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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
XapakTepncTnkn Tpyd 1 duntnHror TEBO technics cooTBeTcTBYIOT HOpMam ctaHaapTos FOCT, DIN v gp.

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 PP-R HOPMUPYIOTCA DIN 8077. Tabnwuua 2

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

. YCnoBHbIN
Hapy>xHbIi, MM npoxon (1ly) SDR M

HomuHan OTkiIoHeHVe MM OoMbl HomuHan OtknoHeHne Macca (kr) ?g%e:f(m HomuHan OTkiioHeHve Macca (kr) ?g%eb'\f(m
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. 3BABUCUMOCTb CPOKA CITYXXEbl TPYB TEBO technics OT BO3JAENCTBNA TEMMEPATYPbI
1 AABJIEHUA

[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 NMonuMnponuieHa nog Bo3AencTB1EM TEMOBON Ha-
rpy3ku. Jonrose4Hoctb Tpyd TEBO technics 3aBMcKT OT paboyero AaBneHuns 1 pabodet TeMnepaTypsbl. Tpybo-
npoeofpb! TEBO technics, M3roToBneHHbIe 13 NONNAPOMNUNIEHA, MOTYT SKCMNYaTUPOBATLCS B TeYeHME ANUTENbHO-
ro BpeMeHN.

[ns nonyyYeHus Kp1BbIX AOMATOBEYHOCTU TpYO 1 huTnHros 13 PP-R npu Temnepatypax ot 20 fo 100 °C 6binm
npoBefeHbl OOLIMPHbIE NCCNeAOBaHMS. B3anMMOCBS3b MexXay TeMnepaTypomr, AaBNeHMeM TPaHCNIOPTUPYeMOWM
KNIKOCTW M [ONrOBEYHOCTbIO TpYO 13 PP-R npuBefeHb! B «PacdeTax cpoka aKCnyaTaLmm noamnponmneHoBbIx
Tpyd Npu HopMarbHbIX ycnosuax T.M. TEBO technics B 3aBUCMMOCTW OT ASINTENIbHOCTA OTOMUTENIbLHOrO CE30Ha,
[LaBNeHns 1 TemnepaTtypbl TEMNOHOCUTENs AN HEeKOTopbIX ropofos Poccum» (http://www.tebo.ru/upload/
iblock /46f /dwseri%20zleli%20mvfybo%2023.08.2011.pdf). Mpu HOpManbHbIX YCNOBUAX 3KCMIyaTaLUmm Cpea-
HUI CpoK Cy>Obl TPYO — 50 neT Ans XonoAHOro BOAOCHa0XeHNs 1 25 neT ans ropsyero. Ecnm TpyObl noagep-
FNCb KPaTKOBPEMEHHOMY BO3LEMCTBUIO TemMnepaTypbl 100 °C, 3To He NpuMBeLET K HEODPATUMOMY U3MEHEHNIO
PU3NHECKNX U XUMMYECKMX CBONCTB MaTepumana.

MNpw aHanu3e NpyBeAEHHbIX HUXe 3aBUCUMOCTEN JONTOBEYHOCT OT AABNEHWS 1 TeMMNepaTypbl CledyeT y4uTbl-
BaTb, YTO peanbHbIN CPOK Cry>KObl MOANAPONMIEHOBbIX TPYO CKNaObIBAETCS N3 BPEMEHHbIX MPOMEXYTKOB, CO-
OTBETCTBYIOLLMX PA3NNYHbIM TEMMepaTypam 1 faBneHnsM. Hanpumep, otonutenbHbIi ce3oH ¢ 10 okTs0ps no 10
Mas Mo TeMnepaType TENIOHOCUTENA B cpeaHeM cocTaBnseT 40% OT MaKCcMMalbHOW TeMMNepaTypbl, a B NETHNN
nepuon, otonneHne otcytcteyet. COOTBETCTBEHHO, BbIPpabOTKa pecypca 3a OAMH KaneHdapHbIn rof GyaeT npu-
onusntenbHo 0,25 roaa, B 3aBUCMMOCTW OT YKa3aHHOWM [ONrOBEYHOCTM MPN MaKCUMabHOM OTONUTENbHOM TeM-
nepatype (AN 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 BO3JENCTBUS TEMMEPATYPbI Y IABJIEHUS. Tabnuua 3
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3.2. TMTMEHUYECKWUE CBONCTBA

TpybonpoBofHble cuctembl TEBO technics 6e3onacHb! Ans TPaHCNOPTUPOBKM MUTLEBOM BOAbI, COOTBETCTBYIOT
BCEM rocyflapCTBEHHbIM HOpMaM 6e3onacHOCTY Ans 300poBbs. Mpoaykums TEBO technics cepTudnumpoBaHa
B Poccum n umeet MvrverHndeckmm ceptngmkat PO.
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3.3. 3ByKomsonauus

Bnaropaps cBOMCTBaM MaTepumana v 60onbLUOM TORLWMHE CTEHOK TPYObI 1 dhnTnHr TEBO technics xapakTepm3y-
IOTCA HM3KOW Nepefaqen LWyMoB, 0b6pasyoLUMXCs NpY NPOTEKaHUW MO HAM XUAKOCTEN.

Tpybbl He HyXAAlOTCA B AOMNOMHUTENTbHOM LLUIYMOW30NALMM 1, COOTBETCTBEHHO, CO3Mal0T B MOMELLEHNAX MakK-
CMManbHO KOMOPTHbIE YCNOBYS MO LYMOBOW Harpy3ke.

3.4. TEMJIONPOBOAHOCTb

Hw3kas TennonpoBOAHOCTL, KOTOPOW 0ONafaeT MaTepuan, rapaHTUpyeT HebonbLUMe NOTEPU TeNna NP TpaHc-
nopTUPOBKE TennoHocuTens. CpaBHUTENbHbIE XapaKTePUCTUKL TennonpoBogHocTh (npmn 20 °C) nonmnpo-
nuneHa 1 MeTansoB, LMPOKO NMPUMEHSIEMbIX AN1s TPyOONPOBOAOB ropsvel U XONO4HOW BOAb! U OTOMIEHWS,

MOXHO NMOCMOTpPETDL B Tabn. 4.

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

3.5. PP-R NTIOXKAPHAS{ BE3ONACHOCTb

MoXapHO-TeXHNYeCKMNE XapakTepUCTMKN TPYO 1 COeAMHNTENBHDBIX LeTanern 13 nonunponuneHa (onpegeneHns
B COOTBETCTBUM C HopMamMu noxapHom 6e3onacHoct HIE 244-97):

© lpynna ropioyectu '3 (onpenenexa B cootseTcTBN ¢ FTOCT 30244-94 no Temnepatype ropeHus 360 °C).
© lpynna BocnnameHsiemocTtu B3 (nerkosocnnameHsembie) no FOCT 30402-96.

2 Obimoobpasyiowan cnocobHoctb 3 no FOCT 12.1.004-89, n. 4.18.

€. TOKCMYHOCTb NPOAYKTOB ropeHus T2.

© lpynna pacnpocrtpaHeHus nnamenu PM4 (cunbHopacnpocTtpansiowme) no FTOCT P51032-97.

[laHHOe Cbipbe BXOOMUT B «rpynny MaTepuanos, pearmpyoLimx obbl4HbIM 0bpa3om» B cyyae noxapa. N3ne-
s n3 PP-R HauMHatoT ropeTb, eciv nx NOMeCTUTb HeNMoCpeACTBEHHO B Nams. Bo Bpems ropeHuns nnams ma-
NOWHTEHCUBHOE, ManoabiMHoe; n3fenns 13 PP-R nepectatoT ropets, ecin Ux yopaTb 13 nnameHn. B cooTeeT-
CcTBUM C HopMamu ASTM D 1929-77 temnepatypa ropeHus nonunponuneHa — 360 °C.

B npouecce ropeHna 13 nonmnponuieHa ebiaensetca avokeug yrnepoga CO,, MonekynapHble yrinesogopo-
Obl, MPOAYKTbI UX OKNCNIEHWS 1 BOAA. BbigensieMble BellleCTBa MeHee 40BWUThl, YeM NPOAYKTbl rOpeHus aepe-
Ba W APYrvx MaTepmanoB Npu Tex xe yCIoBUSX.

CepTunumkaT noxapobe3onacHoOCTM He ABNSETCH 0bs3aTeNbHbIM, COrnacHo «lepeyHio obopynoBaHUs 1 Ma-
Tepurarnos, noasiexalimx obssatensHom ceptudmKalmm B 0bnactn noxapHon 6e3onacHoctn» (npurkas M4YC
Poccmm Ne320 ot 08.07.2002T.).

3.6. METOAbI MPEAOTBPALLEHUA MOXXAPA

TpyObl U duTKHIM TEBO technics cooTBeTCTBYIOT TpeboBaHMAM K MaTepmanaM knacca B3. TpyObl 06bI4HO 130-
NNPYIOTCA MPY MOMOLLM OTHEYNMOPHOMO MOKPbITUS, 415 TOFO HTODb! MCKITIOUYMTL BO3MOXXHOCTb BO3ropaHus. Mpu
npoknazke Tpyd BHYTPW CTEH 34aHNI LOMKHbI ObiTh COOMIOAEHbI BCE HOPMbI NMOXAPHON Oe30MacHOCTU.

3.7. YCTOMNYMBOCTb K YJIbTPADUONETOBOMY U3NTYYEHUIO

HeraTneHoe BO3AENCTBME YNbTPA(UONETOBOrO U3NYYEHUS U CONHEYHbIX JIy4er Ha CPOK Cy>KObl NNACTUKO-
BbIX TPYO M3BeCTHO AaBHoO. Mpoaykums TEBO technics narotasnmBaetcsa ¢ fobaBneHnem ynbTpahroneToBbix
CTabnNM3aTopoB, YTO 3HAYUTENBHO CHUXAET AECTPYKTUBHOE BO3AEMCTBME YNbTPadUONeTOBOrO M3nyyYeHms
1 CONMHEYHbIX Ny4en Ha TpyObl U dUTKHIM 13 PP-R TEBO technics.

a 4. KATANOr neoaykumm

4.1. TPYBbI TEBO technics TUIM SDR 11, SDR 6

TPYBA TEBO technics SDR 11

Kop (cep.) Kop (6en.) D mm S mm Ynak., wr./m
031010102 030010102 20 1,9 4/100
031010103 030010103 25 2,3 4/80
031010104 030010104 32 3,0 4/40
031010105 030010105 40 3,7 4/20
031010106 030010106 50 4,6 4/20
031010107 030010107 63 58 4/12
031010108 030010108 75 6,9 4/8
MOXET WCMONb30BATHCA MR XONOK, 031010109 030010109 90 8,2 4/8
HOIO NMMTbEBOIo N TEXHNYECKOro Bog0- 031010110 030010110 1o 100 4
CHa6)KEHI/IFI, B CMUCTeMaX NOopJayn CXKa- 030010111 125 14 Y4
TOro BO3yxa U ApYyrnx XnOKocTen. 030010112 160 146 /4

TPYBA TEBO technics SDR 6

Kop (cep.) Kop (6en.) D mm S mm Ynak., wr./m
031010202 030010202 20 34 4/100
031010203 030010203 25 4,2 4/80
031010204 030010204 32 54 4/40
‘ 031010205 030010205 40 6,7 4/20
031010206 030010206 50 84 4/20
031010207 030010207 63 10,5 4/12
031010208 030010208 75 12,5 4/8
031010209 030010209 90 15,0 4/8
Moxer  ncnonb3oBatbes  ANA rops- 031010210 030010210 110 18,4 4/4
4ero m XonogHoro BO,EI,OCHa6)KEHl/IH,
B CMCTeMax nofadvy COKaToro BO3A4yXa 030010211 125 208 44
W [pyrvx KNAKOCTEN. 030010212 160 26,6 4/4
030010202-02 20 34 2/100
030010203-02 25 4,2 2/80
030010204-02 32 54 2/40
030010205-02 40 6,7 2/20

4.2. TPYBbl TEBO technics TUM SDR 6, APMWPOBAHHbIE MEP®OPUPOBAHHON
AJIIOMUHUEBOW ®ONIbIron

AntoMnHMEBbIV cron TpyObl SDR 6 obecneyrBaer:
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 SDR 6, APMWUPOBAHHAS AJIOMWUHUEM (PP-R/AL/PP-R)

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 SDR 6, APMWUPOBAHHbIE MEP®OPUPOBAHHOW
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.

