIUM BO3MOXHO BbIpbIBaHME Me-
TanM4eckon BCTaBkKM M3 3a4eNKM B Kopnyce MydTbl. [Tpr HanM4Ymm LWeCTUrpaHHrKa Ha MeTanIMyeckom BCTaB-
Ke yaep>KaHWe feTanv Npon3BOAMTCS TONbKO 3a Hero. B ¢Bsi3M ¢ 3TMM HeoOXoamm Habop raeyHbIx Kno4ven
DonbLWOoro pasMepa C y3k1uMm npodunem.

< M3rmb tTpybonposoda ¢ nogorpesomM AonyCcTiM, HO TeMrepaTypa nogorpesa MoxeT ObiTb He 6ornee 140°C
1 JOJIXKHA AOCTUIaTbCsa NMPY NMOMOLLM CTPOUTENTbHOTO (heHa. 3anpeLleH Nporpes OTKPbITbIM OrHeM. MomMHuTe,
4TO TEMMepaTypa CaMoBOCHIaMeHeHUs noamnponuieHa — okono 360°C. MonnnponuneH Tmna PN10 3anpelye-
HO MHYTb paguycamun menee 20 arameTpos (Mpr D go 40 MMm). Tpy HU3KKX TeMnepaTypax OOMNOHUTENbHbIN
MOLOIPEB CHUXAET BO3MOXHOCTb YTHXKIN TPYObI M CHUMAET BO3MOXHbIE HaNPSXKEHWS.

€. MoHTax NonmnponuineHoBoro TpybonpoBoda NPOBOAMTCS C y4EeTOM TeMmepaTypHbiX AedopMaLmni npm
3KCNnyaTaumm. 3To CBA3aHO C DOMbLUMM MO OTHOLIEHMIO K CTallbHbIM TpyDam Ko3thdULMEHTOM TemMnepaTyp-
HOro paclMpeHns nonunponueHa. HeobxoAmMmo ycTaHaBAMBaTb MUHMMANbHOE KOMNYECTBO (OUKCUPYIOLLIMX
onop (MeTannmM4eckmne 3aKMMHbIE XOMYTbI ) ; KONIMHECTBO CKOJTb3ALWMX onop (KNWMAChI) [OMXKHO ObITh OrpaHuye-
HO. VIHTepBan Mexy onopamMu, Kak npasmno, okono 1 M. (bonee To4yHo cm. CM40-101-96, Tabn. 2.1). Ha 601b-
wux (AnMHOM OT 3 M) NporoHax HeobxoAMmo NMbo AenaTtb CBapHble KOMMEeHCALWMOHHbIe KofleHa, nMbo cTa-
BUTb rOTOBbIE KOMbLIEBbIE KOMMEHcaTopbl. [ocnefHve UckoYaloT 06pa3oBaHMe BHYTPEHHNX HaNPSXKeHUI OT
TennoBbIX AeopMalniA, ecriv NPaBUIbHO PACCHMTaHA UX KOMMEHCAUMOHHas CnocoOHOCTh. Ons cuctem Xo-
nofHoro TpyobonpoBoAa NPOBOAKA HE UMEET OCOOEHHOCTEN, MO CPABHEHUIO C JIIOOLIMU APYTMN BUAAMM MI1a-
CTUKOBBIX 1 MeTanIM4ecknx TpybonpoBoAoB.

€ [lng nonMnponuieHoBbIX TpyO BO3MOXHO 3aMep3aHie Bofdbl BCIEACTBME BbICOKOM 3MACTUHHOCTU CTEHOK.
SnemMeHTbl TPyOONPOBOAHOW apMaTypbl — KpaHbl M KOMOWHUPOBAHHbIE DUTUHI — He [IOMYCKaloT 3aMep3aHums
B HUX BOAbI, ClleoBaTeNbHO, BCE e HeODXOAMM CNMB CE30HHOMO TPYboMpoBoAa. 3amMmep3aHue Boabl B TpyOO-
NPOBOAAX C/IeflyeT PacCMaTPUBATL Kak aBapUMHYIO CUTyaLMIo.

€. Mpn MoHTaxe TpybOMPOBOLOB HeobXoAMMO cobMofaTh MPaBWUIO COXPaHEHWsT MOCTOSHHOrO MPOXOAaA
1 B MarmcTpanbHbIX IMHUAX HE MPUMEHATb 3N1EMEHTbI, MMEIOLLME KOHCTPYKTUBHOE 3ay>KeHue.

€. MNpr MOHTaXe MarucTpanen Ans arpeccUBHbIX Cpef, Hy>KHO MPUMEHSATb U3AeNNs, He MMeloLLIe MeTannnye-

CKMX 3JTeMeHTOB.

00 63 MM
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5.3. MY®DTOBAS CBAPKA

Mpr MydTOBOW CBapKe coefMHeHMe ABYX TpYD NPOMCXOOMT NPpW MOMOLLM TPeTbel AeTann — UTKHra, a Co3-
JlaHne pe3bOOoBbIX N APYrMX CTbIKOBOYHbIX Y3/10B MPOUCXOAUT NPU MOMOLLM DUTUHIOB, MMEIOLLMX pacTpyb.
[ns MydhTOBOW CBAPKM NPUMEHSIIOT PYYHbIE UMW CTaLMOHAPHbIE annapaThl CO CreLmanbHbIMU Hacaakamum (Me-
TOA, CBapKM Oblfl ONMUCaH BbilLe).

Mpu mydTOBOM CBapke HeoOGXxoauMo cobnioaaTh crneayloL e NpaBuna:

€. Mpw HavaNbHOM NporpeBe BKIIOYaTb BCE MMetoLmecs 0bMoTku. TeMnepaTypa BbicTaBnseTcs 260° C, ¢ no-
npaBkoW Ha ce3oH. CBapOYHbIV annapaT AoMKeH ObiTb MOCTOAHHO BKIIOYEH B TeHeHWe BCEro Npouecca CBap-
Kn. HarpeB Ha4MHaeTCsl OOHOBPEMEHHO AN ABYX AeTanen, Bpems BblAepXKM 1 pa3Mepbl CBApPOHHOrO Nosicka
npuBefeHbl B Tabn. 7 (BpeMs Harpesa Aetanen B Tabnuue npueeaeHo Ans temnepatypsl 20° C, npu bonee HM3-
K1X TemnepaTtypax ero HeOOXOANMO YBEMNHUT ).

. MNpun HeforpeBe BO3HMKAET BO3MOXKHOCTb TOTO, YTO AeTanu He JOCTUIHYT TeMnepaTypbl BA3KOW NNacTUYHO-
ctu. Mpn 3TOoM coeamnHeHe ByET o4eHb HEHAAEXHBIM U AUDdY3Ma MaTeprana MOXET He MPOU30UTU.

€. Mpu neperpeBe BO3HNKAET BO3MOXKHOCTb MOTEPW YCTOMHMBOCTI (hOPMbI, aare3vs (IMNKocTb) MaTepurana oka-
KETCH Ype3mepHon. Tpyby HEBO3MOXHO OyAeT BBECTW B (OUTUHT, @ MPU YBENMHEHWUN YCUNUS Kpas TPYObl MOAOTHYT-
sl BHYTPb 1 COMHYTCS. CoeaMHEHME MOMYHMTCS C 3ay>KeHVEM AnamMeTpa. Bpems ocTbiBaHs HEOOXOAMMO Bbiaep-
aTb, 0COBEHHO A5 TPYD C TOHKMMM CTeHKaMW. [TOBOPOT M M3rMbHbIe AedhopMaLiMmn BO BPEMS OCTbIBaHWS Hedomny-
CTMbI. CoefivHEHME C HEMPaBUIbHOM COOCHOCTBIO UMW YITIOM B3aMMHOIO PacrnonoxXeHust TpyObl U pUTWHIE Nof-
NEXMT TONbKO OAHOMY CMOCODY UCMPaBNeHNs — HEMPaBUITbHO COEAMHEHHBIV (DUTUHT Bbipe3aeTcs. Hapgo ObiTh oco-
©eHHO BHUMaTESbHbIM MpY CBAPKE 3MIEMEHTOB, [/ KOTOPbIX BAXKHO MNO3ULMOHHOE NOMOXEHWE: YTONKM, TPOVHUIKM,
LWapoBble KpaHbl. [NocneaHe Ha[o BBApUTH Tak, HTOObI pydka Morna CBOB0AHO NepemMelLiaTbCs BO BCE MOMNOXKEHMS.

OPUEHTUPOBOYHbIE YCNTOBUA CBAPKUN NOJIUMPONWUIIEHA PP-R Tabnwuua 7
nameTp Tpy6bI, | LLnpnHa ceapoyHoro TexHonornyeckas naysa Bpems ocTbiBaHuS,
20 14 6 4 2
25 16 7 4 2
32 18 8 6 4
40 20 12 6 4
50 23 18 6 4
63 26 24 8 6
75 28 30 10 8
90 30 40 " 8
110 33 50 12 8

5.4. OCOBEHHOCTN CBAPK/ APMUPOBAHHOW ANIOMWUHWEM (PP-R-AL-PP-R) TPYBbl

Mepen cBapkow ¢ TpyObl PN25 yaanseTcs cnon donbrn. Jlyyilie BCero 310 fenatb
NPy MOMOLLM CMeLManbHOro 3a4UCTHOTO MHCTPYMeHTa (LwerBepa).

€ BHMMaHue! Hoxu Ha WerBepe O0MXKHbl ObiTb BbICTAB/EHbI TakK, YTOObI CHU-
MaTb POSIbry MOMHOCTbIO. HOXM yCTaHOBMEHbI B 3aBOACKMX YCIIOBUAX NPaBUb-
HO, OfIHaKO B MpPOoLIecce 3KCMyaTaLmm Ux yCTaHOBKA MOXET ObITb CAMOCTOSATENb-
HO OTKOPPEKTUPOBAHA KPeneXXHbIMW BUHTaMMU.

[rameTp nonunponuneHa nofobpaH Tak, YTo OH ONTUMasbHO COMPSAraeTcs C Ha-
rpeBaTesieM CBapO4YHOro annapata, obpasys NpaBubHbIN rpat. Mpn oTCyTCTBUM
rpaTa HaOeXHOCTb COeAIMHEHWS HE rapaHTUpPYeTCs.

CBapo4HbI annapat HarpeBaeTcs Ao 260° C. Korga BbIKMOYMTCA KOHTPOSbHbIN
WNHONKATOP, MOXHO Ha4yMHaTb MpoLecc cBapku. TpyObl HY>XHOW ONUHbI JOMX-
Hbl ObITb 0Ope3aHbl NepneHANKYNapPHO LeHTPY TpyObl. OTMepsaTb ryOuHy cBap-
KW CepyeT OT KOHLA TpyObl. PekoMeHayeTcs 3apaHee OTMETUTb MECTO CBAPKM.
CoenHsieMble MOBEPXHOCTW TPYD 1 (DUTUHIOB CHavana cnegyeT o4ncTUTb. Ecnm
HeoOxo4MMO, Noafiexallpe cBapke AeTanu Hafo NPoTepeTb YUCTOM TPSMKOW.
CnepnyeT CHATb HAPY>KHbIV CIIOM NONMAPONMAEHa U yAANUTb allOMUHNEBYIO PObIY CMeLManbHbIM 3a4MCTHBIM
NHCTPYMEHTOM (LLienBepom).

TpyObl Y DUTUHT [ONXKHBI ObITh HArPeThl OAHOBPEMEHHO 1 CPa3y Nocse Harpesa Tpyba AomkHa ObiTb BCTaB-
neHa B UTUHT Ha rybunHY CBapoYHOro nosicka (cm. Tabn. 8).

© 3anpeLaeTcs NOBOPayMBaTh CoefiMHeHHble AeTann. Mocne Kaxaoro UCNonb30BaHNS CBAPOYHbIN annapaTt
HY>XHO OYNCTUTb OT OCTaTKOB MOMMMPOMNMUIIEHA.
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Tpy6a, apmMrpoBaHHas CTEK/IOBOJIOKHOM, He TpebyeT 3a4yncTky nepes CBapKow, N NMPoLLecc CBapku
NPOU3BOAUTCS KaK AJ1sl MOJIHOCTbIO NonunponuneHoBon Tpy6bl (PP-R). (CM. panee n. 5.5)
Tpy6a ueHTpanbHO apMmupoBaHHas Tuna Master pipe® WeriBepoMm He 3auniaetcsa. CBapuBaeTcs cne-

uuanbHomn Hacagkon. (Cm. n. 5.2)

5.5. MOCNEQOBATEIbHOCTb OMEPALIA NMPU CBAPKE TPYB TEBO technics*

1. YCTaHOBUTb Ha TEPMOPErynsaTope CBapO4HOro annapata
Temnepatypy 260°C.

2. 3aKpenuTb CTpyOLMHY Ha pabodee MecTo.

3. YCTaHOBWTbL CBApOYHbIM annapaT Ha CTpyOLmHY 1 3aKpe-
MWTb HacaKW Ha annapar.

4. 3aKpenuTb annapat Ha CTpybLMHe.

5. BKo4nUTb CBApOYHBIA annapaT B 3MeKTpUYeckylo CeTb
M HaXkaTb KHOMKW BKIIOYEeHWs annapara.

6.0Tpe3aTb NOAMNPONUIIEHOBYIO TPYOY [0 HEODXOAMMOro
pa3mepa.