SDR 6, APMWPOBAHHASA AJIIOMWUHWEM B LLEHTPE

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

031010702 030010702 20 3,4 4/80
031010703 030010703 25 4,2 4/60
031010704 030010704 32 54 4/40
031010705 030010705 40 6,7 4/20
031010706 030010706 50 8,4 4/20
031010707 030010707 63 10,5 4/12
016010708 015010708 75 12,5 4/8
016010709 015010709 90 15,0 4/8
016010710 015010710 110 18,4 4/4
030010702-02 20 3,4 2/80
030010703-02 25 4,2 2/60
030010704-02 32 54 2/40
030010705-02 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, SBASIOTCS MHOTOCMOMHbBIMW 1 COCTO-
AT U3 Tpex cnoes: PP-R (13 ooHopogHoro nonunponuneHa — 6enbint uget), PP-R-GF (13 cMecn nonunponune-
Ha 1 CTEKIIOBOJNIOKHA — 3eneHbli LgeT), PP-R (13 ogHopoaHoro nonnnponuneHa — Oenbiv LBeT).

Nx npenmyLecTsa:

1. bonee HN3KMI KOIPPULMEHT TEMNOBOMO paclUMpeHns — fo 3HaveHns 0,05 mm/ M x T °C.

2. bonblias nonepeyHas XecTkoCTb TpyObl MO cpaBHeHMIo ¢ PP-R Tpybamu.

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

TPYBA TEBO technics SDR 7.4

Kogp (6en.) D mm S mm Ynak., wr./m
030010502 20 2,8 4/100
030010503 25 35 4/80
030010504 32 4,4 4/40
030010505 40 55 4/20
030010506 50 6,9 4/20
030010507 63 8,6 4/12
030010508 75 10,3 4/8
030010509 90 12,3 4/8
030010510 110 15,1 4/4
Kogp (cep.) Kop (6en.) D mm Smm Ynak., wr./m
031010402 030010402 20 3,4 4/100
031010403 030010403 25 4,2 4/80
031010404 030010404 32 54 4/40
031010405 030010405 40 6,7 4/20
031010406 030010406 50 84 4/20
031010407 030010407 63 10,5 4/12
031010408 030010408 75 12,5 4/8
031010409 030010409 920 15,0 4/8
031010410 030010410 110 18,4 4/4
030010402-02 20 34 2/100
030010403-02 25 42 2/80
030010404-02 32 54 2/40
030010405-02 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 pUTUHIM NpOoLLNK yCrEeLLHbIe UCMbITaHWs B «IHXeHepHOM LeHTpe «Tpy©onpoBoabl 1 SKOMOrvis» No «CTou-
KOCTU OUTUHTOB 1 X CoedunHeHnn C Tpybamm» no FTOCT 32415-2013. TexHn4eckme pa3paboTkm 3aLmLLeHbl Na-
TeHTaMu: N292932, N229931, N292814, N291130.

=

| |
| i
| |
| |
—. @
| |
| |
i |
i |

PncyHok 1 PuncyHok 2 PncyHok 3 PucyHok 4

MY®TA COEANHUTEJIbHASA

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

L1

031020102 030020102 20 90/900 20 27,5 34 15
031020103 030020103 25 50/600 25 329 37 16,5
031020104 030020104 32 30/300 32 42,3 4 18,5
031020105 030020105 40 20/200 40 52,85 45 20,5
031020106 030020106 50 12/108 50 66,25 52 24
031020107 030020107 63 6/60 63 83,5 60 28
031020108 030020108 75 6/36 75 99,9 65 30
031020109 030020109 90 2/24 920 119,9 71 33
031020110 030020110 110 1/10 110 146,8 80 37
031020111 030020111 125 1/8 125 161 90 41
031020112 030020112 160 1/6 160 213,4 114 54
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MY®TA NEPEXOAHASA BH/BH

MY®TA NEPEXOAHASA BH/HAP

M pefHa3Ha4YeHa Ona coegmHeHnd
\ H2 pr6 n Cpl/ITVIHFOB pasHoro Aua-
MEeTPa.
dit-—-—- —f-qF—-—1|D1
N
D
Kogp (cep.) Kop (6en.) D, mm Ynak., wr. L L1 L2 d D1
031020243 030020243 32x20 50/600 374 18,5 15 32 20
031020245 030020245 40x20 40/400 43,6 20,5 15 40 20
031020246 030020246 40x25 30/300 42,46 20,5 16,5 40 25
031020248 030020248 50x20 20/240 52,48 24 15 50 20
031020249 030020249 50x25 20/240 51,1 24 16,5 50 25
031020250 030020250 50x32 20/240 48,3 24 18,5 50 32
031020253 030020253 63x25 10/120 61,2 28 16,5 63 25
031020254 030020254 63x32 10/100 58,8 28 18,5 63 32
031020255 030020255 63x40 10/100 55,35 28 20,5 63 40
016020261 015020261 75x50 12/60 69,84 30 24 75 50

MY®TA KOMBUHNPOBAHHAS BP

MpenHa3HaveHa [Ans nepexona
C MOAMMNPONMUIeHOBON TPyObl Ha
TpyOHyI0 pe3boy.

D2 |

OV 9 9V V09, |

I RILLEY]

LaRsosesrteteletutetelet

SN Do),
A

D3

031020402 030020402 20x1/2" 40/200 20 1/2" 37 15 40
031020403 030020403 20x3/4" 25/150 20 3/4" 43 15 40
031020405 030020405 25x1/2" 30/180 25 172" 37 16,5 40
031020406 030020406 25x3/4" 25/150 25 3/4" 43 16,5 40
031020408 030020408 32x1/2" 20/120 32 1/2" 46,5 18,5 42,5
031020409 030020409 32x3/4" 20/120 32 3/4" 46,5 18,5 44
031020410 030020410 32x1" 15/90 32 1" 53 18,5 50

MY®TA KOMBMHNPOBAHHAA HP

L2 I'Ipeﬂ,HaaHaqua ang coegnHeHnAa
\VRA pr6 n CDMTVIHFOB pasHoro gua-
METpPa.
D1|D4|{{-—-—- H---—-+1D2
H1
Kop (cep.) Kop (6en.) D, mm Ynak., wr. D2 D4 L1 L2 D1 H1
031020202 030020202 25x20 40/560 20 25 15 16,5 329 36,3
031020203 030020203 32x20 30/390 20 32 15 18,5 42,3 39
031020204 030020204 32x25 30/360 25 32 17,68 20,5 41,81 41,57
031020205 030020205 40x20 30/330 20 40 15 20,5 52,85 44
031020206 030020206 40x25 30/330 25 40 16,5 20,5 52,85 44,7
031020207 030020207 40x32 20/200 32 40 18,5 20,5 52,85 45,5
031020208 030020208 50x20 20/200 20 50 15 24 66,25 50,7
031020209 030020209 50x25 20/200 25 50 16,5 24 66,25 51,4
031020210 030020210 50x32 15/150 32 50 18,5 24 66,25 51,8
031020211 030020211 50x40 15/120 40 50 20,5 24 66,25 52,1
031020212 030020212 63x20 10/80 20 63 15 28 83,5 58,5
031020213 030020213 63x25 10/80 25 63 16,5 28 79,3 59,3
031020214 030020214 63x32 10/80 32 63 18,5 28 79,3 60
031020215 030020215 63x40 10/80 40 63 20,5 28 79,3 60,4
031020216 030020216 63x50 6/60 50 63 24 28 78,9 62,3
031020219 030020219 75x32 10/60 32 75 18,5 30 99,9 66,2
031020220 030020220 75x40 10/60 40 75 20,5 30 99,9 66,6
031020221 030020221 75x50 10/60 50 75 24 30 99,9 68,5
031020222 030020222 75x63 5/40 63 75 28 30 99,9 70,3
031020223 030020223 90x32 4/40 32 90 18,5 33 119,9 73,9
031020224 030020224 90x40 4/36 40 90 20,5 33 119,9 74,3
031020225 030020225 90x50 4/36 50 90 24 33 119,9 771
031020226 030020226 90x63 4/36 63 90 28 33 119,9 77,9
031020227 030020227 90x75 2/24 75 90 30 33 119,9 77,7
016020229 030020229 110x50 1/20 50 110 24 37 146,8 86,6
016020230 030020230 110x63 1/20 63 110 28 37 146,8 87,4
016020231 030020231 110x75 1/20 75 110 30 37 146,8 87,2
016020232 030020232 110x90 1/15 90 110 33 37 146,8 87,6
016020233 030020233 125x110 1/11 110 125 38,38 40,96 160 93,48
016020234 030020234 160x110 1/8 110 160 37 54 213,4 121
L MNpefHa3HavyeHa ons coefnHeHms
TPYO M PUTMHIOB pasHoro Aua-
MeTpa.
d|-[—-——-—1 —-—-11|D1
L2
L

Kop (cep.) Kop (6en.) D, mm Ynak., wr. L L1 L2 d D1
031020242 030020242 25x20 100/1000 34,8 16,5 15 25 20
031020244 030020244 32x25 50/500 37,24 18,5 16,5 32 25
031020247 030020247 40x32 30/240 42,26 20,5 18,5 40 32
031020251 030020251 50x40 20/200 47,52 24 20,5 50 40
031020256 030020256 63x50 10/100 54,58 28 24 63 50
016020262 015020262 75x63 6/48 73,2 30 28 75 63
016020266 015020266 90x63 6/36 80 33 28 90 63
016020267 015020267 90x75 4/24 82,98 33 30 920 75
016020272 015020272 110x90 2/18 97,4 37 33 110 90