7. 3a41CTUTb aNIOMUHKEBbIN Croi € TpyObI (ecnn cBapuBaeT-
Csl apMUPOBaHHas nofmnponuieHosas Tpyoda).

8. 06e3XMpUTb 30HY CBAPKM Ha KOHLLE TPyObI.

9. O6e3XXMPUTb CBAPOYHbIN NMOACOK DUTUHTA.

10. M3mMepuTb ANMHY CBapMBaEMOW 30HbI Ha KOHLLE TPYObI.
11. OTMeTUTb ANNHY CBapMBAEMOM 30HbI Ha KOHLLE TPYObI.
12. TMpOKOHTPONMPOBATL FOTOBHOCTL annapata K CBapke
M OAHOBPEMEHHO MOAHeCTV TpyOy M (DUTUHF K Hacapkam
CBapO4HOro annapara.

13. O HOBpPEMEHHO HavaTb ABUXeHMe TPYObl 1 PUTUHIA Ha
HacagKy CBapo4HOro annapara. BbigepxaTb BpeMsa Harpe-
Ba TPYObl M GUTUHIA Ha HacaaKax.

14. OgHOBPEMEHHO CHSATb TPYDY M MUTUHI C HACaaokK W Bbl-
NOMHWTL CBapKy, BCTaBMB pPa3orpeTyto Tpydy B pa3orpeTsi
PUTKHT.

15. [pOKOHTPONMPOBAaTL Ka4eCTBO CBAPKM.

*O06y4atoLwmin ponmk no MoHTaxy PP-R Tpy6 TEBO technics MoXHO MocMOTpeTb Ha cante www.tebo.ru.
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a 6. MPOKNAAKA N MOHTAX TPYb

€. MoHTax Tpybonposoaos 13 PP-R nmMeeT cBom 0COBEHHOCTM, MO CPABHEHWIO C APYrMM BAaMM TPyO.

B TpybonpoBopaax 13 PP-R coequHeHe Ha CBapke NpakTUHeCK He CHUXKAET HaexXHOCTX TpybonpoBoaa, Konnye-
CTBO COELIMHUTENbHBIX 1 YCTaHOBOYHbIX 3/IEMEHTOB MPW COOMIOAEHNM BCEX NMPaBUI CBAPKM He MMeeT 3HadeHus. Ko-
3dhbULMEHTBI CONPOTUBNIEHNS (DUTUHIOB 13 MNACTMACCh HUXE, HYeM Y HyTyHHbIX, 3anopHas apMaTypa OTIMyaeTcs
BbICOKOW HaAEKHOCTBIO, YCUINS OT 3aTAXKN pe3bh OTCYTCTBYIOT.

€. HeT onacHbIx NPOLIECCOB 3MEeKTPOAYrOBOI CBAPKM, UCKIIIOHaeMbIX A5 AePEBAHHbBIX 3AaHNN.

€. Bonpoc TennoBoro paclumpeHisi BO MHOIOM PELLIAeTCs NPaBUITbHbIM UCMOb30BaHEM OMOp U BbIBOPOM KOH-
urypaumm Tpybonposofa. OfHMM 13 00X NPaBUI MOHTaXa SIBASETCS CTPEMITEHME CO3AaTb Kak MOXHO Oornee
MMOKYIO 3MACTUHHYIO CUCTEMY C MUHUMYMOM XXECTKUX KOPOTKUX Y3/10B, MMEIOLLIMX Maylo CocobHOCTL K aedop-
Maumu.

& MNpn pa3melteHmn Tpyb Ha CTeHax 1 NMOTONKaXx He PeKOMEHYeTCs MCMONb30BaTb HEMOABMXKHbIE Onopbl. Herop-
BUXKHbIE OMOPbI, KaK MpaBuo, MUKCUPYIOT TsxXenble TPYOHbIe Y3Mbl UK TaXenble dnemMeHTbl Tpybonposoaa, He
nmMeioLLe COBCTBEHHBIX KperneHuin (Hanpumep, dunbTpbl UK KpaHbl). s NOTONOYHbIX KPENIeHUA XOpOoLUM
peLUeHneM SBASAIOTCA NOABUXHbIE OMOPbI.

. Mpy MOHTaxe, TPAHCMOPTUPOBKE M CKITAAMPOBaHNN TPYD B YCIOBMSAX OTPMLATENbHBIX TEMNepaTyp Heobxo-
VMO NCKITIOHUTb YAapHbIe HArpy3kn 1 CHU3UTb OOMNYCTUMblE AedopMaumm.

€. MopsemHas npoknaaka TpybonpoBoAOB AOMYCKAETCs N0 COOOPaXKEHMAM Kak XMMUYECKOW, Tak 1 MexaHu-
4eCKOW MPOYHOCTU. BO3OENCTBME FpyHTa U MPYHTOBbIX BOJ, HE MPUBOAMUT K CHUXEHMIO CpoKa Clykbbl Tpy6o-
npoBofa. Heobxoammo Gepeyb NNacTUKOBYIO TPyDY OT MeXaHUYeCKMX MOBPEXAEHUA NpU YKIaAKe B rPyHT
1 B NpoLecce 3KCnyaTaumu.

6.1. MPOKNIAZIKA TPYB AN NOAAYN XONOAHOM BOAbI

€. Ecm TemnepaTypa aKkcryaTaLmm He OTIMHaEeTCs OT TemnepaTypbl yCTaHoBKM Oornee YeM Ha 20°C, H1KaKWX [o-
NOHUTENBHBIX MEPOMPUATUI, MO CPAaBHEHWIO C MPOKMAAKON TPYOD M3 APYrvX BUOAOB MaTeEPMANoB, OCYLLECTBNATL
He HY>HO. TeM He MeHee, PeKOMEHLYETCS UCMONb30BaTb NOABVXHbIE MIACTVKOBbIE OMnopbl ¢ MHTepBanomM 20-30
LNaMeTPOB TpyObl.

6.2. NPOKJIAAKA TPYB 419 NOAAYU FOPSYEN BOAbI

© Mpoknagka Mo CTeHe WM B OTKPbITbIX LLIAXTaX OCYLLECTBMASTCA C MCMOSb30BaHNEM CUMbMOHHBIX CTasbHbIX
KOMIMEeHCATOPOB, NeTneobpasHbIx Unu M-00pa3HbIX MOAMMPONMIEHOBLIX KOMMEHCATOPOB, B COOTBETCTBMM C paHee
N3MOXEHHbIMU TPeDOBaHVISIMMU.

€ BoKpyr KOMEH 1 TPOMHMKOB Ha BEPTUKASIbHO U FOPU30HTalIbHO PACTONOXEHHbIX TPpyDax, YCTaHOBIEHHbIX «B CTe-
He» Mo, LUTYKaTypKOW, cJiedyeT OCTaBMsATb NMPOCTPAHCTBO 3—4 cM. [Mockonbky ABVXKeHME TpyObl MPONCXOOUT B OCe-
BOM HanpaBneHun, HeobXxoaMmMo obecrnednTb cBOBOAHOE NPOCTPAHCTBO A0 ONMXKanLLIEro NpensTCTBUS AN CUCTEM
ropsyero BogocHabxeHWst He MeHee 7 MM Ha KaXkZbIi METP AJIMHbI MPAMOSIMHENHOO y4acTKa.

2 Mpw pasmelleHnn Tpyd B WTPobe HeObXoANMO 0becrneynTb 3a30p B CTeHe He MeHee 70% OT avameTpa Tpyob
Ha AaHHOM y4acTke. 3a30p J0SKeH ObiTb CUMMETPUYHBIM N0 06e CTOPOHbI OT TPYObI. 3TO BO3MOXHO cAenaTh He-
CKONbKMMM CNOCODaMmM — HanpuMmep, NPOKIIaAKa B CreLmanbHon Tpyo4aTom M3onaLmmn (MoXeT ObiTb peKoMeHA0-
BaHa [ns AnameTpa 25 MM B C1UCTEME ropsider Bofdbl, TOMLLMHA M30MAUMM — 9 MM).

PekoMeHOyeTCs co3aaHue UEHTPUPYIOLLMX OMop 13 CTPOUTENBbHOW MEHbI UM LIEMEHTHOIO pacTBopa, NOAAepXKMBa-
toLmx Tpyby B WTpobe. CaMa WTpoba B nociefHeM Clydae He 3aIMBaeTCs, a 3aKPbIBAETCA HAKMNaAHOW NNacTUHOW.
[lonyckaeTcst 3aMOHONMYMBaHKWe, MPOKaAKa B CTeHe UV B KaHane 13 rodpurposaHHom MNBX TpyOsbi.

B cryqae ecnim Ha KOMMNEHCMPYEMOM Y4acTKe MMEIOTCst DOKOBbIE OTBOAbI, Ha PaCcCTOSAHMM He MeHee 1 M OT coefiMHe-
HUS OoMmKeH ObITb 0becrnedeH 3a30p B HaNPaBeHW NPEeAnonaraeMoro yanHeHns Tpyobl, PaBHbIA STOMY Yann-
HeHMIo.

6.3. MPABUJIA, KOTOPBIE CNIEAYET COBJIIOAATb NMPU NPOKNAAKE APMUPOBAHHOW TPYEbI

€. ApmuypoBaHHas TpyOa MMeeT yasvHeHne B 5 pa3 MeHblUe, YeM HeapM1poBaHHas. Mo3ToMy HeOOXOAMMOCTb
B TEMMepaTypHbIX KOMMEHCATOPax 3Ha4YMTeNbHO MeHblue. Ho ans cuctem TpybonpoBoAoB ¢ 60nbWMMN AMHAMM
peKoMeHyeTcs NPOoKI1aAKa apMUPOBaHHOW TpyObl B LUITPOOY B cnelmansHoM dyTispe B CUCTEMAX LEHTPaNbHO-
ro otonneHns (BbICOKO- 1 CpeaHeTeMnepaTypHoOe OToreHre). B crctemax HM3KoTeMnepaTypHOro oTomneHus (Te-
NAbI NoM) NPOKNaaKa Npomn3BoanTCs 6e3 dyTnspa.
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6.4. YCTAHOBKA TPYB B LLUAXTAX

Mpy opraH13aLLmM BBOLOB Ha 3TaxX OT CTOAKA, HAXOAALLErOCs B LUAXTE, Hy>HO:

€. B0 3ah1KCMPOBATh YHACTOK CTOSIKA, HA KOTOPOM AENaeTcs BBOL, ABYMs HEMOABMXKHbLIMI ONOpaMiu. YHacTok
MeX[ly ornopamu LOMKeH ObiTb He Oonee 3 M B AMHY;

€. b0 faTb BO3MOXHOCTL BBOAY CBOOOAHO NMPOMTL Ha 3Tax Yepe3 paclUMpeHHoe OTBEPCTUE;

€. n1bo co3faThb CneumanbHoe KOMMEeHCaUMOoHHOe KoneHo, TpaHChopMupyioLLee 13rbHble AedopMaunm B ae-
hopMaLmn KpyHeHWsi, KOTOPbIE MOXKHO «OTbIMPaTh» MPW AOCTAaTOYHO OOMbLLIOW AfIMHE y4acTKa BBOAa;

€. B0 YCTaHOBUTb B NEPEKPLITUN CUNbMOHHBIN CTaNIbHOM KOMMEHCaTop.

6.5. KOMMEHCALNA TEMMEPATYPHOIO PACLLUMPEHNA TPYB PP-R.

PACYETHAS CXEMA Ir-O6PA3HOIO KOMMNEHCATOPA:

I — o6Gpa3HbI KOMNeHcaTop
HO — HenoaBMxHas onopa;

CO — ckonb3ALLag onopa;

L npyX. y4. — ANVHa NPY>XUHALLEro
y4acTka OT OCu TpyObl 10 Kpas
HEeMOABMXHOW OMOpPbI, MM;

AL — yBenuyeHue onnHbl

rOPU3OHTASIbHOMO y4acTKa T Leo
TpyOonpoBofa Npu Harpese, MM; !

L HO — paccToaHVe Mexay Kpasamu

HEeMOABMXHbIX OMOp, MM; Lnpysx.yu.
L co — paccrosHue Mexay Kpaem
HEeMOABMXHOW U LLEHTPOM CKOMb3ALLEeN Lo —
onopbl, @ Takxe Mexay LieHTpamm

CKOMb3ALLMX OMOP, MM.

B Lensx ycTpaHeHMs pa3HOUTEHWUI NpeaiaraeTcs NPOM3BOANTL OTCHET NPYXMHSALLEN ANWHbI OT OCK FOPU30H-
TalbHOro y4acTka Tpybonposoaa:

L npyx. yu.=k x VD x AL, rae:

L npyX. y4. — ANMHA NPY>XUHALLEro y4acTka, MM;

k — KoHCTaHTa, xapakTepu3yioLas ynpyrue CBOMCTBa Tpyobl = 25;

D — Hapy>XHbIn AnameTp TpyObl, MM;

AL — yBenuyeHve annHbl y4acTka TpybonpoBoda nNpy Harpese, MM.

PacyeT [-00pa3HOro KOMMeHcaTopa BbINOMHAETCA B CieAytoLLe NOCNefoBaTelbHOCTIA: CHavYana onpeaensaeTcs

BENMYMHA TEMOBOIO YANMHEHWS PACHETHOIO YHaCTKa, 3aTeM BbIYMNCIISETCS HeODXoAMMas ANvHa NeprieHanKy -
NIAPHOrO K HEMY MPY>XXMHALLEro y4acTka.

M — obpa3HbIi KOMNeHcaTop

T

any)K.yLl.

I—CO1 I—CO

I—CO I—C02

PACHETHAS CXEMA M N U-OBPA3HOIO0 KOMIMEHCATOPA:

HO — HenopgwxHas onopa,;

CO — ckonb3ALLas onopa;

L npyX. y4. — AJIMHA NPY>XMHALLEro y4acTka oT oCk TpyObl A0 Kpas HeMoABUXKHOW ONopbl, MM;

b — wnprHa koMneHcaTopa (BCTaBKa), paccTosHMe MEXy OCAMM KONEH, MM;

AL1, AL2 — yBenunyeHune AJIVH ropM30oHTanbHbIX YHaCTKOB TPYOOMNPOBOLOB NpUY Harpese, MM;

L HO — paccTosfHMe Mexay KpasMu HEMOABMKHbIX ONOpP, MM;

L co — paccTosiHMe Mexy LLEHTPOM CKOJIb3SILLEN ONOpbl M OCbIO KONEHa TPYObl, MM;

L co1, L co2 — paccToaHme Mexay KpaeM HeNMoABU>KHOW OMOpbl 1 KPaeM CKOMb3ALLEN ONOPbI, MM.

Mpwn peLlleHn TENNOBOW KOMMEHCALMN yqacTka TpyOonpoBoda C UCMosb3oBaHWeM TpybHoro M-o00pa3Horo
KOMTMeHCcaTopa MOXHO NMPUMEHUTb [Ba NMPUeMa ero pacrosioXeHns Mexay HEMOABMXKHbIMU ONopaMu:

€. cpenvHHOE (TOYHO NocepefHe) pa3MelleHne Mexay onopamMu, Mpu KOTOPOM ASIVHbI 00e1X PacnonoXeH-
HbIX B 0De CTOPOHbI OT Hero BeTBeW TpyDONPOBOLOB PaBHbI, T.€. MOMYYAETC KOHCTPYKLMS PaBHOMIEYEBOrO
KOMMeHcaTopa;

€. CMellleHHoe pa3MelleHne, BO3HMUKAIoLLEee NPy NPOEKTHbIX PELLeHUsX, Koraa AfnHbl BeTBel TpybonpoBo-
[LOB B CUJTY KOHCTPYKTUBHBIX 0CODEHHOCTEN 0OBEKTa 1 TPACCUPOBKM TPYOONPOBOLAA OKa3bIBAOTCSA Pa3fNYHbI-
MW, T.€. MOJTyHaeTCsH KOHCTPYKLMS Pa3HOMIEYEBOro KOMMEHCATOPa.

B nepBoM cnyyae pacyeTa BefiM4MHa AL paBHa ans obenx BeTBel Tpybonposoma 1 obliee yanMHeHNe paB-
HseTca

AL o6w.=2 AL

Bo BTOpOoM ciiyvae BefnynHa AL pacimTbiBaeTCa HE3aBUCMMO AN KaXXO4oW BETBU U YAUHEHWE COCTaBNAET
CYMMY BbIYUCTTUTENBHbBIX YONHEHWI:

AL o6w,.= AL neB. + AL npas., rae:

AL neB.= AL co1+ AL co

AL npaB.= AL co2 + AL co

LnprHa komneHcaTtopa b (BcTaBka), HE3aBUCMMO OT ANINHbI €ro BETBeW, Ha3Ha4aeTCsi KOHCTPYKTUBHO 1 CO-
CTaBNseT BeNMYMHY, paBHyto 11-13D Hap. BcTaBka Bcerga Kpenutca nocepeamHe XoMyToM (Kectkoe Kpenne-
HUe).

Tennosoe yanuHeHMe AL 0BLLL. pacyeTHbIX yHacTKoB TPYOONPOBOAOB MOC HEKOTOPbIV FapaHTUPOBAHHLIN 3a-
30p Mexay CONM3MBLUMMUCA BEPXHUMM AeTansaMu KoMneHcatopa (nprmMepHo 150 MM) He [OSXKHbI NpeBbl-
LWaTb LUMPUHY KOMMNEHCaTopa. B NpoTMBHOM Cnydae cnefyeT yMeHbLUNTb PAacCTOAHME MeXAy HENOABVXKHbIMMN
OMNOpPaMm PacHeTHbIX yHaCTKOB.

PacyeT 1-00pa3HOro KOMMeHcaTopa BeAETCH aHaNorm4yHo pacyety -obpazHoro.

Ecnv KOHCTPYKTUBHbIE pa3mepbl TPYOHbIX - 1 M-06pa3HbiX KOMMNEHCAaTOPOB NMPUHMMAIOTCS MO PacyeTy, TO
O-00pa3Hble KOMMeHCaTopbl AN PA3MYHbIX AMAMETPOB MN1acTMACCOBbIX TPYO BbINMyCKalOTCA ¢ PUKCMPOBAH-
HbIMU 3HAYEHUSMU UX FEOMETPUHECKUX PAa3MEPOB.

0O-06pa3HbI KOMMeHcaTop

b>20 DHap. KomneHcupyouas cnoco6HocTb
0-o6pa3HOro KomneHcaropa ans Tpy6
— pa3Horo guamertpa
HO RwametpTpybel 55 55 35 4
(Mm)
KomneHcupytouwas

80 70 55 45
CrMoCco6HOCTb (MM)

HO — HenopgwxHaa onopa;

CO — ckonb3ALLag onopa;

D Hap. — Hapy>XHbI AnameTp TpyObl, MM;

b — paccTosiHMe Mexay cTeHKaMu KOMMNeHCaTopa No BHYTPEHHEMY ANAMETPY, MM;
L HO — paccToaHVe Mexay KpasMu HEMOOBWXKHbBIX ONOp, MM.
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CUNbl, JENCTBYIOLLIME HA OMNOPbI

BcreacTsme TENNOBOro pacluMpeHmns ydacTka TpyObl, HaXoA4ALWerocs Mexay ABYMS HeMOABMXKXHbIMU ONopPaMu,
Ha KaXaylo 13 HUX OeNCTBYeT Harpyska.

BenmymMHbI pacHeTHbIX HAarpy3oK Mpu pasnYHbIX TemMnepaTtypax MoHTaxa (McxogHas Temnepatypa) npusee-
Hbl B Tabn. 8.

Tabnuua 8
MoHTaxHas Temnepatypa +20°C

Paboyas Temnepatypa

[vameTtp TpyObl, MM +40°C +60°C +80°C

186,2 (19,5) 3723 558,5 (57)
25 288,1(31) 576,2 864,4 (93)
32 473,8 (48) 947,5 (98,0) 1421,3 (150)
40 735,9 (75) 1471,9 (150) 2207,8 (240)
50 1125,3 (120) 2250,6 (229,5) 3375,9 (350)
63 1818,4 (190) 3636,8 5455,2 (560)
75 2619,5 (270) 5239,1 7858,2 (802)
90 3710,9 (378) 7421,8 11132,7 (1200)
110 5560 (567) 11119,1 (1200) 16678,6 (1700)

MoHTaxHas Temnepatypa 0°C

Pabouas TemnepaTtypa

LvameTtp TpyObl, MM +40°C +60°C +80°C

16 237 (25) 355,3(36) 473,8
20 372,3 (39) 558,5(57) 7447
25 576,2(60) 864,4(93) 152,5
32 947,5(98,0) 1421,3(150) 1895,0
40 1471,9(150) 2207,8(240) 2943,8
50 2250,6(229,5) 3375,9(350) 4501,1
63 3636,8 (375) 5455,2(560) 7273,6
75 5239,1 7858,2 (802) 10478,2
90 7421,8 11132,7(1200) 14843,6
110 11119,1(1200) 16678,6(1700) 22238,2

6.6. 3ALLINTA TPYBOMNPOBOOB C XOJIOAHOW BOAON

HopmaTrBHbIe NapaMeTpbl TEMIONPOBOAHOCTU U TenonoTepb Ans TpyOonpoBOLOB XONOLHOW BOAb! yKa3a-
Hbl B DIN 1988, YacTb 2 (3aLimTa OT MOPO3a W BbICOKMX TeMnepaTyp). B npuBeneHHON Huke Tabn. 9 ykasaHsi
MUHUManbHble 3HaYeHNA TOSILWMHbBI TENIOMU30NALMM C KO3 duLmeHToM TennonposogHoctn =0,040 BT/m °C.

YcnoBusi Npoknagku Tpy6 pnsi XxonoaHowm BoAbl TonwwuHa Tennonsonsauum, Mm

HeoTannveaemble nomelLeHus, yCTaHOBKa BHe 30aHUM 1NV B NoABanax B 3aBucnmocTy o1 yCJ'IOBVIl7I OoxXJlaxaeHnsa (pacqu no nporpaMMe)

Tabnuua 9

B kaHanax psgom ¢ Tpybamm ropsHero BogoCHabXeHMs U OToMNeHus 13

Tpy6ebl, ycTaHOBNEHHbIe B KaHanax Mog, CTAXKom 4

6.7. NOAroTOBKA CO6PAHHOI'O TPYBOIMPOBOAA K 3KCIJTYATALN. OYNCTKA NMOCIIE MOHTAXA

Mocne MoHTaxa TpybonpoBoda HeEOOXOAMMO MPOMbITh €r0 OT BO3MOXHbIX HaCTULL CTRYXKKM 1 OT MPOM3BOL -
CTBeHHOWM (MNW CKNAACKORN) NbiNu BHYTPW Tpybonposoaa. XenaTenbHo AenaTh 3TO NPU OTKPbITIX LLAPOBbIX
1 CNYCKHbIX KpaHax. COpoc MPOMbIBHOV BOAbI MPONCXOAMT B KaHanM3aLumio. HopMaTtBbl MPOMbIBKM NpuBeae-
Hbl B DIN 1988, «BopocHabxeHwve n kaHanmnsauma» CHiull 02.08.01-89.

OumncTka cmctembl Tpyb onmcaHa B cnelpanbHOM pasaene HopM. O4MCTKa NPOV3BOAMTCS NMyTeM NoaaYm B Tpy-
Obl cMecK BoAbl M BO3[yxa Nof, AaBEHNEM.
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Bce ycTaHOBKM Afsl NMTbeBOW BOAbI AOMXHbI ObITb TLLATENbHO ounLeHbl. TpyGbl OyayT roToBbl K UC-
Nonb30BaHMIO NPU BbIMONIHEHUU CNleAYIOLUUX YCIOBUIA:

€ rapaHTMpoBaHHas 6€30MacHOCTb NUTLEBOW BOAbI;

€. oTCyTCTBME AedeKToB Tpyo;

€. npoBepka apmaTypbl nepes NCNosib30BaHMEM; He [IOMYCKAETCS HUKAKUX AeheKToB;

€. npoBepka TPy ANS rapaHTUM YNCTOTbI UX BHYTPEHHMX NMOBEPXHOCTEN.

Ona oGecneuyeHus BbilleyKa3aHHbIX Tpe6oBaHUN HeOOXOAMMO MPOBECTU OAHY U3 ABYX Mpoueayp
OUUCTKU:

€ npoyncTKa Boaown;

€. NPOMbIBKA CMeCbhi0 BOAbI 1 BO3yXa.

Mpu BbIOOPE METOAA O4UCTKM ClleflyeT pyKOBOLCTBOBATbCSA TPebOOBaHWAMM U3rOTOBUTENS M NMOKyNaTens, a Tak-
Xe pekoMeHAaUMsMN yCTaHoBLLMKA. NS yCTaHOBOK MTbEBOW BOAbI AOCTATOYHO MPOMbIBKM, COOTBETCTBYIO-
wewn DIN 1988.

Mpy MOHTaXxe MHXXeHepHbIX cnctem 13 Tpyd TEBO technics He ncnonb3yeTtcs Knew, XnaKocTb 1 T.0. No3ToMy
CUCTEMA OCTAeTCA YMCTOM B X048 MOHTaXa.

6.8. UCINbITAHVE COBPAHHOIO TPYBOMNPOBOJA

Ecnn TpybonpoBo cobpaH B cucTeMe OTOMNeHUs, ero NCMbITaH1e MPOXOANT B COOTBETCTBMM co CHMIM 3.05.01-
85 (2000) «BHYTpeHHMe CaHUTAaPHO-TEXHUYECKME CUCTEMBIY M. 4.6.

McnbiTaHne BOASHBIX CUCTEM OTOMMEHMS U TEMNOCHAOXEHWSA LOMXKHO NMPOU3BOANTLCS MPW OTKITIOHEHHBIX KOT-
nax 1 paclMpUTeNbHbIX COCyAax rMAPOCTaTUHECKMM METOLOM AaBJeHeM, paBHbIM 1,5 paboyero faBneHus,
Ho He MeHee 0,2 MMa (2 Krc/KB.CM) B CAMOW HUXHew Touke cuctemsl (cM. Tabn. 10).