I'Ipe):l,HasHaqua ona  nepexoga
C nonumnpon MneHoBow pr6b| Ha
B TpyOHyI0 pe3boy.
D2 {— -~ -—-f|p4|D3
L

Kogp (cep.) Kogp (6en.) Dmm x G" Ynak., wr. D2 D4 L L1 D3
031020602 030020602 20x1/2" 40/160 20 1/2" 54 14,5 37
031020603 030020603 20x3/4" 20/120 20 3/4" 55 14,5 43
031020605 030020605 25x1/2" 40/160 25 1/2" 54 16 37
031020606 030020606 25x3/4" 20/120 25 3/4" 55 16 43
031020608 030020608 32x1/2" 15/90 32 1/2" 56,5 18 46,5
031020609 030020609 32x3/4" 15/90 32 3/4" 59 18 46,5
031020610 030020610 32x1" 10/60 32 1" 75 18 53
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MY®PTA KOMBUHNPOBAHHAS BP NOA KoY MY®TA KOMBMHNPOBAHHASA PA3bEMHAS HP EBPOKOHYC (LUTYLIEP)

MNpegHa3HadYeHa ANsS nepexoda e Wcnonbsyetcs  Ans  nonydenuns
C noaunponuneHoBow Tpybel Ha B e T Pa3beMHOro COEANHEHUA MEXAY
L pr6|.|y|o pe3b6y_ LLlecTUrpaHHuK T MeTajim4yeckon 1 nonunponu-
p2|f———1--—-}-—-Ha|p3 nof Koy yaobeH ansa yaep>xkaHus dt-—-—-—+ = -G |D neHoson Tpybamu.  [oBbllweH-
dutHra npu3ataxke pesbbbl. B SRE a | || s Has TrepMeTnyHOCTb Mpu  nepe-
MEHHbIX TeMMepaTypHbIX Harpys-
L Kax.
< T
H
Koa (6en.) D mm x G" Ynax., wr. 4 ¢ L D
Koa(cep) __ Ko(6en) _ _ Ommxg" _ ynacwr @ . 03 D2 __H L 015021202 20172° 20/200 20 172 64 32
015020508 32x1" 15/150 1" 57 32 45 16 015021205 25x3/4" 5/120 25 3/4" 65 36
: . 015021208 32x1" 5/80 32 1 73 49
015020517 40x1 5/35 1 63 40 50 20,5 015021210 20x1. 178" 2750 20 X 79 2
031020510 030020510 40x1.1/4" 5/35 1.1/4" 68 40 54 20,5 015021211 50x1.1/2" 2/30 50 1.1/2" 86 68
031020511 030020511 50x1.1/2" 6/24 11/2" 80 50 58 24 015021212 63x2 1720 63 2 24 86
031020512 030020512 63x2" 4/16 2" 95 63 65 27,5
X MY®DTA KOMBUHUPOBAHHAS PASHEMHASA BP EBPOKOHYC (MY®DTA)
031020513 030020513 75x2.1/2" 2/8 21/2" 120 75 79 30,5
016020514 015020514 903" 1/5 3" 136 90 76 33 777z 3 Mcnonb3yetca gns  nonyyenus
016020515 015020515 110x4" 1/4 4" 170 110 87 37 RRRKKRRKS Pa3bEMHOrO COEAMHEHUs MeX-
4y MeTannyeckor 1 NoaMnponu-
MY®DTA KOMBUHNPOBAHHAS HP NOA4 KJ1HOY d T G pe nexoson Tpybamu. MosbileHHas
repMeTUYHOCTb npwm nepe-
L MNpeaHasHaveHa Ans nepexopa MEHHbIX TeMMnepaTypHbIX Harpys-
C NONMNPONUIEHOBOM TPYyObl Ha L1 Kax.
TpyOHyto pe3bby. LLecturpaHHmK
NoA KitoH yAobeH Ang yaep>kaHus Koa (6en.) D mm x G" Ynax., wr. 4 6 1 L D S
d T r~—1|6|P qf)I/ITI/IHFa an 3aTaXKKe pe3b6b| 030021802 20x1/2" 30/150 20 1/2" 36 15 39,5 37
030021805 25x3/4" 25/125 25 3/4" 39 16,5 48 46
030021808 3241" 20/80 32 1 43 185 53 51
N 030021810 40x1.1/4" 10/40 40 1.1/4" 51 20,5 67 64
L 030021811 50x1.1/2" 5/25 50 1.1/2" 56 24 86 82
030021812 63x2" 4/16 2" 59 28 102 98

63
e s e e — . - - - - MY®TA KOMBUHUPOBAHHAS PA3SbEMHAS HP EBPOKOHYC (MY®TA
015020708 32x1 10/110 32 1 16 67 55
015020717 40x1" 5/30 40 1" 20,5 73 76 - |/|C|-|QJ-|b3yeTc;| ona  nonyyeHma
031020710 030020710 40x1.1/4" 5/30 40 1.1/4" 20,5 83 68 Pa3beEMHOr0 COEAMHEHNS MeX-
031020711 030020711 50x1.1/2" 6/24 50 1.1/2" 24 87 80 ay MeTalIM4YecKom n noaMnponm-
031020712 030020712 63x2" 4/16 63 2" 27,5 99 95 dl—F—-—- RN | - 6P NIeHOBOM pr6aM|/]. MNoBblLLIEeHHan
031020713 030020713 75%x2.1/2" 1/8 75 2.1/2" 30,5 100 120 L repMeTUYHOCTb npw nepe-
016020714 015020714 90x3" 1/5 920 3" 33 124 136 ] MEHHBIX TeMMepaTypHbIX Harpys-
016020715 015020715 110x4" 1/3 110 4" 37 137 170
L1 KaX.

MY®DTA KOMBUHUPOBAHHAS PA3bBEMHASA BP EBPOKOHYC (LLUTYLLEP) Kog (6en.) D mm x G" Ynak,, wr. [  d G 11 L Db S |
030021902 20x1/2" 30/120 20 1/2" 41 15 39,5 37
030021905 25x3/4" 20/100 25 3/4" 46 16,5 48 46
F ZZA_ & MCHONb?’yeTCH ANa - NONyHeHna 030021908 32x1" 15/75 32 1" 56 18,5 53 51
Pa3beMHOro CoeMHeEHNA MeXay 030021910 40x1.1/4" 10/40 40 1.1/4" 61 20,5 67 64
””””””” H- Y _ 030021911 50x1.1/2" 5/25 50 1.1/2" 65 24 86 82
MeTaJ'IJ'Ilil'-IeCKOl/l v nonmnponu 030021912 63x2" 4/16 63 2" 74 28 102 98
1 [ LHE -6 |p neHoBoW Tpybamu. lMoBbieHHas
il repMeTUHHOCTb NPV NePeMEHHbIX LUTYLIEP EBPOKOHYC C HAKUAHOMN FANKON
””””””” TeMnepaTypHbIX Harpy3Kax. 5
. > patyp by MoeanbHbIi Nepexod Ans coenum-
HeHus PP-R Tpybbl DN20 ¢ pe3b-
601 3/4» (eBPOKOHYC).
Kop (6en.) D mmxG" Ynak., wr. d (] L »] HaanMep: ﬂ,BOﬁHOM KnanaH gnq
015021102 20x1/2" 20/200 20 1/2" 53 32 PaOMaTOPOB C HWXHWM MOAKITO-
015021105 25x3/4" 15/150 25 3/4" 54 38 YeHmeM. M3ﬂ,eﬂl/|e 3anaTteHToOBaHo.
015021108 32x1" 5/100 32 1" 62 49 MateHT N°2408814
015021110 40x1.1/4" 2/60 40 1.1/4" 66 54 '
015021111 50x1.1/2" 2/40 50 1.1/2" 73 68
p p Kop (6en.) DmmxG" ynak., wr. FB*——_
MR 63X 1730 63 2 80 86 030091011 20x3/4" 20/360 20 3/4" 43 32
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MY®PTA KOMBUHNPOBAHHASA PA3SbEMHASA BP MY®TA NMNACTUKOBAA PASbEMHAS BP

Vicnonb3yetcs  ans  nonyqeHus
Pa3bEMHOrO COeAMHEHNs MeXAy
MEeTanM4ecko 1 nonunponune-
HoBOW Tpybamn. Ha pe3bboBOM

Vicnonb3yetcs  ans  nonyqeHus
Pa3bEMHOrO COeAMHEHNs MEXAY
MeTanIM4eckon 1 mnonunponune-
HoBoW Tpybamu. Ha pe3bboBoM