Pabouee paBneHue, 6ap 6 10
UcnbiTaTenbHoe pgaBneHue, 6ap 9 15
TemnepaTtypa ncnbitaHns 20°C

NcnbiTaHe cncTemMbl OTOMMEHNSA NMPY OTPULATENBbHbLIX TeMnepaTypax NPOBOAUTCA B COOTBETCTBUM cO CHMT
3.05.01-85(2000), n. 4.8. Bce TpybonpoBoabl A/ MUTLEBON BOfbI NMOASIEXAT KOHTPOMbHLIM UCMbITAHWAM
B cootBeTCTBMN cO CHIIT 3.05.01-85 n. 4.4.

Mepen UCMNbITaHMEM BCe OTKPbITbIE KOHLbI TPYD A0MKHbI ObiTh 3arnyLleHb!.

Tabnuua 10

MpumeyaHme:

CmecnTenu, ncnosb3yemble B ObITOBbIX CUCTEMAX, W APYrve 3neMeHTbl (Hanpumep, rmbkmne NogBoaKM) Mo-
ryT ObITb He paccyMTaHbl Ha AAHHOE [aBNEHUE, 1N UX CNELYeT NPUCOEANHATL TOMBKO NOCE UCMbITaHWs cUCTe-
Mbl TEBO technics.

CrcteMa 3anofiIHAETCH BOLOM, HA4YMHAA C HUXKHEN TOYKU. B BepxXHen To4Ke OpraHm3yeTcs BO34yXOCMyCKHOW
KfanaH 1y 0CTaBNAETCA OTKPbITbIV KOHeL,, KOTOPbIV 3aryLLIaeTcsa noc1e 3anonHeHns CUCTEMbI.
KOHTPONbHbBIM HACOC MOAKIIOHAETCA K HUXKHEN TOYKE CUCTEMbI. Tlocne 3anMBKM BOAbl B CUCTEMY HACcOC Ha-
YMHaEeT HarHeTaTb AaBneHue. NpoBepka AaBNeHUA MPOXOAUT B TPW CTagMM: NePBUYHbIN TECT, OCHOBHOW TecCT
N OKOHYaTeNbHbIN TecT.

MepBUYHBIV TECT NPOBOAMTCS NPW AaBneHnn, Ha 50% OonbluieM, 4eM HOMUHanNbHoe. [aBneHne NnogHUMAaeTCs
OT HOMMHanNa Heckonbko pa3 Yepe3 10 MUHYT C BbIAEPXKKOW B TedeHme 30 MUH.

Bo Bpems UCMbITaHNI He [OMYCKAETCs NafieHWe faBneHus Ha BennymHy bonee Yem 0,6 Oap 1 yTeuka BOAbI.
0 OKOHYaHMM NEPBUYHOMO TeCTa cefyeT HauMHaTb OCHOBHOW TecT. OCHOBHOW TeCT NPOBOAMUTCA B TedeHue 2
4aCoB NPW AaBNEHNW, KOTOPOE OTIIMYAETCS OT AABNEHNS NEPBUYHOMO TeCTa He bonee YeM Ha 0,2 Dap.
OKOHYaTeNbHbIN TeCT COCTOUT B cneaytollemM — ans Tpy6 PN10 (PN20) npoBoanTtcsa CTyneH4aToe nosbllle-
HVe gaBneHns ot 100 10 atm (20 aTM), C BPEMEHHbLIM MHTEPBANOM 5 MUHYT (BblaepKKa Mo KaxAom cTyne-
HU —5 MWUHYT) C UHTEPBANOM M3MEHEHNs AaBneHus 1-2 atm.

Bo Bpems TeCTOB He [OMXHO ObiTh Teun. [JaTtunk gasneHus (MaHOMeTp) AOMXKeH ObiTb YCTaHOBMEH B CaMOW
HUXKHEN ToYKe CUCTeMbl (TaM, Fae CKIaAblBaloTCs MMAPOCTaTMHeckoe 1 AMHAMNYeCKoe AaBNeHS ).

PE3YJIbTATbl KOHTPOJIbHOIO UCIbITAHUA

CDI/IKCl/IpleTCFI B MPOTOKOJ1€ C YKa3aHMeEM ANA Ka>XX0ro 1eCta BpeMeHHbIX MHTEPBAJIOB, NCMbITaTeNlbHbIX OaBle-
HWW B Havane MHTEPBala 1 B KOHLE. |_|pOTOKOJ'I noanncbiBaeTCAd 3anHTEpPECOBaHHBIMW CTOPOHAaMW.
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e 7. YCNOBUNA TPAHCNOPTUPOBKU N XPAHEHUSA

CornacHo TOCT P 52134-2003 «TpyObl HamopHble 13 TEPMOMIACcTOB U CoeduHUTENIbHbIE AeTanu K HUM O
CncTeM BOAOCHAOXeHNs 1 otonneHus. ObLime TexHnYeckne ycnoBus». MyHKT 9.: «YCnoBus XxpaHeHus Tpyo
1 puntnHros — no FOCT 15150 B ycnosuax 5 (OX4). JonyckaeTcs xpaHeHne Tpyb B ycnosuax 8 (OX3) He 6o-
nee 6 mec.».

TakuM 0Dpa3oMm, AmanasoH Temnepatyp xpaHeHus PP-R coctaBnseT ot +50 go —50°C. CM. HUXe B rpade
«OcHoBHOe» 5 1 8.

Heobxoommo yunteiBath TpeboBaHme n.9.2 TOCT P 52134-2003: «XpaHeHMe O0MKHO OCYLLecTBAATLCS Oe3 Me-
XaHUYECKMX Harpy3o0K».

YCNnoBus XPAHEHUSA U3AENNNA FOCT 15150.

0O60o3HayeHe yCoBUil XpaHeHUsl U3penun Knumatuueckue caktopbl

Temnepartypa
BcnomorarenbHoe P ):p
Bo3ayxa, C

OTHOCUTENbHASA
Bepx- BNIAXHOCTb BO3-
Hu>xHee ConHey-
OcHoB-  bykBeH- Hee Zyxa no 1abn. 6
YcnoBusi xpaHeHus Hoe Hoe TekcTtoBoe 3Have- 3|:_|amqee 171 KNUMaTHYe- ;%iﬂae
Hue ckoro ucnosnHe- VY
HWMA BUAA
HaBecbl nnn nomelleHus, rae Ko-
nebaHvs TeMNepaTypbl U BNaXHO-
CTV BO3yXa HecymegTBeHHo oTNnn- Hagech! B MaKpo-
YaloTca oT KonebaHu Ha OTKPbITOM
BO3ayXxe (Hanpl/lmep nanatku, Mme- Knl{lMaTquCKMX
! ! 5 OX4 parioHax C yme- +50 -50 Y2 H
Tannn4eckne XpaHmnnuiia be3 Te-
PEeHHbLIM N XONOA-
I'IJ'IOI/I3OJ'I$ILLVII/I), PacnonoXeHHble
- HbIM KNMMaTOM
B MaKpOK/IMMaTn4eCKnX panoHax
C yMepeHHbIM 1 XONOAHbIM KJMMMa-
TOM B aTMoCcepe NioObix TUMOB
OTKpbITbIE MI10-
OTKprTbIe nnowanky B MakpOoKIin- WaAKn B Makpo-
MaTn4eCkKnX panoHax C yMepeHHbIM ) 0X3 KJ'II/JMBTVI‘-IQCKI/IX 450 .50 V1 +
N XONOAHbIM KITMMaTOM B aTMOC- ParoHax C yme-
depe MobdbIX TUMOB PEeHHbIM 1 XOJNOA -

HbIM KITMMaToOM

e 8. TMAPABJIMYECKUIA PACYET HEOBXOAMMOIO
ANAMETPA TPYb

B ctaHmapTe DIN 1988 fatoTcsi OCHOBHblE yKa3aHua Ans nonbopa AnamMeTpoB Tpyd 1 TpeboBaHMs K MPOX0oL -
HOMy cedeHuio Tpyb. PacyeT HeobxodmmMoro anameTtpa TpyO CBsizaH C NoTepsMU AaBneHns B TpybonpoBoae.
B cBOlO o4epedb, NOTepW AaBeHUs CBA3aHbl C AMAaMeTpOM Tpybbl, ANMHOM, Ko3hdULMeHTOM TpeHus, 0bb-
eMHbIM pacxofioM Bofbl. OObeMHbIN pacxof, BoAbl U pa3Mepbl cedeHus TpyObl HEMOCPEACTBEHHO CBA3aHbI CO
CKOPOCTbIO MNOTOKaA.

[Ins pacyeTa CKOpPOCTW MOTOKa OCHOBOW ABNAETCA KO3I(DPULMEHT NOToKa. [apameTpbl MOTOKa BbIYUCNSIOTCS
B cooteTcTBMM € DIN 1988 T3.

[ns yMeHbLIEeHWS WyMa NPy OBVXXEHUN U NS CO34aHMA NOTOKa C HAUMEHbLUVMU KaBUTALMOHHBIMI CBOW-
CTBaMW CKOPOCTb ABWXEHWS BOAbI HEOOXOAMMO OrpaHnymnBaTth. He cnepyet npu Tpebyembix 6ObLIMX Pacxo-
[lax MPYMEHATL Masble AMaMeTpbl TpyO.

8.1. T’MAPABJIMYECKUNIA PACYET CUCTEMbI OTOMJIEHNA U BOAOCHABXEHUS

MapameTpbl TPyOONPOBOLHOW CUCTEMBI A4J1S MOAAYM MUTHEBOW BOAbI B 34aHMU MOTYT ObiTh OnpeaeneHsl pac-
yeToM. ObHoBneHHas Bepcma DIN 1988 npennaraeT Kak YNPOLLEHHbIN, Tak U NOAPOOHbIN CNocobbl Bbl4MCTIe-
HUN.

YNpOLLeHHbIA pacyeT NOAXOANT AN Pa3NnNyHbIX TPyOONPOBOAHbLIX CUCTEM. YNPOLLEHHbBIN pacyeT npuBedeH
Takxe B C[140-101-96, pa3g. 2.3-2.5.

3HAYEHME BHYTPEHHEIO ANAMETPA (D ) B 3BABUCMMOCTW OT BHELLUHEFO ANAMETPA (D) PP-R TPYB. Tabnwuua 11

A
IRE N N T T R 3 B I

Tpy6a PN10 16,2 20,4 26 32,6 40,8 51,4 61,2 73,6 90 102,2
Tpy6a PN20 13,2 16,6 21,2 26,6 33,2 42 50 60 73,2 83,2

B noapobHom crnocobe BbIMMCIEHNA pacHeT yunTbiBaeT BCe DUTUHIM 1 TpyObl, MMeloLmecs B cucteme. SToT
cnocob Hanbonee NpUBMXKEH K peasibHbIM Pabo4nM ycnoBusM. Mpu pacyeTe HEOOXOAMMO NOMHUTL, 4TO TPY-
Obl PP-R 0003Ha4aloTcs Mo BHeLLHeMy anameTpy, Tabn. 11.

[lns Bbl4UCNEHWs pa3mMepoB TPy HeODXOAMMBI ClieflytoLLMe AaHHble:

© Tpenensl KoppeKUMK KnanaHa peflyKTopa BbICOKOro AaBNEHNs MPU MNOBbILIEHUM UM CHUKEHWI [aBEHUS.
€. leopesnyeckas pa3HOCTb YPOBHEN.

€. MNMoTepn HaBneHNs Ha Pa3fMYHbIX KOMMOHEHTax 0bopyaoBaHus (HanpumMep, hunbTpax).

€. MuHMManbHoe AonycTMMoe AaBfieHve Ans BKYEHHbIX B BOAONPOBOA NprbopoB (Hanprmep, BofoHa-
rpeeatenem).

€ MNoTepn oaBneHns B Tpybonposoge (13-3a TpeHus, TypbyNneHTHOCTU U T. A.).

€ MoTepw AaBneHUs Ha Pa3BETBIIEHMAX, MOBOPOTAX, Nepexoaax Tpybonposoaa, Ha TpybonpoBoaHOM apMmaType
(1abn. 15). B Tabn. 12 npnBeneHbl AaHHble Mo KO3PULMeHTy noTepu fasneHns R (MGap /M) 1 ckopocTu NoTo-
Ka V B 3aBMCMMOCTI OT 0ObemHoro pacxofa V' (11/c) v BHyTpeHHero AnameTpa Tpyobl d Ans nonmMnponmnneHo-
BbIx TPy0 PN10 npu TemMnepatype Bofbl +20°C .

B Tabn. 13 npuBendeHbl Te Xe OaHHble Ans nonaunponuneHosbix Tpyd PN20 1 PN25 npu Temnepatype Bogbl
+20°C. [Jlanee npvBefeHbl HOMOrpaMMbl 419 ONpPeaeneHns rmapaBanNyecknx noTepb B eAMHULAX 3MepeHns
J1/CV MM B. CT./M.

Ona Tpy6 npuHAT Ko3ddunumeHT wepoxosatocty P=0,007MM.
TemnepaTypa nepefasaemol cpedbl (Boga) +20°C.
MnoTHocTb cpeapl 998 kr/m?