i D g - D
dl G LITYLLepe MMeeTCs LWEeCTUrpaHHKK, dl f LITYLLepe MMeeTCs LWeCTUrpaHHKK,
3a KOTOPbIN MydTa yaepXmBaeTcs 3a KOTOPbIN MydTa yaepXmBaeTcs
L Npw 3aTaxke. L npu 3aTaxXKe.
Kop (cep.) Kop (6en.) Dmm x G" Ynak., wr. d G L L1 D Kop (6en.) Dmm x G" Ynak., wr. d G L L1 D
016020802 015020802 20x1/2" 20/160 20 172" 15 A 39 030021402 20x1/2" 10/160 20 e 16 15 0
016020803 015020803 20x3/4" 10/100 20 3/4" 15 4 39 - -
016020804 015020804 201" 10/60 20 1 15 43 54 030021405 25x3/4 107100 25 3/4 16 165 52
016020817 015020817 25x1/2" 10/100 25 1/2" 15 41 50 030021408 32x1" 5/60 32 1" 19 18,5 58
016020805 015020805 25x3/4" 10/100 25 3/4" 16,5 0 50
016020806 015020806 25x1" 10/60 25 172" 16,5 24 50
016020807 015020807 32x3/4" 10/60 32 3/4" 20 48 50 MY®TA NNACTUKOBASA PA3SbEMHASA HP
016020808 015020808 32x1" 10/60 32 1 20 50 54
016020809 015020809 32x1.1/4" 5/40 32 1.1/4" 20 50 70 L Mcnonb3yetca Ons  nonyyeHus
016020810 015020810 40x1.1/4" 5/40 40 1.1/4" 20,5 53 70 Pa3beMHOro COSMHEHNA Mexay
016020811 015020811 50x1.1/2" 4/24 50 1.1/2" 24 54 86 z
016020812 015020812 63x2" 1/15 63 2" 28 62 107 | | METannuHeckon 1 nonvnponune-
015020813 75x2.1/2" 1/5 75 2.1/2" 32 72 130 HoBoW Tpybamu. Ha pe3bboBoMm
1-— _ A b
dl G LITYLLepe MMeeTCs LWeCTUrpaHHmK,
MY®DTA KOMBUHNPOBAHHAS PA3bEMHAS HP 3a KOTopbI MydTa YAEPKMBAETCS
L npu 3aTaxXKe.
1 Micnonb3yetcsd  Ons  nonyveHuns
Pa3beEMHOro CoeAVHEHUA MeXay
oo HoBO TpyBamu. Ha pesb6oBoM 030021502 20x1/2 10/160 20 172 62 15 M
dlf -— = do ) WTYLIepe MMeeTCs LeCTUrPaHHIAK, 030021505 25x3/4 10/100 25 3/4 64 16,5 52
33 KOTOPBIN MyhTa yIepPXMBaETCH 030021508 32x1 5/60 32 1 66 18,5 58
L Mpu 3aTsxke.
WITYLUEP (BYPT) AN NPUCOEANHEHNA CHETYUKA BObl
Kop (cep.) Kop (Gen.) Dmm x G" Ynak., wr. d G L1 L D BypTbl ncnonb3yloTca ANs MOHTa-
016020902 015020902 20x1/2" 20/160 20 1/2" 52 15 39 >Xa CYeTYMKa BOAb! CB’]S (|/|J_||/] o-
016020903 015020903 20x3/4" 10/100 20 3/4" 56 15 39 6 6
016020904 015020904 2051 10/60 20 K 60 15 54 D1 Oro Apyroro ¢ BbIXOAOM PE3bObI
016020917 015020917 25x1/2" 10/100 25 1/2" 51 15 49 P I N E— N L 1 b Ha 3/4"). OH no3BonseT cpasy, He
016020905 015020905 25x3/4" 10/100 25 3/4" 54 16,5 49 l Mcnoﬂb3yﬂ KOM6I/IHI/IpOBaHHbIX
016020906 015020906 25x1" 10/60 25 1 58 16,5 49 ° 6v PP-R
016020907 015020907 32x3/4" 10/60 32 3/4" 56 18,5 53 AeTanen, coeanHnTb Tpyoy Fr-
016020908 015020908 32x1" 10/60 32 1 63 18,5 54 L CO CYETYMKOM.
016020909 015020909 32x1.1/4" 5/30 32 1.1/4" 68 18,5 70
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 Kop (6en.) Ynax., wr.
016020912 015020912 63x2" 110 63 2" 76 28 105 015091102 20 10/700 2 2 39 13
015020913 75x2.1/2" 1/5 75 2.1/2" 90 32 130
MY®TA C HAKUOHOW FTAKON
MY®TA PA3BOPHASA PEMOHTHAS PP-R A
Y PazbeMHOe coefuHeHMe MexX-
. Cnonb3yeTcs  Ons  MnonyvyeHns N [y NOAMMPONMAEHOBOM TpyBON
PASBEMHOTO COEANHEHVA MEXTY N MeTannuyeckon Tpybom unu
MONMNPONMNEHOBLIMU  TPYOamu. Dldi -~~~ A -rle MUTUHIOM C HapyXXHOW TpyBHOM
all My—— _ ||alp Ha pe3bbosom WTyuepe nmMeetcs pe3b60oi (MNacTUKOBbIN WTYLEP).
LIECTUIPaHHNK K3 nnacTuka, 3a N

L1

KoTopbIM MydTa yOepXMBaeTcs
Npw 3aTsxKe.

Kop (6en.) Ynak., wr. d D L L1 . "

030021601 20 30/300 20 o 55 15 031021701 030021701 20x1/2 50/300 20 1/2 61,8 15 29,5
030021602 25 20/160 25 52 59 17 031021702 030021702 20x3/4" 40/200 20 3/4" 58 15 357
030021603 32 10/100 32 57 60 19 031021706 030021706 25x3/4" 40/160 25 3/4" 60,3 16,5 42,5

Dmm x G"

Kop (cep.)

Kog (6en.)

Ynak., wr. D1 (c] L L1 D
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MY®TA PASBEMHASA U3 PP-R (PN10)

0 MydTta nop cBapky. lMpenHasHa-
YeHa ONS CO30aHUS Pa3beMHOro

] coenuHeHus PP-R-Tpyo.
‘[ —] He nmeeT MeTann4eckmx Yacten.
Mo3TOMY MOXET ObITb NPUMEHEHA

(MpY HaNMUYUU XMMUYECK CTOWN-
KVMX NpoKnafok) ans Tpybonpo-
BOZOB C arpeccMBHbIMU Cpeaamu.

MY®TA C HAKUOHOW FTANKOW (METAJIJIMYECKWUIA LUTYLIEP)

L Pa3bemMHOe COefVHeHWE MeX-

Iy MOnuMnponuneHoBon Tpydown

] 1N MeTannmnyeckon Tpybon unm

bl o, L,,,J,,, T . q)MTM6|4r9hE1 C Hapy)lfHOVI pr)6HOI7I
e3600m (NaTyHHbIN LWTYLEP).
e ’ e R

Kop (cep.) Kog (6en.) D mm Ynak., wr. d L2 L L1
031020301 030020301 20 30/300 20 15 44 40
031020302 030020302 25 20/160 25 16,5 55 50
031020303 030020303 32 10/100 32 18,5 67 58
031020304 030020304 40 5/50 40 20,5 79 66

Kop (cep.) Kog (6en.) Dmm x G" Ynak., wr. D1 (] L L1 D
031021001 030021001 20x1/2" 40/240 20 1/2" 56 15 31
031021002 030021002 20x3/4" 30/120 20 3/4" 57 15 31
031021006 030021006 25x3/4" 25/150 25 3/4" 57 15 37
031021007 030021007 25x1" 20/80 25 1" 66 17 47
031021010 030021010 32x1" 15/90 32 1" 66 18 46
031021011 030021011 32x1.1/4" 12/72 32 1.1/4" 67 18 47

YroJIbHUK 90°

Mcnonb3yetcs ons nosopota Tpy-

L

bonpoBoga Ha 90°.

LUTYLEEP C HAKUAHOW FAUK

\
. Sl 1p2|os
L

Kop (cep.) Kop (6en.) Ynak., wr. L L1 L2 D2 D3
031030102 030030102 20 50/550 35,2 14,5 35,2 19,5 27,5
031030103 030030103 25 30/360 45,95 16 45,95 24,5 32,9
031030104 030030104 32 20/160 56,15 18 56,15 31,5 42,3
031030105 030030105 40 10/110 67,93 20,5 67,93 39,45 52,85
031030106 030030106 50 5/50 82 24 81 49,45 66,25
031030107 030030107 63 4/32 101,75 27,5 101,75 62,5 83,5
031030108 030030108 75 2/20 118,95 30,5 118,95 74,9 99,9
031030109 030030109 90 1/10 138,95 33 138,95 89,9 119,9
031030110 030030110 110 1/4 166,4 37 166,4 110 146,8
031030111 030030111 125 1/4 181,9 41,5 181,9 121 160
031030112 030030112 160 1/2 243,7 54 243,7 160 213,4

PasbeMHOe CoefMHEHVE —MeX-
Ay NONMNpPONUIeHOBOM TpyboM
N MeTannnyeckon Tpybon wnm
(DUTUHIOM C Hapy>XHOW TpyOHOM
pe3bbon.

Kog (Gen.) Dmm x G" ynak, wr. A - Y - B
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

YroflbHUK KOMBUHUPOBAHHbI NOA KoY BP

L1

Mo3BonsfeT genatb Nepexon C Tpy-
Obl PP-R Ha pgetanb C Hapy>Hom
TpyOHOM pe3bbon. LLlecTurpaHHmK

OJIbHUK 45°

- YronbHWK NoA cBapky. MpumeHs-
eTCH AN NiaBHbIX MOBOPOTOB.

non, KoY yaobeH ans yaepXaHus
G Npw 3aTsxKe pe3bObl.

< Yao6eH Ans U3roToBNEHWs Y3108
S gt CMeLLEeHNs, KOPPEKTVPOBKM OCe-
BOW NIHNK TpybOoNpoBoAa.
)

Gonlcep) —Kon oen) T T S S
031030202 030030202 20 50/700 20 48 38
031030203 030030203 25 50/400 25 55 45
031030204 030030204 32 20/220 32 65 55
031030205 030030205 40 10/120 40 77 69
031030206 030030206 50 8/72 50 85 79
031030207 030030207 63 4/40 63 103 97
031030208 030030208 75 2/18 75 128 118
031030209 030030209 90 1/12 90 140 130
031030210 030030210 110 1/6 110 170 160
031030211 030030211 125 1/4 125 180 175
030030212 160 1/2 160 238 240

Kog (6en.)
015030508

Dmm x G"
32x1"

Ynak., Wwr.

10/40 32

D

74 20 80

JNIbHUK KOMBUHWUPOBAHHbIN MO, KJOY HP

Kopg (6en.)
015030708

Dmm x G"
32x1"

Ynak., wr.
10/40

32

Mo3BonseT genatb nepexof ¢ Tpy-
Obl PP-R Ha feTanb C BHyTpeHHew
TpyOHOM pe3bbon. LLlecTurpaHHmk
nof Koy ygobeH Ans yaepxaHus
Npw 3aTsxKe pe3bObl.

1" 65 93
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YrOJIbHUK 90° BH/BH

YroneHVIK NepexofHov Nog CBapky
NONNMPONUNEHOBLIX TPYD pasHbIX
OnameTpoB Ha yron 90°.

Kogp (cep.) Kogp (6en.) D mm Ynak., wr. d d1 D L
031031101 030031101 25x20 30/360 25 20 42 43
031031102 030031102 32x20 30/300 32 20 47 48
031031103 030031103 32x25 25/225 32 25 52 53

YronbHWUK 90° BH/HAP

A

Mo3BONSIET COEAMHNTL TPYDY C Pu-
TWUHroM nog yrnom 90°.

L1
Kop (cep.) Kop (6en.) D mm Ynak., wr. L L1 L2 d D2 D3
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
031030305 030030305 25/20 40/400 57,4 16,5 15 25 20 40
031030306 030030306 32/20 30/300 57,8 18,5 15 32 20 41
031030307 030030307 32/25 25/250 64,9 18,5 16,5 32 25 46

YrOJIbHUK KOMBUHNPOBAHHbBIW C KPEMJIEHUEM BP

Q

I

CRy>KmnT yCTaHOBOYHbBIM 311EMEHTOM
AN TMOACOeAMHeHVs Bofonpubo-
poB. VIMeeT BCTaBKy C BHYTPEHHEN
TpyOHOM pe3bbon 1 3nemeHT Kpe-

D
e nneHna K cTeHe.
L
Kop (cep.) Kop (6en.) Dmm x G" Ynak., wr. d G L D L1
031030802 030030802 20x1/2" 20/100 20 1/2" 47 43 15
031030804 030030804 25x1/2" 10/100 25 3/4" 53 43 16,5

OJIbHUK KOMBUHWUPOBAHHbI C KPEMJIEHVEM HP

d

CRy>KnT yCTaHOBOYHbBIM 31EMEHTOM
AN TMOACOeAnHeHVs Bogonpubo-
pOB. VIMeeT BCTaBKy C BHYTPEHHeNn
TpyOHOM pe3bboi 1 3nemeHT Kpe-
MAeHWs K CTeHe.

L
oA (cep o (6e D 8 d (] L D
031030902 030030902 20x1/2" 20/80 20 1/2" 70 44
031030904 030030904 25x1/2" 10/60 25 1/2" 62 65

YroflbHUK KOMBUHUPOBAHHbIA HP

Mo3BonseT genatb nepexon C Tpy-
Obl PP-R Ha petanb c TpyOHom
. I — _ e pe3bbomn.
/
1
S
a7
Kop (cep.) Kogp (6en.) Dmm x G" Ynak., wr. d (] D L
031030603 030030603 20x1/2" 20/160 20 12" 48 61
031030604 030030604 20x3/4" 20/120 20 3/4" 51 65
031030606 030030606 25x1/2" 20/120 25 12" 48 68
031030607 030030607 25x3/4" 15/90 25 3/4" 51 69
031030609 030030609 32x1/2" 15/90 32 12" 51 7
031030610 030030610 32x3/4" 10/70 32 3/4" 52 79
031030611 030030611 3241" 10/50 32 % 62 82

YroJlbHUK KOMBUHUPOBAHHbIN BP

MNo3Bonser penatb nepexon C Tpy-
Obl PP-R Ha petanb ¢ TpyOHom
pe3bbon.
Kop (cep.) Kop (6en.) Dmm x G" Ynak., wr. D2 D3 L1 L2 D1
031030403 030030403 20x1/2" 20/160 20 3/4" 15 51,2 49,84
031030404 030030404 20x3/4" 20/140 20 1/2" 15 46,2 47,11
031030406 030030406 25x1/2" 20/120 25 1/2" 16,5 48,51 53,94
031030407 030030407 25x3/4" 20/100 25 3/4" 16,5 50,57 54,66
031030409 030030409 32x1/2" 15/90 32 1/2" 18,5 59,36 66,2
031030410 030030410 32x3/4" 20/80 32 3/4" 18,5 52,4 63,95
031030411 030030411 32x1" 10/50 32 1" 18,5 62,43 66,87
G PasbeMHoe coefiHeHMe No yriom
d 90° Mexay nonMnponuIeHoBOM

Tpybon 1 MeTannmveckon Tpybon

\ g
SN \\\\\§ i NN PUTUHIOM C Hapy>XHOW TpyO-
G , HOW pe3bboi.
Kop (cep.) Kop (6en.) Dmm x G" Ynak., wr. d (c] L L1 L2
031031001 030031001 20x1/2" 25/200 20 1/2" 41 56 15
031031002 030031002 20x3/4" 20/120 20 3/4" 42 58 15
031031005 030031005 25x3/4" 20/100 25 3/4" 52 64 16
031031006 030031006 25x1" 20/80 25 1" 53 71 16
031031008 030031008 32x1" 15/75 32 1" 60 77 18
031031009 030031009 32x1.1/4" 8/40 32 1.1/4" 61 78 18
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TPOMHUK NEPEXOAHOWN

TpOWHWK Nof, CBapKy ONs coefuHe-

TPOMHUK

. TPOWHWK CBapHOW ANS COEAMHEHNS

L Tpex Tpyd MM PUTUHIOB OOHOMO
AVaMeTpa.

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

Kop (cep.) Kop (6en.) mm Ynak., wr. D2 D5 D8 L L1 L2 L3 L4
031040204 030040204 20x25x20 30/360 20 25 20 55 15 16,5 15 43,75
031040205 030040205 25x20x20 30/300 25 20 20 55 16,5 15 15 46,45
031040206 030040206 25x20x25 25/275 25 20 25 55 16,5 15 16,5 46,45
031040207 030040207 25x25x20 30/300 25 25 20 55 16,5 16,5 15 46,45
031040208 030040208 32x20x20 20/200 32 20 20 60 18,5 15 15 56,15
031040209 030040209 32x20x25 20/200 32 20 25 60 18,5 15 16,5 55,15
031040210 030040210 32x20x32 15/150 32 20 32 60 18,5 15 18,5 57,15
031040211 030040211 32x25x20 20/200 32 25 20 64 18,5 16,5 15 55,15
031040212 030040212 32x25x25 20/160 32 25 25 63 18,5 16,5 16,5 55,15
031040213 030040213 32x25x32 15/150 32 25 32 64 18,5 16,5 18,5 55,15
031040215 030040215 32x50x32 6/60 32 50 32 92 18,5 24 18,5 63,15
031040218 030040218 40x20x40 10/100 40 20 20 63 20,5 15 20,5 66,42
031040220 030040220 40x25x40 10/100 40 25 40 68 20,5 16,5 20,5 66,42
031040222 030040222 40x32x32 10/100 40 32 32 76 20 20 20 66
031040223 030040223 40x32x40 10/80 40 32 40 76 20,5 18,5 20,5 66,42
031040224 030040224 40x50x40 5/50 40 50 40 93 20,5 24 20,5 72,42
031040225 030040225 50x20x50 9/72 50 20 50 71 24 15 24 81,12
031040228 030040228 50x25x50 9/72 50 25 50 76 24 16,5 24 81,12
031040229 030040229 50x32x32 6/60 50 32 32 83 24 18,5 18,5 81,12
031040230 030040230 50x32x40 8/64 50 32 40 90 24 18,5 20,5 80,12
031040231 030040231 50x32x50 6/60 50 32 50 82 24 18,5 24 81,12
031040232 030040232 50x40x32 6/60 50 40 32 90 24 20,5 18,5 80,12
031040233 030040233 50x40x40 5/50 50 40 40 90 24 20,5 20,5 80,12
031040234 030040234 50x40x50 6/60 50 40 50 92 24 20,5 24 83,12
031040235 030040235 50x50x32 6/60 50 50 32 102 24 24 18,5 83,12
031040236 030040236 50x50x40 5/40 50 50 40 101 24 24 20,5 84,12
031040237 030040237 63x20x63 4/48 63 20 63 80 28 15 28 89,25
031040238 030040238 63x25x63 4/32 63 25 63 84 28 16,5 28 89,25
031040239 030040239 63x32x63 4/32 63 32 63 90 28 18,5 28 89,25
031040240 030040240 63x40x63 4/32 63 40 63 98 28 20,5 28 85,25
031040241 030040241 63x50x63 2/32 63 50 63 105 28 24 28 86,25
031040244 030040244 75x32x75 2/24 75 32 75 96 30 18,5 30 117,95
031040245 030040245 75x40x75 2/20 75 40 75 104 30 20,5 30 117,95
031040246 030040246 75x50x75 2/20 75 50 75 112 30 24 30 117,95
031040247 030040247 75x63x75 2/18 75 63 75 128 30 28 30 117,95
031040248 030040248 90x32x90 1/18 90 32 90 104 33 18,5 33 137,95
031040249 030040249 90x40x90 1/12 90 40 90 112 33 20,5 33 137,95
031040250 030040250 90x50x90 1/12 920 50 90 113 33 24 33 137,95
031040251 030040251 90x63x90 1/12 90 63 90 135 33 28 33 135,95
031040252 030040252 90x75x90 1/12 920 75 90 146 33 30 33 136,95
031040254 030040254 110x50x110 1/8 110 50 110 128 37 24 37 167,4
031040255 030040255 110x63x110 1/6 110 63 110 128 37 28 37 167,4
031040256 030040256 110x75x110 1/6 110 75 110 158 37 30 37 163,4
031040257 030040257 110x90x110 1/5 110 90 110 170 37 33 37 163,4

030040258 160x110x160 172 160 110 160 226 54 37 54 236,7

-—-+|p2

D1

031040102 030040102 20 30/390 39,75 52 27,5 19,5 15
031040103 030040103 25 25/250 45,39 62 329 24,5 16,5
031040104 030040104 32 15/120 57,15 72 42,3 31,5 18,5
031040105 030040105 40 5/80 69,42 86 52,85 39,45 20,5
031040106 030040106 50 4/40 85,12 104 66,25 49,45 24
031040107 030040107 63 2/24 104,75 126 83,5 62,5 28
031040108 030040108 75 2/16 120,95 142 99,9 749 30,5
031040109 030040109 90 1/10 141,95 164 119,9 89,9 33
031040110 030040110 110 1/4 169,4 192 146,8 110 37
031040111 030040111 125 1/3 173,25 207 160 121,94 42,25
031040112 030040112 160 1/2 246,7 280 2134 160 54

TPONHUK KOMBWUHWUPOBAHHbIV BP

H1

Ons co3paHus pesbboBoro 6Hoko-

BOro 0TBOAA TpyOonpoBoaa.

Kop (cep.) Kop (6en.) Dmm x G” Ynak., wr. D2 D L H H1

031040302 030040302 20x1/2" 20/120 20 1/2" 15 56 48,25
031040305 030040305 25x1/2" 20/100 25 1/2" 16,5 60 53,45
031040306 030040306 25x3/4" 10/80 25 3/4" 16,5 60 54,95
031040308 030040308 32x1/2" 10/70 32 1/2" 18,5 62 61,05
031040309 030040309 32x3/4" 10/60 32 3/4" 18,5 64 63,05
031040310 030040310 32x1" 10/50 32 1" 18,5 78 65,05

TPONHUK KOMBUHWUPOBAHHbIV HP

!
H1 1
|

Ons co3paHus pesbboBoro 6Hoko-

BOro otsofa Tpybonposofa.

031040502 030040502 20x1/2" 20/120 20 1/2" 56 62,25 15

031040505 030040505 25x1/2" 15/90 25 1/2" 60 67,45 16,5
031040506 030040506 25x3/4" 10/80 25 3/4" 60 69,95 16,5
031040508 030040508 32x1/2" 10/70 32 1/2" 62 75,15 18,5
031040509 030040509 32x3/4" 10/60 32 3/4" 64 78,15 18,5
031040510 030040510 32x1" 10/40 32 1" 78 90,15 18,5
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TPOMHUK C HAKUAHOM FANKON (METAJTTUYECKWUIA LUTYLLEP)

[ns co3maHWs pa3bemMHoro pesb-
boBoro OOKOBOro OTBOAA Ha TPYy-
HonpoBofe C MOMOLLBI0 HaKMAHOM
ravkn (BP).

I

77

D
Kop (cep.) Kog (6en.) DmmxG" Ynak., wr. d (] D L
031040701 030040701 20x1/2" 25/150 20 1/2" 50 62
031040702 030040702 20x3/4" 20/100 20 3/4" 65 71
031040705 030040705 25x3/4" 20/80 25 3/4" 66 71
031040706 030040706 25x1" 15/60 25 1" 75 79
031040708 030040708 32x1" 10/50 32 1" 76 86
031040709 030040709 32x1.1/4" 8/32 32 1.1/4" 76 97

TPOVHUWK ABYXMJIOCKOCTHOM

—

TPOMHUK CBapHOW ANsi COEANHEHMS
Tpex Tpyd nnn UTUHIOB OLHOroO
OMamMeTpa B ABYX MIOCKOCTSX.

Kop (cep.) Kop (6en.) D mm Ynak., Wwr.
031040801 030040801 20 50/400 20 40 40 15
| 031040802 030040802 | 25 25/250 | | 25 47 | 47 | 16,5 |

KPAH LLUAPOBOW (MOJIHbIA MPOX0.)