KvHemaTnyeckas Bsa3koctb cpefbl 1,02x10¢ m? /¢ (+20°)

KoadhbmupmeHT notepn faBneHns R paBeH notepe Hanopa B MUMOapax Ha Kaxabii MeTp AJIMHbI TPYOONpoBoAa.
3ABNCUMOCTb ®AKTOPA TPEHUSA TPYBbI R 1 CKOPOCTU MOTOKA V OT OBbEMHOIO PACXOJA V’

TPYBbI TEBO technics PN10

LLIepoxoBatocTtb: 0,0070 Mm
Temnepatypa: 20°C

MnotHocTb: 998,00 kr/m?
KnHemaTtnyeckasn Baskoctb: 1,02 x 106 m?/c
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Tabnuua 12 Tabnuua 12 (npomonxexue)
L V=obmewuipacon (O R=rpmsan maonenn nGap v=cropoeto W) L VeoSewshpooaOR-wpuemmerens (G a0 e

V'-06beMHblil pac- BHyTpeHHuWI gnameTtp, Mm V1 —o06bemHbiii pac- BHyTpeHHWUI AnameTp, MM
xon, n/c xop, n/c
0,01 0,06 0,02 0,00 0,00 0,00 0,00 0,00 0,00 0,00 R 100,01 32,43 10,01 3,36 1,15 0,38 0,17 0,07 0,03
’ v 0,05 0,03 0,01 0,01 0,00 0,00 0,00 0,00 0,00 Hey v 4,37 2,75 1,7 1,08 0,69 0,43 0,31 0,21 0,14
a5 0,12 0,05 0,02 0,01 0,00 0,00 0,00 0,00 0,00 100 150,84 48,49 14,96 5,01 1,7 0,56 0,24 0,1 0,04
0,10 0,06 0,04 0,02 0,02 0,01 0,01 0,00 0,00 / 485 3,06 1,88 12 076 0,48 0,34 0,24 0,16
0,03 R ?)’1 § g'g; g’gz g’gl g'gg g'g? g'g? g'g? g’gg 120 R 211,46 67,99 20,81 6,95 2,36 0,78 0,34 0,14 0,05
v ' ’ ’ ’ ’ ’ ’ ’ ’ ! 5,82 3,67 2,26 1,44 0,92 0,58 0,41 0,28 0,19
0,04 R 050 017 004 001 001 000 000 000 000 R 281,77 90,28 27,55 9,18 3,11 1,02 0,44 0,18 0,07
’ v 0,19 0,12 0,08 0,05 0,03 0,02 0,01 0,01 0,00 1,40 ' ’ ’ ’ ' ’ ’ ’ '
6,79 4,28 2,64 1,68 1,07 0,67 0,48 0,33 0,22
005 R 0,74 0,25 0,02 0,02 0,01 0,00 0,00 0,00 0,00
! v 024 015 0,09 0,06 0,04 0,02 0,02 0,01 0,00 160 R 361,70 115,54 35,16 11,69 3,95 13 0,56 0,23 0,09
! 7,76 4,90 3,01 1,92 1,22 0,77 0,54 0,38 0,22
0.06 R 1,01 0,34 0,11 0,02 0,01 0,00 0,00 0,00 0,00
! v 0,29 0,18 0,11 0,07 0,05 0,03 0,02 0,91 0,00 180 R 451,22 143,73 43,63 14,48 4,88 1.6 0,69 0,29 0,11
! 8,73 551 3,39 2,16 1,38 0,87 0,61 0,42 0,28
007 1,32 0,44 0,14 0,05 0,01 0,00 0,00 0,00 0,00
’ 0,34 0,21 0,13 0,08 0,05 0,03 0,02 0,02 0,00 200 R 552,07 174,84 52,92 17,54 5,9 1,94 0,84 0,35 0,13
’ 9,70 6,12 3,77 2,4 1,53 0,96 0,68 0,47 0,31
0.08 R 1,66 0,56 0,18 0,06 0,02 0,00 0,00 0,00 0,00
' 0,39 0,24 0,15 0,10 0,06 0,04 0,03 0,02 0,00 520 R 660,78 208,86 63,11 20,87 7,02 23 0,99 0,41 0,16
’ 10,67 6,73 4,14 2,64 1,68 1,68 0,75 0,52 0,35
0.0 R 2,03 0,68 0,22 0,07 0,03 0,01 0,00 0,00 0,00
' v 044 028 0.17 011 0,07 0,04 0,03 0,02 0,00 540 R 778,98 245,77 74,11 24,47 8,21 2,69 1,16 0,48 0,18
’ 11,64 7,34 4,52 2,88 1,84 1,16 0,82 0,56 0,38
010 R 2,44 0,82 0,26 0,09 0,03 0,01 0,00 0,00 0,011
Ut el Ll 0z e vl ve vl UL 20 90664 28556 85,94 2833 95 3,1 1,34 0,55 0,21
. 335 112 0,35 012 004 001 001 000 0.00 12,61 7,95 49 3,11 1,99 1,25 0,88 0,61 0,41
’ 37 2 14 X , ,04 X !
0,58 03 0.23 0 0,09 0,06 00 0,03 0,00 580 R 1043,75 328,23 98,61 32,46 10,87 3,55 1,53 0,63 0,24
- R 439 1,46 0,46 016 0,06 0,02 0,01 0,00 0,00 e 827 2 SiEe Zlk = LED tee s
' v 0,68 0,43 0,26 0,17 0,11 0,07 0,05 0,03 0,00
300 R 1190,30 373,77 12,1 36,85 12,32 4,02 1,73 0,71 0,27
555 1,85 0,58 0,20 0,07 0,02 0,01 0,00 0,00 ! A" 14,55 9,1 8 5,65 3,59 2,29 1,45 1,02 0,71 0,47
016 0,78 0,49 0,30 0,19 0,12 0,08 0,05 0,04 0,00
320 R 1346,28 423,56 126,42 415 13,86 4,52 1,94 0,8 03
018 R 6,84 2,27 0,72 0,24 0,09 0,03 0,01 0,01 0,00 ! v 15,52 9,79 6,03 3,83 2,45 1,54 1,09 0,75 0,5
’ 0,87 0,55 0,34 0,22 0,14 0,09 0,06 0,04 0,00
340 1511,68 474,89 141,56 46,41 15,49 5,04 2,17 0,89 0,34
0.20 8,23 2,73 0,86 0,29 0,10 0,03 0,01 0,01 0,00 ’ v 16,50 10,40 6,4 4,07 2,6 1,64 1,16 0,8 0,53
’ 0,97 0,61 0,38 0,24 0,15 0,10 0,07 0,05 0,00
360 R 1686,50 529,07 157,51 51,58 17,19 5,59 24 0,99 0,38
030 R 16,9 5,59 1,75 0,59 0,20 0,07 0,03 0,01 0,00 ’ v 17,46 11,01 6,78 4,31 2,75 1,73 1,22 0,85 0,57
’ v 1,46 0,92 0,57 0,36 0,23 0,14 0,10 0,07 0,00
380 R 1870,73 586,10 174,29 57 18,98 6,17 2,65 1,09 0,41
0.40 283 932 291 0,99 0,34 on 0,05 0,02 0,01 ’ v 18,44 11,63 7,6 4,55 1,83 1,29 0,89 0,89 06
’ 1,94 1,22 0,75 0,48 0,31 0,19 0,14 0,09 0,06
o 124 1389 232 146 050 017 007 003 004 400 R 2064,37 645,97 191,88 62,69 20,86 6,77 2,91 1,19 0,45
0,50 ’ ’ ’ ’ ’ ' ' ' ’ ’ v 19,41 12,24 7,53 4,79 3,06 1,93 1,36 0,94 0,68
v 2,43 1,53 0,94 0,60 0,38 0,24 0,17 0,12 0,08
060 R 59,11 19,28 5,98 2,02 2,69 0,23 0,10 0,04 0,02 4,20 R 22273,;11 71028;3658 2;(58 6586633 232'2811 27612 ':"lg 01’939 g'zz
’ v 2,91 1,84 113 0,72 0,46 0,29 0,20 0,14 0,09 v ’ ’ ’ ’ ’ ' ’ ’ ’
070 R 78,31 25,46 787 265 0,90 030 013 0,05 0,02 (s R 2479,85 774,22 2295 74,82 24,85 8,06 3,46 1,42 0,54
) v 3.40 214 132 0,84 0,54 0,34 0,24 0,16 011 v 21,35 13,46 8,29 527 3,37 2,12 1,5 1,03 0,69
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3ABUCUMOCTb ®AKTOPA TPEHNA TPYBbl R N CKOPOCTU MOTOKA V OT OBBEMHOIO PACXO4A V' Tabnuua 13 (npoaosnxeHue)
TPYBbl TEBO technics PN20 U1 PN25 ¥~ oObemHibli B A e
i/
LLlepoxosatocTs: 0,0070 P | s [ 132 [ tes | 212 | e [ 32 | @ | 0 | e [ 732 |
Temnepatypa: 20°C 080 R 816,21 274,25 88,74 26,9 8,96 3,08 1 0,43 0,18 0,07
MnotHocTtb: 998,00 kr/m3 " v 9,07 5,85 3,7 227 1,44 0,92 0,58 0,41 0,28 019
KrHematnyeckas BazkocTb: 1,02 x 10 ¢ m?2/c
Tabnuua 13 090 R 1021,95 3414 11017 33,31 11,08 38 1,23 0,53 0,22 0,09
V1 obmemmii BHYTPEHHMiA AMAMETD, MM 100 R 1246,72 40,36 13,39 4,59 1,48 0,64 0,27 0,1