LLlapoBon 3amopHbI KpaH. Mpea-
Ha3HayeH nop cBapky. Pabotaet
B OBYX MOJIOXKEHMAX — OTKPbIT 1 3a-
KpbIT. YnnotHeHune wrtoka EPDM,
Heperynupyemoe. Pabodyasi Temne-
paTypa no +85°C.

Kop (cep.) Kog (6en.) D mm Ynak., Wwr. d L L1 ]
031060101 030060101 20 10/60 20 75 16 67
031060102 030060102 25 10/50 25 78 18 75
031060103 030060103 32 5/30 32 88 18 86
031060104 030060104 40 4/20 40 104 21 102
031060105 030060105 50 2/12 50 125 25 122
031060106 030060106 63 1/6 63 145 28 137

KPAH LLAPOBOW ST (CTAHOAPTHbI MPOXO )

Jaz

LLlapoBown 3anopHbii KpaH. Mpea-
Ha3HayeH nopn cBapky. Pabotaet
B ABYX MOJIOXKEHWUSAX — OTKPbIT U 3a-
KpbIT. YnnotHeHune wrtoka EPDM,
Heperynupyemoe. Pabo4yasi Temne-
paTypa no +85°C.

Kop (6en.) D mm Ynak., wr. d d2 L L1 L2
015061101 20 10/60 20 11 64 16 71
015061102 25 10/50 25 15 69,3 18 76
015061103 32 5/30 32 19 86,2 18 88

KPAH LLUIAPOBOW AN1I1 PAOVATOPOB YIJIOBOW

l[l;,

T

\\\\\\\\\\\\\\\\
\\

NS
STER Y

NN
NN

o]
AN

KpaH WwapoBow yrnoson nonmnpo-
MUNEHOBbLIV ANS Pa3beMHOro Co-
efVHeHMs pagmaTopa C MoAMMNpo-
nuneHoson Tpybown (PP-R).

Kop (cep.) Kogp (6en.) Dmm x G" Ynak., wr. d (] L L1 D
031060211 030060211 20x1/2" 10/60 20 1/2" 80 16 91
031060214 030060214 25x3/4" 5/45 25 3/4" 89 19 100

Kop (cep.)
031060201

Kogp (6en.)
030060201

KPAH LLUAPOBOU AJ1d PAAVNATOPOB MNMPAMOW

Dmmx G"

20x1/2"

Ynak., wr.

10/60

20

172"

KpaH wapoBown npsMon nonmnpo-
NUNEHOBbLIV ONSi Pa3beMHOro Co-
eAVHeHVs pagmaTopa C NoAunpo-
nuneHoson Tpybown (PP-R).

031060204

030060204

25x3/4"

5/50

25

3/4"

BEHTWJ1b AN PAANATOPOB YTJIOBOU

5 n

Vcnonb3yetcs  ans  pasbemMHOro
coeqmHeHns paamatopa C Mofn-
nponuneHosom Tpybon (PP-R).

d L
Kop (cep.) Kop (6en.) Dmm x G" Ynak., wr. d (] L L1 D
031060411 030060411 20x1/2" 10/60 20 1/2" 88 15 73
031060414 030060414 25x3/4" 5/45 25 3/4" 99 16 91

BEHTWJ1b AN PAANATOPOB MNMPAMOW

Kop (cep.)
031060401

Kogp (6en.)
030060401

Dmmx G"

20x1/2"

Ynak., wr.

10/60

Vcnonb3yetcs  ans  pasbemHOro
coeqmHeHns paamatopa C Mofu-
nponuneHosom Tpybon (PP-R).

172"

16 75 88

031060404

030060404

25x3/4"

5/50

3/4"

16 79 93
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BEHTWJ1b

[na coefWHeHMs 4YeTblpex Tpyd
N UTMHIOB OLHOrO AMameTpa B
OLLHOW MIIOCKOCTL.

Kog (cep.) Kop (6en.) D mm Ynak., wr. D1 D2 L1 L2
031050101 030050101 20 30/300 20 20 52 52
031050102 030050102 25 20/200 25 25 62 62
031050103 030050103 32 10/100 32 32 72 72
031050104 030050104 40 5/60 40 40 86 86
031050105 030050105 50 4/32 50 50 104 104

®OUNbTP BH/BH

MpedHa3HayeH Ond unbTpaLmu,
notoka >XWakoct u rasa. Ounb-
TPYIOLWMIM 3MIEMEHT — CETKa U3 He-
p>KaBetoLLen CTanu.

didl NS I
Kop (cep.) Kogp (6en.) D mm Ynak., wr. d D L

031070101 030070101 20 20/100 20 57 77
031070102 030070102 25 10/50 25 69 98
031070103 030070103 32 5/30 32 84 103

®OUNbTP BH/HAP

MNpeOHa3HayeH And unbTpaLmu,
MoTOKa >XMAKOCTM W rasa. Punb-
TPYIOLWMI SNEeMEHT — CeTKa W13 He-
p>KaBeloLLen CTanu.

Kop (cep.) Kop (6en.) D mm Ynak., wr. d L D
031070111 030070111 20 20/100 20 73 56
031070112 030070112 25 10/50 25 98 65
031070113 030070113 32 5/30 32 104 84
031070114 030070114 40 4/16 40 128 103
KNAMAH OBPATHbIA
O MNpenHasHavyeH  pna  npornycka
TpaHCI'IOpTl/IpyEMOVI cpefbl TONbKO
o0 B OOHOM Hanpas/ieHnn (yKaBaHHOM
%o, -
777777 5 |l|,, | CTpenkoi Ha kopnyce KnanaHa).
oo°°°°‘::I
L
Kop (cep.) Kop (6en.) D mm Ynak., wr. D D1 L L1
030060601 20 20/240 45 20 64 15
031060602 030060602 25 15/180 48 24 61 16,5
031060603 030060603 32 10/120 50 32 66 18

3anopHO-perynnpyiowm BEHTUMb.
Pa30opHbIV y3en yNnoTHEHWUS WTO-
Ka. Mo3BongeT peryavposaTtb Npo-
xoffllee KonmyecTso Boabl. Ipes-
Ha3Ha4yeH nop ceapky. Pabouvas
TemnepaTtypa fo +85°C.

Kog (cep.) Kop (6en.) Ynak., wr. d D L L1
031060302 030060302 20 5/50 20 84 16 66
031060303 030060303 25 5/40 25 97 19 78
031060304 030060304 32 6/36 32 100 20 82
031060305 030060305 40 4/16 40 117 22 97
031060306 030060306 50 3/12 50 128 24 102
031060307 030060307 63 2/8 63 171 29 128
031060308 030060308 75 1/4 75 179 32 141

BEHTUJ1b BAJIAHCUPOBOYHbIN

MpenHasHavyeH Ons perynmpoBa-
HUS 1 OTCEYEHNS MOTOKA XXMAKOCTH.

Kogp (cep.) Kogp (6en.) Ynak., wr.
031060502 030060502 25 5/30 25 102 98 18
031060503 030060503 32 3/18 32 122 104 17

NEPEXOAHUK KOMBUHWUPOBAHHbIN PP-R - PE-X

Kog (cep.)
031021302

Kop (6en.)
030021302

D mm
20 (BH.) — 16x2 (4aHra)

Ynak., wr.
50/300

MpedHa3HavyeH AN MOAKMOYEHMS
Tpy6 PE-X k konnekTopy m3 PP-R.

20 28 61,6 16

3AMJYLWKA PE3bBOBAS

BBopa4mBaeTca B PUTUHIN C BHY-

W TpeHHen TpybHon pe3bbol CcooT-
BETCTBYIOLWLEro AvameTpa. Mcnonb-
D e 3yeTcs Kak BPEMEeHHas 3arfylika
‘ B Cly4ae OnpeccoBku Tpybonposo-
[la Ha repMeTUYHOCTb.
U,
Kop (cep.) Kog (6en.) Ynak., wr. G" D L
031090201 030090201 172" 170/1700 1/2" 28 24
031090202 030090202 3/4" 80/960 3/4" 33 27
031090203 030090203 K 60/600 K 40 29
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OMNOPA

' e N

T"AL

MpuMeHsieTcs, ecnm HeobXxoaMmo
npoBecTn ogHy TpyOy Hag Opyron
B OOHOWM MMOCKOCTU CTeHbl. Kak
NpaBUIoO, MOHTUPYETCA Ha OCHOB-
HoOM Bedyuwlel nuHUKM. OB6XxoauT
OOKOBOWM OTBOL, OT MapasnnesbHON
TpyObI.

Kop (cep.) Kop (6en.) D mm Ynak., wr. d L H
031090402 030090402 20 50/150 20 260 41
031090403 030090403 25 25/100 25 250 52
031090404 030090404 32 25/50 32 335 63
031090405 030090405 40 15/30 40 385 80

OBBOAHOE KOJIEHO PACTPYBHOE

s\\\\\\\

\\\\\\\\\\Q
X

MpUMeHsieTcs, eciv HeobxoAnMo
npoBecT ogHy Tpyby Hag Apyrom
B OOHOWM MNOCKOCTU CTeHbl. Kak
NpaBWo, MOHTUPYETCA Ha OCHOB-
HOW Bedyuwlen nuHuM. ObxoguTt
OokoBOW OTBOA, OT MapanfensHon
TpyObI.

Kop (cep.) Kogp (6en.) D mm Ynak., wr. d D L L1
031090501 030090501 20 30/330 20 43 84 25
031090502 030090502 25 20/200 25 50 94 31
031090503 030090503 32 11/110 32 65 107 35

KOMMEHCATOP

MpUMeHSeTCa C LeNblo KOMMeHca-
LMW TENNOBOro paclUVpeHus Mo-
NMNPONMIeHOBbIX TPYO.

Koa (cep. Koa (Gen.) D mm ynax., wr.
016090302 015090302 20 1/30 20 180 170
016090303 015090303 25 1/45 25 190 180
016090304 015090304 32 1/22 32 250 230
016090305 015090305 40 1/5 40 340 250

KPEMJEHUE AJ19 KOJUJIEKTOPA (KOMIMIEKT —2LUT.)

Kop (cep.)

Kop (6en.)

D mm

L3

D)

L4

J@EE@ID

L

Ynak., wr

MNpepgHa3HadYeH Ona  KpennieHus
PP-R konnekTopoB Ha Naockom no-
BEPXHOCTW.

031091311

030091311 25/32 1/30 25 112 250 140 46 17 38 78
| 015091301 | 40 | 1/20 | [ 25 [ 112 [ 250 | 140 | 46 | 17 | 38 | 78 |

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

Kop (cep.) Kogp (6en.) Ynak., wr. D L H
031080101 030080101 16 150/1500 16 29 26
031080102 030080102 20 140/1400 20 34 29
031080103 030080103 25 100/1000 25 40 34
031080104 030080104 32 70/700 32 50 41
031080105 030080105 40 50/500 40 60 48
031080106 030080106 50 25/300 50 72 54
031080107 030080107 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.) Kop (6en.) Ynak., wr. Dmm L L1 L2
031080202 030080202 20 150/750 20 69 33 30
031080203 030080203 25 100/500 25 80 42 36
031080204 030080204 32 50/300 32 98 50 43

3AMJYLUKA

Kop (cep.)