\% 11,33 2,83 1,8 1,16 0,72 0,51 0,35 0,24
R

001 033 0,14 0,05 0,02 0,01 0,00 0,00 0,00 0,03 0,00 a0 R 1761,36 584,86 187,44 56,32 18,63 6,37 2,05 0,89 0,37 0,14
X 011 0,07 0,05 0,03 0,02 0,01 0,01 0,01 0,00 0,00 v 13,60 8,77 5,54 3,4 2,16 2,52 0,87 0,61 0,42 0,29
0.02 R 1,15 0,27 0,11 0,04 0,02 0,01 0,00 0,00 0,00 0,00 140 R 2362,6 784,32 249,67 74,74 24,65 8,41 2,7 1,17 0,49 0,19
’ v 0,23 0,15 0,09 0,06 0,04 0,02 0,01 0,01 0,01 0,00 ' v 15,86 10,23 6,47 3,97 2,52 1,62 1,01 0,71 0,5 0,33
0.03 R 2,29 ik 0.16 0,06 002 001 0,00 0,00 0,00 0,00 R 3050,27 100936 320,39 95,6 31,45 10,7 3,43 1,45 0,62 0,24
’ v 0,34 0,22 0,14 0,08 0,05 0,03 0,02 0,02 0,01 0,00 1,60 ’ ' ’ ' ’ ! ’ ' ' ’
v 18,13 11,69 7,39 4,53 2,88 1,85 1,15 0,81 0,57 0,38
004 R 3,74 1,33 0,45 0,14 0,03 0,01 0,01 0,00 0,00 0,00
’ v 0,45 0,29 0,18 0,11 0,07 0,05 0,03 0,02 0,01 0,00 180 R 382426 126197 399,56 118,88 39,02 13,25 4,24 1,83 0,76 0,29
0.05 R 5,51 1,94 0,66 0,21 0,07 0,02 0,01 0,00 0,00 0,00 204 1315 832 >1 3,24 2,08 1.3 0,92 0,64 043
v 0,57 0,37 0,23 014 0,09 0,06 0,04 0,03 0,02 0,00 500 4684,5 1542,1 487,13 144,56 47,34 16,05 5,13 2,21 0,92 0,35
0.06 R 7,56 2,66 0,90 0,28 0,10 0,02 0,01 0,00 0,00 0,00 ! v 22,66 14,61 9,24 5,67 3,6 2,31 1,44 1,02 0,71 0,48
: v 0,68 0,44 0,28 0,17 0,11 0,07 0,04 0,03 0,02 0,00
R 989 348 117 037 013 004 001 000 0.00 0.00 220 5630,92 184971 58492 172,62 56,42 19,09 6,1 2,63 1,09 0,42
0.07 ’ ’ ! ’ ’ ’ ' ' ' ! ’ 24,93 16,08 10,17 6,23 3,96 2,54 1,59 1,12 0,78 0,52
v 0,79 0,51 0,32 0,20 0,13 0,08 0,05 0,04 0,02 0,00
0.08 R 1,50 4,39 1,48 0,46 0,16 0,06 0,02 0,01 0,00 0,00 o R 66635 218477 689,39 203,06 66,24 22,38 714 3,07 1,28 0,49
’ % 0,91 0,58 0,37 0,23 0,14 0,09 0,06 0,04 0,03 0,00 ' v 27,2 17,54 11,06 6,8 4,32 2,77 1,73 1,22 0,85 0,57
0.09 R 1538 539 181 057 019 0.07 0,02 0,01 0,00 0,00 20 R 77822 254726 8022 23586 7681 25,91 8,25 3,55 147 0,57
v 1,02 0,66 0,42 0,25 0,16 0,10 0,06 0,05 0,03 0,00 ' v 2046 19 12,01 737 468 3 1,88 132 0,92 0,62
R 18,52 6,48 2,17 0,68 0,23 0,08 0,03 0,01 0,00 0,00
0:19 v 113 073 0,46 028 018 012 0,07 0,05 0,04 0,00 580 R 898699 293715 92333 271,02 8812 29,69 9,44 4,06 1,68 0,65
! v 31,73 20,46 12,94 7,93 5,04 3,23 2,02 1,43 0,99 0,67
012 R 33,63 1,71 3,91 1,22 0,42 0,15 0,05 0,02 0,01 0,00
' v 1,59 1,02 0,65 0,40 025 016 010 0,07 0,05 0,00 300 R 335443 105278 30854 100,16 33,7 107 4,59 19 0,73
014 R 25,57 8,92 2,99 0,93 0,32 0,11 0,04 0,02 0,01 0,00 ' v 21,92 13,88 85 54 3,47 2,17 1,53 1,06 0,71
’ v 1,36 0,88 0,55 0,34 0,22 0,14 0,09 0,06 0,04 0,00
320 R 3799,1  1190,54 3484 112,93 37,95 12,04 5,16 2,14 0,82
016 R 42,69 14,83 4,94 1,54 0,52 0,18 0,06 0,03 0,01 0,00 / v 2338 14,79 9,07 5,76 3,7 2,31 1,63 1,13 0,76
v 1,81 117 0,74 0,45 0,29 0,18 0,12 0,08 0,06 0,00
o1 R 5273 18,28 6,08 1,89 0,64 0,22 0,07 0,03 0,01 0,01 3,40 R 427113 133661 391,92 126,44 42,43 13,45 5,76 2,39 0,91
: v 2,04 1,32 0,83 0,51 0,32 0,21 0,13 0,09 0,06 0,04 v 24,85 15,71 9,63 6,12 3,93 245 173 1.2 081
020 R 63,72 22,05 7,32 2,27 0,77 0,27 0,09 0,04 0,02 0,01 360 R 477053 149096 436,53 140,68 47,16 14,93 6,39 2,65 0,01
’ v 2,27 1,46 0,92 0,57 0,36 0,23 0,14 0,10 0,07 0,05 ’ v 26,31 16,63 10,2 6,48 4,16 2,6 1,83 1,27 0,86
030 R 132,83 45,61 15,05 4,64 1,57 0,55 0,18 0,08 0,03 0,01
b v 3.40 219 139 0,85 054 035 022 015 011 0,07 3,80 R 5297,29  1653,61 483,48 155,64 52,11 16,48 7,06 2,92 1,12
v 27,77 17,56 10,77 6,84 439 2,74 1,94 0,34 0,9
0.40 R 224,93 76,78 25,21 7,74 2,61 0,90 0,29 0,13 0,05 0,02
’ v 4,53 2,92 1,85 1,13 0,72 0,46 0,29 0,20 0,14 0,10 400 R 5851,39 182455 532,75 171,33 57,3 18,1 7,75 32 1,23
0G0 R 339,55 115,34 37,70 11,53 3,87 1,34 0,44 0,19 0,08 0,03 v 29,23 18,48 11,33 7.2 4,62 2,89 2,04 1,41 0,95
v = =525 2| L7 R D2 22D 025 0.18 0.12 420 6432,34  2003,76 584,35 187,74 62,73 19,8 8,47 35 1,34
0.60 R 47642 16116 5248 1600 535 185 0,60 0.26 0,1 0,04 ' v 3069 1941 11,9 7,56 4,85 3,03 2,14 149 1
’ v 6,80 4,38 2,77 1,70 1,08 0,69 0,43 0,31 0,21 0,14
e R 635,34 214,16 69,50 21,13 7,05 2,43 0,79 0,34 0,14 0,06 4,40 R 72:11’:3 2;313’26 61323;3: 2%’27 6586389 231 ’1587 2’§i 13;86 :’32
’ v 7,93 5,12 3,23 1,98 1,26 0,81 0,51 0,36 0,25 0,17 ! ! ! ! ! ' ' ! !
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HOMOIPAMMA ON4 ONPEAENIEHNA NOTEPb HAMOPA B TPYBAX PN 10 KO3 DPULUMEHT MECTHOIO MTMAPABJIMYECKOIO CONMPOTUBJIEHUA
ANS COEAUHUTENbHbIX BETANENA U3 NONUMPOMUIEHA
MOpaBAMYeCcKn pacyeT Tpy- OENT NN - - S Tabnuua 14
bonposogos mn3 PP-R 3akmio- \ A A & AR b
yaeTca B onpegeneHnMn no- 5 . X a - AV o
Tepb Harnopa (Unv gasnequs) 4 AY %6&3,\ AVEIAAY N >< > A ok O6o3HayeHue MpumeyaHue KoappuuneHT
AN N\ L To\LIA N\ [ X
Ha npeofoneHve rMapasm- 3 N i » > 7
YecKMX COMpPOTUBIIEHUIN, BO3- d 11 o NIX A A N —
2 AN NLZ N oy N INTLPS AN TNT. MydrTa 0,25
HUKaloLWMX B TpyDe, B coean- AV =\ 6'3’{ N \ \ \ \\j}%  —
HUTENbHBLIX AeTansax, B MecTax N \ TN ‘6@%@’, % P b (O
pe3kmx NMoBOPOTOB U N3MeHe- 1 = SE=rIElE N %= TT-- SR ig@ YMeHbLueHue Ha 1 pa3mep 0,40
HU OnameTpa Tpybonposoaa. P K O K _Az,\‘"—igg%
mopasnuyeckme notepu Ha- o 05 A . A \rﬂgp % "x\)_%lfs\ . ’l y/ — YMeHbLUeHWe Ha 2 pa3Mepa 0,50
nopa B TpyGompoBoge onpe- = 04 NEDZaNEANIRZgRIA ANV INE Mydra nepexoaHas -
LenaoTca No HOMOrpamMMam. g 0.3 [\ . ) = L‘\L\\é f\% i/ // YMeHblueHue Ha 3 pa3mepa 0,60
: OXEe YEl T RO
& 02 X RSN oRAs X
N X 2 2N '—_f’% r‘&,,:\ N\ YMeHbLUeHVe Ha 4 pa3mepa 0,70
XA 0 X3
0.1 NG &N AY T N .
\L\\—_j 2, NS N \C = YronbHuk 90 I_ 1,20
,{;‘ ‘7/ // A N N IAIHAN
g,gi N N < : - - YronbHuvK 45° (r 0,50
s A U
N\ I
0.3 e 1 _—l*_l; PaspeneHwne notoka 1,20
0,02 = . \C \ - v RN TpoVHNK
N N 1 N _—»” L CoefiHeHMe nNoToka 0,80
0,01 -
1 2 3 45 10 2 3 45 100 2 3 45 1000 _yL
MoTeps Hanopa Ha TpeHue, MM/M ;iF CoenyHeHue notoka 2,10
KpectoBumHa
HOMOIPAMMA ONA ONPEAENEHNA MOTEPb HAMOPA B TPYBAX PN 20 1 PN 25 | * L
<_|— * F PasgeneHne notoka 3,70
10 e TR NS T
U_{,\\ 1’\\) \\',0?"0 -;2\?2{3:’%‘ MydTa KOMO. BH. pes. - 0,50
Lk&\/‘_ 20N 0
5 PR RN A —ll
4 SRS \\*oo'{o- N : MydTa KoM6. Hap. pes. - 0,70
; Lo ol —
NS '06’ < C Y 9] 1,40
» L\\o A rONbHMK KOMO. BH. pes. H—“‘ ,
] 1{\\0 . a a —
e YronbHWK KOMO. Hap. pes. ,—"' 1,60
1 =% == *
Doues : 5 _FL
et \'LYJX % TPOVHNK KOMO. BH. pes. 1,40 —1,80
e ] > i =
05 4
o VRS
= 3 N 20 MM 9,50
a
S 02 gl = 25 mm 8,50
| 40y X X] (A
0 BeHTU/b D.<]
—
1 A 32 MM 7,60
0, 2 N
}*u?«
0,05 rf.))‘/ﬂ' 40 MM 5,70
0,04 B PN &
003 _iL\\O fLQ ‘ 25 MM 6,50
’ > I o1
0,02 o
\ L‘\\ KomneHcatop Kosnosa -ﬂ]]]— 32 MM 5,60
2
0,01 N A4 40 3,70
1 2 3 45 10 2 3 45 100 2 3 45 1000 MM ‘

MoTepa Hanopa Ha TpeHue, MM/M
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a 9. PACYET TEMJIOBOIO IMHEMHOIO PACLUUPEHNSA TPYB
TEBO technics

Tennosoe NMHenHoe paclumpeHme Tpyd pacinTbIBaeTCA No APMIPOBAHHEA aIOMUHNEBAA NEHTOM
hopmyne: dL=k x L x dT, rae l ApMUpPOBaHHaA BOTIOKHOM '
k — KO3thULIMEHT NMHENHOrO pacLUMPeHus TpyBbi; CranpaptHbie PR TpyGe!

L — onviHa ydacTka TpyObl, TMHENHOE paclunpeHmne KOTopo- 70 _." K4 /
ro pacynTbIBAETCS; x 60 : e v

dT — pasHuua TeMnepaTtyp, Bbi3biBaloWas IMHENHOe pac- S gq ;' ’l' ,/
wnpeHue (Kak NpaBWno, pasHuuUa Mexnay Temnepatypon & s |e

MOHTaXa 1 TeMnepaTypow 3KCnnyaTaLmm). £40 e "

3Ha4YeHMa TMHENHOrO pacllMpeHns Ans OfHOro MeTpa no- %30 .' 4 r/

nunponuneHoBon Tpybel TEBO technics HarnsgHo MOXHO @ 1KY

BUAETb Ha AMarpamme. 520/ »p

3HaueHus k Z10g” yd

Ans cTaHpapTHon PPR Tpy6bl (PN10, PN20): 0,15 Mmm/mK, &

N8 TpyObl, apMUPOBaHHOM aniomuHnem (PN25): o 1.2 3 4 5 6 7 8 910
0,03 MM/M K*, JInHeHoe pacwuperue, Al, Mm

Ans TpyObl, apMUPOBAHHON CTeknoBonokHoM: 0,05 mm/m K.

£ Npumep pacyeTa: y4acTok TpyObl, apMUPOBAHHOW CTEKITOBOMOKHOM — 12 M (AMamMeTp He BaxeH), Tpyba
MOHTMpPOBanach npu Temnepatype 20°C, Tpyba npenHa3HavyeHa Ans OTOMNeHMs Mo OTONUTENbHOMY rpaduky
80/60°C, makcnmanbHas temnepatypa — 80°C.

dL=k x L x dT= 0,05 x 12 x (80-20) = 36 MM, Tak1M 0OPa30M, aHHbIN yHaCTOK TPyObl MPX MaKCUMasbHOM
pabo4en TemnepaType yoJMHUTCS Ha 36MM, OT NepBOHa4YarbHOW, MOHTAXXHOW ANMHbI 12 M 1 OyaeT paBeH
12,036 m.

YBenuueHue Tpy6 TEBO Technics (Mm) YBenuyeHue Tpy6 TEBO Technics c aniomuHueBon donbron (Mm)

WN3meHeHne TemnepaTtypsbi At (K)

N3meHeHne TemnepaTtypsl At (K)

@ L]
g - - -1 - e
EIed 10 70 e 70

01 015 030 045 060 075 090 105 120 01 003 006 009 012 015 018 021 024
02 030 060 09 120 150 180 200 2,40 02 006 012 018 124 030 036 042 048
03 045 090 135 180 225 270 315 3,60 03 009 018 027 036 045 054 063 072
04 060 120 1,80 240 3,00 3,60 420 4,80 04 012 024 036 048 060 072 084 09
05 075 15 225 300 375 450 525 6,00 05 015 030 045 060 075 09 105 120
06 09 18 270 360 450 540 630 7,20 06 018 036 054 072 09 108 126 144
07 105 210 315 420 525 630 735 840 07 021 042 063 084 105 126 147 168
08 120 240 3,60 480 600 720 840 9,60 08 024 048 072 09 120 144 168 1,92
09 135 270 405 540 675 810 1045 11,80 09 027 054 08 108 135 162 1,89 216
10 150 300 450 600 750 9,00 1050 12,00 10 030 060 09 1,20 150 1,80 210 2,40
20 300 600 900 12,00 1500 18,00 21,00 24,00 20 060 120 180 240 300 3,60 420 480
30 450 9,00 1350 18,00 2250 27,00 3150 36,00 30 090 18 270 360 450 540 630 720
40 600 1200 1800 24,00 30,00 3600 42,00 48,00 40 120 240 3,60 480 600 720 840 9,60
50 750 1500 22,50 30,00 3750 4500 52,50 60,00 50 150 3,00 450 600 750 9,00 10,50 12,00
60 900 1800 2700 3600 4500 5400 63,00 72,00 60 180 360 540 720 9,00 10,80 12,60 14,40
70 1050 21,00 3150 42,00 52,50 63,00 73,50 84,00 70 200 420 630 840 1050 12,60 1470 16,80
80 1200 24,00 3600 4800 60,00 72,00 84,00 96,00 80 240 480 720 960 1200 14,40 1680 19,20
90 1350 27,00 40,50 54,00 6750 81,00 94,00 108,00 90 270 540 710 10,80 1350 1620 18,90 21,60
10,0 1500 30,00 4500 60,00 7500 90,00 10500 120,00 10,0 300 600 900 1200 1500 18,00 21,00 24,00

*[1na Tpyo DN 6onee 40 MM, apMUPOBaHHbIX aNtlOMUHUEM, pekoMeHayeM npuMeHaTs K= 0,05 MM /M K.
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e 10. CMMIPABOYHbIE MPUNTOXXEHNA

OBBEMHbIV PACXO[,

ObbemHbIM pacxof V' n/c onpegensercs B 3aBUCMMOCTM OT HOPMATMBHbIX 0ObeMOB MNoTpebneHus
(cM. Tabn. 15). MuUHUManNbHoe OaBieHue NoToka PMUH Ha BXOAe B PasfnyHble CaHTEXHUYeckme npubopsl
1 3NeMeHTbl apMaTypbl.