Kop (6en.)

D2

Ynak., wr.

MpenHasHaveHa Ans 3arnyLieHus
KOHLa TpyObl NPy MOMOLLIM CBAPKMU.

031090102 030090102 20 100/1600 20 27,5 15 25
031090103 030090103 25 80/800 25 329 16,5 28
031090104 030090104 32 50/400 32 42,3 18,5 32
031090105 030090105 40 25/200 40 52,85 20,5 36
031090106 030090106 50 20/160 50 66,25 24 42
031090107 030090107 63 10/80 63 83,5 28 52
031090108 030090108 75 6/48 75 99,9 30 58
031090109 030090109 90 4/32 920 119,9 33 66
031090110 030090110 110 2/20 110 146,8 37 74
031090111 030090111 125 1/15 125 162 39,2 73,78
030090112 160 1/7 160 200 47 81,5
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MpenHasHaveH Ans MOHTaxa nepe-
cekatoLwmxcs TpybonpoBoLOB B UH-
>KEeHEPHbIX CUCTEMax BOLOCHaOXe-
HUS 1 OTOMNeHus. No3BonseT pac-
NONOXWUTb BCE TPYObl B OLHOW MNo-
CKOCTU.

Kop (cep.) Kop (6en.) Ynak., wr.
031091801 030091801 25x20 6/60 88 115 25 16,5 20 15 50 45
TMAPOCTPEJIKA OQHOKOHTYPHAS4 N3 PP-R
I'vu:lpocrpen KW NPUMEHAIOTCA B

YaCTHbIX JOMaX C MHAMBMAYAbHON
CUCTEMOWN OTOMJEHUS U TOpsYero
BOOOCHaOXeHMs Ons ruapoamHa-
MUYeCKon 6anaHCMpPOBKN CUCTEMBI,
3aLLUNTBI CUCTEMbBI OT MEXaHNYeCKMX
yactuy, (Wnama) B TennoHocuTene.

Kop (6en.) D1 mmxd mm Ynak., wrt D L L1 L2 L4 D1 D2 d
015092004 75%25x4 BbIX. 1/1 112 585 75 50 130 75 50 25
015092014 75x32x4 BbIX. 11 112 595 95 50 130 75 50 32
015092034 90x32x4 BbIX. 11 138 660 95 60 130 90 60 32

FMAPOCTPEJIKA ABYXKOHTYPHASA N3 PP-R

TMOPOCTPENKA  MPUMEHSAIOTC B
YaCTHbIX JOMaX C MHAMBMAOYAlbHON
CMCTEMOWN OTOMJEHUS U TOpsYero
BOOOCHAOXeHMs Ons ruapoavHa-
MUYeCKon GanaHCMpPOBKMN CUCTEMBI,
3aLLUNTBI CUCTEMbBI OT MEXaHNYeCKMX
yactuy, (LWnama) B TennoHocuTene.

Kop (6en.) D1 mmxd mm . D L (] L2 L3 L4 D1 D2 d
015092006 75x25x6 BbiX. 11 112 685 69 48 59 130 75 50 25
015092016 75x32x6 BbiX. 11 112 695 75 50 59 130 75 50 32
015092036 90x32x6 BblIX. 11 138 780 95 60 62 130 90 60 32

\L1\

L4

L2 13 13 L2 12 13 L3

FMOPOCTPENKNA  MPUMEHSIIOTCA B
YaCTHbIX OMax C MHAVBUAYaNbHON
CUCTEMOW OTOMMIEHUS U TOpsHero
BOAOCHADXeHMS ANf rMapofMHa-
MUYeckon 6anaHCMpPOBKN CUCTEMBI,
3aLUUThI CUCTEMbI OT MEXaHU4eCcKIX
yactuy, (lnama) B TennoHocuTene.

Kop (6en.) D1 mmxd mm D L L1 L2 L3 L4 D1 D2 d
015092008 75%25X8 BbIX. 1/1 112 785 69 42 59 130 75 50 25
015092018 75x32x8 BbiX. 11 112 795 75 50 59 130 75 50 32
015092038 90x32x8 BbiX. 11 138 895 95 60 65 130 90 60 32

- —td1

YCTPONCTBO MpefiHa3HaYeHo [ans
KOMMEeHCaUMM  TenmoBbiX pacium-
PEHNA  MNONUMPONUIEHOBbLIX TPYD
(apMUpPOBaHHbIX 1 HEapMUPOBaH-
HbIX) B CUCTEMax OTOMIEeHNs 1 BO-
LOCHabXeHWs.

Kop (6en.) d d1 D L

030091903 25 10/50 25 25 32,5 238,5
030091904 32 6/24 32 25 42,3 262,5
030091905 40 5/15 40 40 52,8 350,0
030091906 50 4/8 50 50 66,3 370,0

BBAPHOE CEAJIO

BBapHble cefina — 370 afbTepHaTMBa
TPOMHMKAM M NepexodHbIM MydTam,
KOTOpasi SKOHOMUT MaTepuarbl, Me-
CTO 1 BpeMsi MOHTaxa. bnarogmaps
COBepLIEHHOMY CBapHOMY LLUBY MO
BCEW MNOWAAM COeAMHeHNs ceasa
1 TpyObl obecneynBaeTcs abcomoT-
Has repMETNYHOCTb CORAMHEHMIS.

Kop (6en.) Ynak., wr. L1 L D D1 D2 D3 D4
030090605 63/25 40/320 16,5 39 43 35 22 25 63
030090607 75/25 35/280 16,5 40 49 35 22 25 75
030090608 75/32 30/240 18,5 42 50 35 22 32 75
030090609 90/25 30/240 16,5 42 54 35 22 25 90
030090610 90/32 25/200 18,5 44,6 54 35 22 32 90

KOMMMEKT HACTEHHbIV YHUBEPCAJIbHbIN

MpyMeHseTca Ons  KOMMaKTHOM
npoxogHon passodknm no XBC
n BC ¢ KkpennexHvem cmecutens
K CTeHe.

Kopg (cep.) Kopg (6en.) Dmm x G" Ynak., wr. d G D L L1 L2 L3
016090801 015090801 20x1/2" 6/36 20 1/2" 65 221 76 146 33
016090803 015090803 25x1/2" 5/30 25 1/2" 65 221 76 146 33

KOMMNEKT HACTEHHbIA ANA CMECUTENS

Kopg (cep.)

031090811

Kop (6en.)
030090811

@)—o—@@w

Dmmx G"
20x1/2"

Ynak., wr.
6/30

Mcnonb3yetcs Ans NoAKIOYeEHNS
cMecnTensi.  MexLeHTpoBoe pac-
ctosiHre — 150 mm.

37 224 196 150 22
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KOJIIEKTOPbI N3 PP-R YHUBEPCAJIbHbIE

b1 CRy>XWUT  ONS  3arnywKkM  O4HOro
—— U3 BXOLOB Kosnektopa u3 PP-R.
! be3 Bo3ayxooTBOAUMKA.
L1
|
| L2
D2
Kop (cep.) Kog (6en.) Ynak., wr. D1 D2 L2 L1

030091421 25 60/600 31 25 14 39
031091411 030091411 32 40/400 41 32 17 41
015091401 40 30/150 52 40 18 44

3AMYLWKA ANg KOJUIEKTOPA C BO34YXOOTBOAYNKOM

Kop (cep.) Kop (6en.) Ynak., wr. D1 D2 L2 L1 L3
030091422 25 50/250 31 25 14 39 16
031091412 030091412 32 35/140 4 32 17 41 16
015091402 40 30/150 52 40 18 44 16

OJUIEKTOPbBI N3 PP-R

B o Cny>xXut  ang  3arnywky O[HOro
‘ M3 BXOLOB Kojnektopa u3 PP-R.
| C BO34yXOOTBOLAHMKOM.

3 I L1
|
| L2
D2

yCTpOl;ICTBO ona  pacnpeneneHna

MOTOKa XWMAKOCTM MO KOHTYypaM

-—r|d oTonneHna wunn BO,EI,OCHa6>KeHl/IFI.

[Mo3Bonser Cpa3y BBaputb pr6y n3

PP-R.

Kop (cep.) Kop (6en.) D1 mm x D2 mm Ynak., wr. D L L1 d d1
031091211 030091211 32x20x3 BbIX. (KpacHbii1) 3/18 86 168 47 32 20
031091212 030091212 32x20x3 BbiX. (CHWI) 3/18 86 168 47 32 20
031091213 030091213 32x20x4 BbiX. (KpacHbli1) 2/14 86 216 92 32 20
031091214 030091214 32x20x4 BbIX. (CUHWIA) 2/14 86 216 92 32 20
015091201 40x20x2 BblIX. (KPaCHbIN) 1/25 90 122 0 40 20
015091202 40x20x2 BbIX. (CUHWI) 1/25 920 122 0 40 20
015091203 40x20x3 BbIX. (KPaCHbIN) 1/20 90 168 47 40 20
015091204 40x20x3 BblX. (CUHWI) 1/20 90 168 47 40 20
015091205 40x20x4 BbiX. (KpacHbIi) 1/15 920 216 92 40 20
015091206 40x20x4 BbIX. (CUHWI) 1/15 920 216 92 40 20
015091207 40x20x5 BbIX. (KPaCHbIN) 1/10 90 260 140 40 20
015091208 40x20x5 BbiX. (CUHWI) 1/10 90 260 140 40 20

YcTponcTBo Ana  pacnpeneneHus
MOTOKa XWNAKOCTM MO KOHTYpaM
-—r|d oTonneHna wmnn BO,D,OCHa6>KeHl/IF|.
[Tossonser Cpa3y BBapnTb pr6y n3
PP-R.
Kop (6en.) D1 mm xD2 mm Ynak., wr. D L L1 d d1
030091251 25x20x2 BblX. 5/25 80 130 0 25 20
030091252 25x20x3 BbIX. 3/18 80 167 45 25 20
030091253 25x20x4 BbIX. 3/15 80 214 90 25 20
030091262 32x20x3 BbIX. 3/18 85 170 45 32 20
030091263 32x20x4 BbIX. 2/14 85 214 20 32 20

®NAHEL NNACTUKOBbBIA ABS PN10

Vcnonb3yetca ona crbikoBky PP-R

o OypTa C OTBETHbIM METaNNNYeCKNM

o1 draHueM.

d1

L H

Kog (cep.) Kopg (6en.) D mm Ynak., wr. d1 D1 D2 H L D3 N-@e
031090902 030090902 40 (Dy 32) 5/60 52 100 123 23 4 76 4-17,8
031090903 030090903 50 (Dy 40) 4/48 63 111 148 25 4 72 4-17,8
031090904 030090904 63 (Dy 50) 3/36 77 125 163 27 6 94 4-17,8
031090905 030090905 75 (Dy 65) 2/30 92 145 179 26 7 107 4-17,8
031090906 030090906 90 (Dy 80) 1/22 110 160 199 30 8 126 8-17,8
031090907 030090907 110 (Dy 100) 118 135 178 216 30 8 151 8-17,8

BYPT NOA ®JIAHEL|

02 [na co3naHns naHLeBoro coem-
o HeHVs — MpK Nepexofe Ha ApYryio
— TpyOy vnn 3amBuxkky. Ons coepm-
i HeHnst  TpebyeTcs  CrnelmanbHbIN
L | CTanbHOW pacToyHon cdnaHel. Tpy-
!7/ : | ©a BBapu1BaeTCs BHYTpb bypTa.
I D |

Kop (cep.) Kop (6en.) Ynak., wr. D1 D L D2
031090702 030090702 40 15/165 40 60 26 49
031090703 030090703 50 15/120 50 73 29 60
031090704 030090704 63 10/100 63 89 33 75
031090705 030090705 75 4/72 75 115 34 88
031090706 030090706 920 4/48 90 125 39 109
031090707 030090707 110 2/22 110 150 42 130
030090708 125 1712 125 190 65 150
030090709 160 1/6 160 220 78 187
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CTANIbHOW ®JIAHEL, PN10 NOA BYPT TEBO

Ncnone3yetca ana crbikosku PP-R
D OypTa C OTBETHLIM METANNINYECKM
D1 dnaHuem.