Tabnuua 15
haBrieHue rnortoka Tun ycTponcrBa TonbKo xonogHas
PmuH, Gap CEMEMEAREAE | oo ropsiuas Boaa

0,5 KpaH 6e3 BnyckHoro knanaHa DN15

0,5 KpaH 6e3 BnyckHoro knanaHa DN20 0,5

0,5 KpaH 6e3 BnyckHoro knanaHa DN20 1,0

1,0 C BnyckHbIM KnanaHom DN15 0,15

1,0 C BNycKHbIM KilanaHoMm DN20 0,15

1,0 TNevika ons gywa 0,1 0,20

1,2 HanopHbIv BeHTMNb DN15 0,7

1,2 HanopHbi BeHTUIL DN20 1,0

0,4 HanopHbin BeHTNb DN25 1,0

1,0 Bavok ans tyaneta DN15 0,3

1,0 MocypomoeyHasa MallmnHa 0,15

1,0 CtmpanbHasa mawmHa DN15 0,25

1,0 Cmecutenb B BaHHon DN15 0,15

0,5 KyxoHHas pakosiHa DN15 0,13

1,0 YMbiBanbHmk DN15 0,07

1,0 MpoTo4HbIV HarpeBaTtens DN20 0,3

1,0 HakonutenbHbIn snekTpoHarpesatens DN15 0,1

MpaBUIbHOCTL BbIbOpa AnameTpa TpyObl MOXHO ONPeaenTh, eC/ BbIMONHAETCS YCII0BME!
PBX > PMaKc +cymma (noTepu fasneHus Ha Bcex yanax)+Pl tpyo,

roe PBX- faBneHve Ha Bxoge B TpybonpoBop (fAaBneHve Hacoca),

PMaKc — aBfieHne Ha CaMOM yaaneHHOM noTpebuTere ¢ HanbosbLWMM 3HaYeHNEM PMUH.
Pl Tpy6 = RxL, 6ap —noTtepu Ha anivHe Tpybonposoaa, L, M —annHa Tpybonposona

MpumeyaHume:
[lns yCcTpoWCTB, He yKa3aHHbIX B BbILENPUBEAEHHOW Tabnmue, pacyeTbl OCYLLECTBASIOTCS HAa OCHOBE UHQOP-
MaLuVKW, NPefoCTaBIEHHON NPOU3BOANTENEM.

XUMUNYECKAS CTONKOCTb

XnmMmdeckas CTOMKOCTb MOAVMPONMIIEHa K BO3AENCTBMIO Pa3NYHbIX BELLECTB AN18 Pa3MYHbIX TeMnepaTyp
N KOHLEHTpaUuMn BeulecTs, npueeaeHa B DIN 8078 v Tabnuue 17 B 0603Ha4eHUsx ctoek (C), yCNoBHO CToek

(Yc), He cToek (HC).
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TABJIULA XUUMWYECKOW CTOMKOCTU TPYEOMPOBOAOB TEBO technics
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34

35
36
37
38
39
40
M
42
43
44
45
46
47
48
49
50
51
52
53
54

55

56
57

ALunuHoBas K1cnoTa
Asor

A3oTHad Kucnota
A30THas Kkncnota
A3oTHas Kncnota
AKKYM.KMCIoTa
(3nexTponuT)
AKkpuna HATPUT

Anboervg
ANOMUHWS cynbdat
AnoMUHNA Xnopng,
Amunauetart
AMUNOBBIN CIVPT
Ammuak(ras)
AMMMaKa pacTBop
AMMOHWS aLleTaT
AMMOHMA HUTPaT
AMMOHWMA cynbdat
AMMOHMSA CyNnbdUT
AMMOHMSA ocdat
AMMOHWMA pTOpUA,
AMMOHMA Xnopug,
AHUIVH

AHWAVHa xnopruapat
AHTUDPY3

AueToH

bapusa rugpokcng,
Ba(OH),

Bapusa conu
BeH3uHa 1 BeH3ona
cMmechb

beH3nHa yrnesogpl
Benson

Bucynbut Hatpua
bopHas kncnota
Bypa
(TeTpabopHoOKUCIIbIN
HaTpwWi)

BuHHas kncnota
BuHHbBIN yKCyC

BuHo

Bopa, yuncras

Bonka uapckas CI+HNO3
Bock

[ekcaH

lentaH
fvapasuHrnopat
[nnuepuH

Mnioko3a

[opoackom ras
[iByamnHo3TaHoN
[ertapHoe macno
[ln3zenbHaa cMaska
[lnzenbHoe TONNMBO
[nxnopOeH3uH
Ouxnopatunen (1,1-1,2)
[nsTunosbi 3purp
Hpoxokn

Kanua
rmaporeHkapboHaTt
KapbokcunbHas Kucnota

KaycTVI‘-IECKaﬂ Ccofa

ALL
10%
10-50%
>50%
H

TR
GL
GL
GL
TR
TR
TR
GL
GL
GL
GL
GL
GL
L
GL
TR
GL
H
TR

GL
GL
800/200

L
TR
L
GL

L

10%

GL

TR
TR
TR
TR
20%

TR

T

TR
TR
TR
Bce

GL

60%

C
cT
yC
HC

cT

NN lalaal-Naka

< <
NS onnonaSonn

yC

NN

C
yC
HC

HC
HC
HC

59
60
61
62
63
64
65
66
67

68

69
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96

97

98
99
100
101

102

103
104
105
106
107
108
109
110

m

12
13
14
15

KBacLibl

KepocuH

Kucnopog
KpaxmarnbHbl pacTBop
Kpeson

KpemHueBas kucniota
Kcunon, oumetnnbeHson
JIMMOHHas kmucnota
Meaw Hutpat Cu(NO,)
Menn xnopwug CuCl

Menu unanupa Cu(HNO,)

Menacca

Mopckas Boaa
MbilwbAKoBas KMcnoTa
MbllbAKOBas KMCIOTa
Hatpua rmopar

Hedtb

MepMaHraHat Kanus
Mnso

MponaH, ras

Mponaxon (1)

PTyTH

CepHas kucota
CepHas kucnota
CepHas kucnota

Cepbl Avokcmg,

Cepbl AMOKCKA, ra3
Cunukart HaTpus
CMa304Hble Macna
Conu pTyTn

ConsiHas Kucnota
ConsHas KMCNoTa
CT1panbHbIV MOPOLLIOK
Yrnepona AMOKCUH
YkcycHas kmucnota(p-p)
YKcycHas kucnota(p-p)
YkcycHas kucnoTa(p-p)

YkcycHas kucnota(p-p)
YKCYCHOW KMCNOTbI aH-

rmopua
YKCyCHbIV anbaerug,

dopmanbaerug,
®docreH

®Top
dTopoBOLOPOAHAS KNC-
nota

Xnop

Xnop

Xnop

Xnop ras

XnopamuH

XnopHasa KMcnoTa
XnopHas kncnota
XropHas Kncnora
LinaHncrosogopoaHas
Kucnota

LivknorekcaH
InekTpoauT
STUNOBbIVI CNNPT

Sump HedTH

H
TR
Bce
90%
Bce
TR
VL
30%
GL

GL

40%
80%
60%
TR
GL
H
TR
TR
TR
10%
10-80%
80%-TR
ALL
TR
L
TR
GL
<20%
20-36%

ALL
TR
40%
50%
50%

TR

TR
40%
TR
TR

48%

0,50%
1%
GL
TR

L
1%
10%
20%
TR
TR
H

TR
TR

ﬁ(q (@) mmﬁmmnmmmmmmnﬁmnmmmmmmnmmnm (@) ﬁﬁﬁﬁﬁﬁﬁﬁﬁ

C

< <AIX
NS 0o nonnSnES

Tabnuua 16

KoHLeH-, KoHLueH-,

VC
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I <
el @)
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o) < < <
RQoansonsgony

YCNOBHbIE OBO3HAYEHUA KOHUEHTPALUN

GL

TR

PACXO[bl M HEOBXOQUMBIE OABJIEHUA AN PA3NINYHBIX CAHTEXHUYECKUX U3OENNA

Temnepa- Pa3soBbIV pacxop,
Typa (cymmapHbIn)

[__wvbap | °C___| Jwmoo | Cexyrian |

BbiBOAsILLME dNI€MEHTbI
KpaHbl

Konnekrtop

BeHTnnm

JNevika oyula manas
Bokosown gy

INenka pylwa cpenHsas
JNenka aywa donbluas
BaHHBbI

CmecuTenb
CmecuTenb cpeaHuin
CmecuTenb GonbLuon
TyaneTtbl

CnmBHom bavok
CnmBHoM bavok
CnmBHom bavok

KpaH cnvBHoro 6ayka
TypeLue 6aHun

BaHHa

PakoBMHbI AN yMbIBaHNSA

baTapes

BaTapesn
Muccyapbl

KpaH onsa cnvea
MarHuTHbIN KpaH

MarHuTHbI KpaH
MarHUTHBIA KpaH

YMbIBanbHUKN
BeHTnnb

Cmecutenb

KomnnekTbl caHTeXHUYecKoro OGOPyD,OBaHVIﬂ Ana ayueBbiX KabuH

Cmecutens

CMecuTenb «JIoKC»

HaunmeHoBaHue m

15
15
20

15
15

15
15

1000
1000
1200
1000
1000
1000
1000

1000
1000
1000

1200
1200
400
500

1000

1000
1000

1000
700
700

400

500
1000

1000
1000

XKnOKOCTHBIM pacTBop € MaccoBow goneit MmeHee 10%
XKnIKoCTHBIN pacTBop C MaccoBow fonew bonee 10%
HacbILWEeHHbIN XUAKOCTHLIN pacTeop (npw 20°C)
MoAroToBNEHHbIV AJ1S PbIHKA

TexXHNYeCKN YACTbIN

10
40
10
38
38
38
38

40
40
40

10
10
10
10

38

50...55
50...55

10
10
10

10

10
35

35
38

6...10
6..10
7..10
60...90
10...15
~ 110
~160

140
250
650

o o o o
© b o N

10...15

12...20
35..50

10...20
60...90

60

500
250
300

70

120

180

80

30
30
30

60
600

240
300

Tabnuua 17

Tabnuua 18

OGbEeMHDbIN pacxop,

0,12
0,12

01

0,05

0,18

0,31

0,15

0,4

0,7

0,13

0,07

0,07
0,2

0,3
0,15
0,3

0,07
0,07

0,05
0,15

0,18
0,18

01
0,05
0,22
0,39

0,15

0,6
1,5

0,07

0,1
0,7

0,07

0,05
0,15
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CNMPABOYHUK HOPM MNOTPEBJIEHUA BOADbI Tabnuua 19 Tabnuua 21

[lomaluHee notpebneHne

EANHNLbI U3SMEPEHUA B OCHOBHbIX CUICTEMAX U3MEPEHUSA

MpumeHeHue

CokpalueHus

MnTbe, NPUroTOBNEHME NULLN 20 N/0eHb Ha YenoBeka CBA3b MeXAy cncTemamm
MbITbe nocynbl 20 11/0€eHb Ha Yenoseka
Tyanet 25 1/AeHb Ha YenoBeka
Oy 20 J1/0€eHb Ha YenoBeka
BaHHas 30-50 N/0eHb Ha Yenoseka 1m=39,37 pjovima
[nvHa Metp M M DyT =2 28 e
Obulee noTpebneHe B KBApTUPE NPWU UCMONb30BaHUM AyLLa 120-200 1/BeHb Ha YenoBeka 1 aloM=25,4 MM
1dyr=30,48 cM
OObLLecTBEHHbIE MeCTa
[MaHCcKoH 100 J1/0€eHb Ha Yenoseka
_ m? 1m?=1550 kB.A0NMOB 1ra=10000 m?
focTnHmua 200-600 N/AeHb Ha MecTo Mnotwaas KBagpaTHbIn M2 KB. [IOMM, 1kB.AOONM=645,16 MMm? 1akp=0,40468Ta
FTOCTUHULLA «TTIOKC» 1100 11/0AeHb Ha KOMHaTy MeTp KB. YT, 1M?=10,764 kB.¢pyTOB 1ra=2,47 akpa
akp 1kB. hy1=0,0929 M™m? 1xB.MUNA=2,5899 km?
Lllkona 5 11/0€Hb Ha y4eHuKa
HeTtcknm can, 100-120 N/0eHb Ha pebeHka
BonbHMua 250-650 1/0eHb Ha bonbHoro - Ky0.dyT, 11n=61,024 gionm? 1yr=0,2831 Mm*
Obbem “KAXSM:EIEKMM M3 M3, uTp  Kyb6.aronm, 1 aonvi=16,3971 cvm? 1 M¥=35,3'|5 KyO. chyT
Oduc 40-60 N/AeHb Ha Yenoseka R rannoH  1n=0,2642 rannoHa 1 rannon=3,78541n
ToproBsbIN LLEHTP 3-5 11/0€eHb Ha KB.MeTp
Kadpe 15-20 1/0eHb Ha noceTuTens
CnopTUBHbIN KOMMEKC 20-30 11/0€eHb Ha YenoBeka Macca Kunorpamm, e e yHLMS, 1Kr=35,274 yHumn 1kr=2,2046 dyHTa
rpamm ! ' PyHT 1yHUMA=28,3495 r 1dyHT=0,4539 KT
CTAHAAPTbI 1 KOAbl, UCMOJIb3YEMbIE B TEKCTE Tabnuua 20
DIN 1988 TexHu4eckne TpeboBaHus ctaHgapToB TRWI 1 DVGW K ycTaHOBKaM, NMOLAIOLLMM NMUTLEBYIO BOLY
DIN 4109 M3onsums npy cTpontenbCTBE W NPOKIaKe BOAONPOBOAA
- MnoTHoCTb Kr/m3 Kr/m? yHT/PyT®  1KI/M*=16,0185 PyHT/dyT>
DVGW W 534 TpybonpoBogbl, yCTaHOBKM AN Nofaqu MUTLEBOW BOLbI, TPEOOBaHMSA 1 KOHTPOSTb
DVS 2207 HarpeaTenbHble 31eMeHTbl A1 CBapKW TEPMONNAcTUKOB. HacTb 11. YcTaHOBKa NOAMMPONMIEHOBLIX TepMona-
CTVKOBBIX TPYD ¥ PUTUHIOB
MexaHu3Mbl 1 000pyAOBaHWe AN CBapKM TepMOnIacTUKoB. YacTb 1. CBapka nnaBneHneM MydT 1 pactpybos
DVS 2208 113 TEPMOMNNACTUKOB Mer
_ OTcyTCTBME (hU3MonorMieckmx aedektos. PekoMeraaumn OefepanbHOro AenaptaMeHTa 30paBooXpaHeHus, CkopocTb 5 ceEyH,u.y m/C M/C dyT/MUH.  1M/c=196,85 dyT/MUH.
KacaloLmMecs yCTaHOBKM ra3onpoBoAoB, BOAONPOBOAOB M KaHanm3aumm B cootBetcteum ¢ VOB, Yactb C
DIN 2999 Obs3atenbHble TpeboBaHms Withworth K Tpy6am, LUIMHAPNYECKON BHYTPEHHEN HYacTW U KOHUYECKOI NoBepX-
HOCTW feTanen, MMeoLLX pe3boy
DIN 16928 Mpoknagka Tpyd 13 TepMONNIacTUKOB, YCTaHOBKa (PUTUHIOB 1 APYTrX AeTanen
MonvnponuneHoBble TpyObl, pa3mepsbl: TpyObI 13 CTaTUYECKOro NoaunponuieHa (Tmn 3) NPon3BoOAATCA B COOT- Ob6bemHbIn  Kyb. meTp M?/c M3 /4 PyT/c ] miﬁiﬁgggéj T /c
DIN 8077 BETCTBUM C HOPMaMU [PEreen, B @AY M?/c, n/c 1byr/c=1,699 M¥ 4
DIN 8078 O6Lwme TpeboBaHMS K Ka4ecTBY NONMMNPONUIEHOBLIX TPyO: Tpy6Obl M3 nonunponuneHa (Tun 3) Npou3BoAATCS
13 NOAMNPONUAEHOBOro MaTepurana 1 NPOBEPSAIOTCA Ha COOTBETCTBME STVM HOPMaMm
DIN 16972 CoepuHeHWs ons Tpy6 1 fetanen Ans ycraHoBKM Tpyo i 1 I‘Ia=_1 H/m? 15ap=0,981 atm
m MeTonbl NPON3BOACTBA MNOSIUMPONMUIEHOBOrO MaTepurarna, OTNMBKa AeTanen ons Myt Ma, 6a Kr/cm PyrT-cuna/ 1amm=0,1 Mna 1mMbap= 0,4019 ih H,O
Abl TP A P prana, A Ana My [aBneHne  Mackanb, 6ap H'/sz' MM.p.C. OMB.C,  1MBap=0,001b6ap 1 KI‘Ia£7 S0062 MM B.c
CoeamHeHWe 1 yCTaHOBKA TPYO 1 OUTUHIOB, HaXOAALMXCS NMof AaBeHeM. YacTs 5. Mpon3BoACTBO 13 MOMN- aTM™. 1byHT/byT? 1 Bap=100000 Ma =0,1Mna 1 QoMM . 0=249 0§9
DIN 16962 MponunneHoBoro Matepunana, obuye TpeboBaHWs K Ka4eCTBy, MPOBepKa AeTanen 13 CTaTMYecKoro Noamnponm- 100 Na=2,089 yHT/pyT’ ? '
neHa (Tvn 3) ByAyT KOHTPONMPOBATLCS B COOTBETCTBIM C 3TUM CTaHAAPTOM
m Mnactmaccel. VismepeHue 18epaoctu Ka 1B . 148 -
K KBT/4=1k[XC KBT/4= KKan
ISO 527-1995 MnactMaccol. OnpefeneHe MexaHU4eckMx CBOMCTB MPY PAcTSXXEHNUN Ternosas sHep- Kunomxoyns, KBT /4 KKan Ber 1 Kﬂ>l<=0,2388 KKan 1 Kp,x<=0,948 Ber
A Kunosarr Hac 1Kkkan=4,1868 k[Ix 16e1=1,055 kX
m MnactMaccol. PazbasneHHble pacTBOPbI NOAN3TUIEHA 1 nonunponuieHa. OnpeaeneHne Y1cna BA3kKoCTU 1 npe- KKan=4, .
L,eNbHOro Yu1cna BA3KOCTH
m OnpepeneHve NAOTHOCTM NNacTMacc
5 _ 1kBT=3412 Bet /v
DIN 53375 OnpegfeneHne xapakTepUCTK TPEHUSA ANA U3LeNNA U3 NnacTMacc Tennosoi no- Ber /4, 1nou_|_.c—735,5 Bt 1Ber/4=0,252 kkan /4
m OnpegeneHvie TeKYHeCTV NNAacTUYeCKMX MaTeprasios TOK ST Ker KKan/ < qnow!cina | KBT=860 kran/ac 1kB1=1,341n.c
p Y p 1kBT 4Yac=1k[Oxc 1xKan/4=3,97 Bet /4
DR\ R X P BT CTaHOapTHbIe MeToAbl Onpeaenenys TeMnepaTypbl BOCMNaMEHAEMOCTM NNacTUKOB
rOCT 21207-81 Mnactmacchl. MeToZ onpefeneHs BOCMIaMeHSAEMOCTH
ol P2y By B Mnactmacchl. MeTofbl onpefeneHns CTOMKOCTI K FOPeHmio Temneparypa E:J;bblzm;,' ¢ c . Ez(zl;33f)(459
ofe ki e p 5 BN MaTepuans! nonvmepHble. MeToabl onpefeneHns AbIMobpasoBaHus PapeHrent °F=°"Cx5,9+32
_ CepTudmkat SKZ (TepmaHms) No MToram UCMbITaHUIA U KOHTPOSTIO MPOM3BOACTBA MAaCTUKOBbIX TPYO
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CneunancHbie MeTKK

ANA SNPERENEHEA ITGRsL (HAPSOI LLE
HA BOBEPESGCTH GuTumra (navent B SF0332)
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BbICOKOKAYECTBEHHAA NATYHb
mo sceh PEHOCTH, &

i IE5-1

TEBO master:

technics

MepdopupoBanHan
anomuHueBas donbra

1,5-1,8 mm

PP-R

0,15 mm (150 mic)

+ YHukanoHas mexHonozus - UltimateWaterResistance
[lnAayBennyeHns NPOYHOCTM MOHTaXXHOTO CoeUHEHUA GUTUHT-TPY6a
APMUPYIOLLUIA STIOMUHWNEBDIN CITOW MMEET 3a30pP B COEAUHEHNN.

+ Bbicokas npoyHocms mpy6el
CTpykTypa Tpy6bl Master pipe obecneuviBaeT 6onee BbICOKYytO
nonepeyHyto »ecTKoCTb TPy6bl, UTO MPEnATCTBYET MPOBUCAHMIO
TPy6bl NPY OTKPLITON MPOKAAKe.

+ MeHbwee nuHeliHoe pacwupeHue no omHoweHuilo K PP-R
mpy6am
Huskoe nuHenHoe paclwmpeHue (yannHeHue) nof BO3AeNCTBYEM
Temnepatypbl  0OyCNOBNEHO HanMyvem anloMUHWEBOrO  CJOA
B LIeHTpe Tpy6bI.

« Huskaa KucnopodonpoHuyaemocme
ANIOMVHWIA,  HaxofAWMACA B LEHTPalbHOM  yactu  Tpyb6bl,
MWHUMMW3MPYET NPOHNKHOBEHWE KNCI0PO/a B TEMIOHOCUTESb.

» cmemuyHbIli BHeWHUl 8UO
ANIOMVHMEBBIN CNOWN, PACcNONIOXKEHHbIN B LEHTPE, He OTTeHAeT

[

R ?nep(bopwp anomut

NMPEUMYLLECTBA TPYBOMNPOBOAHOW CUCTEMbI TEBO technics:

PP-R OUTUHIU
» CneymanbHble MeTKN Ha NoBepXHOCTN GUTMHIoB (naTeHT N2 92932) ynpo-
LWAIoT NpoLecc MOHTaXa.
« JlaTyHHbIe 3n1eMeHTbl KOMOUHNPOBaHHbIX GprTMHrOB TEBO technics (nateHT
N2 96213) umeloT ynyuLleHHble MMapaBanyecKrne XxapakTepucTnkm n obecneun-
BalOT BbICOKYIO HAfIEXHOCTb.

KAYECTBO
Mpoaykuma TEBO technics nonHocTbio cootBeTcTBYET HopMam FOCT, DIN
1 cepTdULMpPOBaHa B repMaHCKol cucTeme Kayectsa SKZ.

» KoHTponb KauecTBa Ha Bcex cTaanAX NPon3BOACTBA.

» BxogHOI KOHTpPONb NpoayKuuu B Poccun.

» Bbicokoe kauecTBO cbipbs (PP-R lepmanus, l0xHasa Kopes).

» PacueTHblii cpoK cny»6b1 — go 50 nert!

Llenbii pap poccrnCKUX 1 3apy6exHbIX NaTEHTOB Ha UHXKeHEPHbIE pa3paboTKu
v HOBUHKM: N2 92931, N2 92814, N2 91130, N2 92932 n gpyrue.

ACCOPTUMEHT
JnHeiika npoaykuun TEBO technics aBnAeTca nyylueil No acCOpTUMEHTY Nonw-
NPONuIeHoBbIX TPY6 1 GUTUHIOB Ha PbIHKe.
« Mpoaykuma nocraensAerca B 6enom n cepom Lere.
» LLinpokunin AnanasoH coeANHNTENbHbIX NIEMEHTOB U rMAPaBINYecKoi
apmarypbi: ot 20 o 160 gnametpa.

NOoAAEPXKA
Hannume NonHOro KoMnneKTa TeXHUYECKON LOKYMEHTaLUM (TeXHNYeCKe nacnop-
Ta, KaTasnory, pykoBofCTBa, MPOrpaMMbl UHXEHEPHbIX PacyeToB, MPOTOKOJbI MC-
NbiTaHWI).
» linpokana aunepckas ceTb, OXBaTbiBalowWasA BClo Tepputoputo Poccuu.
« MpoBeaeHne TexHNYECKNX 1 06yyaloLX CeMUHapPOB U Be61HapoB.
» CoBMeCcTHOe yyacTuie B TeMaTU4YeCcKUX BbiCTaBKaXx.
- MoaAepxKa peKnamMmHbIX KamMMaHMNit U MapKETUHIOBbIX aKLMiA.

NONIMNPONMUNEHOBAA TPYBA TEBO Masterpipe,
apMupoBaHHas nep$popUpPoBaHHbIM

aJlloOMnHNeM B LLeHTpe
Knen . g

TEBO MNdstcr=~= ® PP-R/AL/PP-R

PP-R

donbra

MaTepuan, Tpyba ocTaetca 6e3ynpeyHo 6Geno ©  rnagkomn.
[Nlo6aBneHune YO ctabunmsatopoBs B cnoii PP-R cHuxKaeT Bo3geincTeme
COJNTHeYHbIX Nlyyen Ha Tpyby Master pipe. Tpyba He MeHsieT LUBET CO
BpPEMEHEM.

+ JKono2uyHOCMb

[napkasa BHYTPeHHAA MOBEPXHOCTb MpPEenATCTBYyeT 06pa3oBaHMIo
Ha CTeHKax TPyb W3BECTKOBbIX OT/IOXKEHWN, PA3M, BOJOPOCSEN
1 NpofyKToB pacnaga. Tpybbl Master pipe He pX<aBeloT U MMeT
BbICOKMIA YPOBEHb LIYMOU30MALMUN.

» HadexHocmeo u donzoeeyHocmo

PacueTtHbIl cpok cnyx6bl — Ao 50 ner. MpoayKuus 3acTpaxoBaHa.