Kop D mm Ynak., wr. D2 ]| D d L N otB.
015091501 40 (Dy 32) 1 51 100 135 18 15 4
015091502 50 (Dy 40) 11 62 110 145 18 15 4
015091503 63 (Dy 50) 71 77 125 160 18 17 4
015091504 75 (Dy 65) 71 91 145 180 18 17 4
015091505 90 (Dy 80) 11 110 160 195 18 18 4
015091506 110 (Dy 100) 11 132 180 215 18 18 8
015091507 125 (Dy 125) 71 166 210 245 18 21 8

CTAJIbHON ®JIAHELL PN25 NOA BYPT TEBO

Ncrnonb3yeTca ana crbikoBkn PP-R
D OypTa C OTBETHbIM METaNNINHECKNM
D1 drnaHuem.
D2
AT
T |
Nors. @

Kop D mm Ynak., wr. D2 D1 D d L N otB.
015091521 40 (Dy 25) 1 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) 1 91 125 160 18 21 4
015091525 90 (Dy 65) 1 110 145 180 18 21 8
015091526 110 (Dy 100) 1”1 132 190 230 22 25 8
015091527 125 (Dy 125) 11 166 220 270 26 27 8
015091519 160 (Dy 150)* 1 188 250 300 26 27 8

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

5.1. ANDODPY3NOHHASA CBAPKA TPYB TEBO technics

B ocHoBe AMMdY3MOHHONM CBapKM NEXMUT NPOLECC NiaBneHns Matepuana cBapvBaeMbix AeTanen, ocyLiecT-
BISIEMbI NYTEM MX HarpeBaHWs 1 AanbHEeNLLIero CoeAMHeHNs C B3aUMHbIM MPOHMKHOBEHEM pacnaBieHHo-
ro maTepuana (anddysnen).

CBapviBaeMble feTanv JoMmKHbI ObiTb 113 0AHOro Matepmana. rNockonbky Bce nagenms TEBO technics n3rotos-
NeHbl N3 OHOTO MaTepuana, MUTUHIM U TPyObl MOTYT COEAMHATLCA MexX Iy Cobol 6e3 orpaHuyHeHIi.

HarpeB coeamHseMblx feTanen Nnpon3BoaMTCS Ha creumanbHbIX annapaTax Auddy3noHHOM CBapKM. TOMNbKO
Npv 5TOM 06eCnevnBaeTCs YeTKNN KOHTPOSb Haf, TemnepaTypon Harpesa.

Mocrne HarpeBa, Korda NoBEPXHOCTb COeMHAEMbIX AeTanen Ha4nHaeT NNaBUTbLCs, AeTanm NPUXMMAaIOTCS Apyr
K Apyry C onpeaeneHHbIM YCUEM.

MPOYHOCTHbIE 1 Apyriie hU3MKO-XMMUYECKe XapaKTePUCTUKI CBApHOTO WBa Yy PP-R He oTAMYaloTcs OT xapak-
TEPUCTUK OCHOBHOIO MaTepuana u3aenunii TEBO technics, 4To rapaHTVpyeT A40NroBeYHOCTb 4AaHHOTO B1AA CO-
e[VHeHNs 3N1IEMEHTOB NHXEHEPHBIX CUCTEM.

MpumMedanme: * PN20

CBAPKA AMNMAPATOM AN®®Y3MOHHOW CBAPKU

CHavana cBapo4HbIM annapaT HarpeBaeTcsa Ao TemnepaTtypbl 260°C. Ha annapate yCTaHaBNMBAIOTCS Cnelyans-
Hble NapHble Hacaky — Ansi OLHOBPEMEHHOrO HarpeBaHus TpyObl 1 PUTKHTa.

CBapviBaeMble fieTanu MNOTHO HAAEBAIOT Ha CBapHble Hacafku. [Tocne Nporpesa B TeHeHe HECKONMbKMX CEKYHA,
(cMm. Tabn. 7) nponcxodmT onnaBneHne NoBepXHOCTA CTbIKa.

[Janee fetanu BCTaBASIOT OLHY B APYTYIO U BbIAEPXMBAOTC (DMKCUPOBAHHO B TedeHne 2—8 MUH. (B 3aBUCK-
MOCTM OT AiameTpa coefiHeHns ). OCTbIB, coeanHeHne TpyObl C DUTUHIOM NpPeLCcTaBnseT COOOM MOHOMUTHBbIN
OOHOPOAHBIN MaTepman C paBHOMEPHOW CTPYKTYPOW. B cedeHnn, npoxoaaLlemM Yepes LWoB, HEBO3MOXHO yBU-
0eTb rpaHnLy coedMHAeMbIX LeTaneun.

Mpouecc cBapkn sBNsSEeTCS Hanbornee 4acTo NCMOMb3yeMblM CMOCOOOM COEAVNHEHNS OIS TEPMOMNNACTOB, Tak
Kak 0becrnevBaeT HaunyyLLYIo NOBTOPSEMOCTb, AAET HaMBbICLIEE KAaYeCTBO COEAMHEHUS ABNAETCA CaMblM Ae-
WeBbIM MO PAacXoAHbIM MaTepunanam, cambiM ObicTpbIM (0T 2 10 10 MUHYT CTbIK), CaMbIM TEXHONOMMYHbIM (MU~
HUManbHbIV HaBbIK 0becneYnBaeT HagexHoe CoeanHeHMEe).

B yC/I0BUMSAX LWMPOKOrO acCOPTUMEHTA HEQOPOTUX CBAPHbIX PUTUHIOB M AOCTYMHbIX LEH Ha CBapO4HOe 0bopy-
[lOBaHWe BO3MOXHa peanusaums Tpybonposoga nobon KoHpurypaumn. MNprMeHeHve hUTUHIOB, HE COAep-
KallmMx MeTans, No3BonseT Co3naBaTh TPYOONPOBOAbI AMNs arpeCcCMBHbIX Cpes,

5.2. O6OPYAOBAHUE OJ11 MOHTAXKA FORA

CeapouHble annapartbl Fora Pro, Fora FW1500, Fora Mini npegHa3HajveHbl 1151 BbINOMHEHUs pacTpyOHoM
I DY3MOHHOM CBapKM MONUMPONMUIEHOBBIX TPYO 1 DUTUHIOB ArameTpoM oT 20 [0 63 MM.
KomnnekTaums 1 TexHUYeckie XxapakTepUCTMKL CBAapOYHbIX anmnapaTos NpuBeaeHbl B Tabnmuax 5 v 6.

Tabnuua 5 Tabnuua 6

Ha Ha Ha

MeTannnueckni awmk Fora Pro 1600
CBapouHbIi annapaT 1 1 1 MowrocTs (BT) Eg:g KAVi\QiSOO 1755%0
CTpy6umHa ana KpenneHws

a a Het
annapara A A [vanasoH perynuposaHus 50 - 300
MopcTaBKa Ana KpenneHus Temnepatypsl (°C)
annapata Her Her Aa
CMeHHble HarpeBaTenu 20/25/32 / TepmocTorikuii
(ﬂVlaMGTp, MM’)) 40 / 63 20 / 25 / 32 / 40 20 / 25 / 32 Kabenb B CUJIMKOHOBOW

n3onAuum

PyneTka 3m 3m 3m
HoXHuubl JiE] JIE] JIE]
Knioy wecturpaHHbin Ha JIE] JIE]
OTBepTKa Oa Ha Oa
Macnopt Ha Oa Oa

NPEMMYLLECTBA CBAPOYHOIO AMMAPATA FORA:

€ KpenneHue CBapOYHOro anmnapara B Kence BOPOTHUKOBOW rankom, 4To
NCKITIOYAET ero MexaHn4yecke NoBpexaeHns Npn TPaHCMOPTUPOBKE;

€ HagexXHble 3aMKW;

€ HaZleXHbIN TPEXKUbHbIN Kabenb B CUIIMKOHOBOWM M30MALMN C ceve-
HWeM nposoda 1 Mm?,

< TepMOoperynaTop NoBbILEHHON HAAEXHOCTH;

€ ynydlleHHas 3almTa C NpUMEHeHeM Ka4yeCTBEHHOM N30NSLMM AaTIm -
KOB TepMoCTaTa M ApYyrmx 31EMeHTOB;

© HagexHas dhukcaums kabens B pyyke CBapOYHOro annapara;

Fora Mini

Fora Pro / Fora FW1500

HACALKW HA CBAPOYHbIA UHCTPYMEHT

Hacaakn ABnstoTCs BaXKHbIM 31EMEHTOM CBapO4YHOro annaparta. OT X Ka4ecTBa B HaWbO bLLIen CTeneH 3aBUCUT
pe3ynbTaT paboTkl. Hacagkn, BXoasLmMe B CTaHOAPTHbIM KOMMEKT CBapo4Horo obopynoBaHms FORA, B 3aBu-
CUMOCTW OT MOZENN, NMPeAHa3HayYeHb! s MOHTaxXa Tpyo avameTpom ot 20 fo 63 MM. Hacapoku nmetoT Tedno-
HOBOE aHTUMPUrapHoe NokpbITie. HeobXoAMMO CIeAnTb 3a YUCTOTOW U LIeIOCTHOCTLIO TEPSIOHOBOTO NMOKPbITUS.



TEBO® TEXHWYECKOE PYKOBO/CTBO

technics WWW.tebO.rU

B XOMOOHOM COCTOSIHMI OYMCTKA HAaCaAoK OT HaNMMLEro cnos TepMomnnacta HeomnycTMa. B ropsyem cocTosi-
HMW HacaZlka OYMLLAETCS MPY NMOMOLLM BPe3eHTOBOW BETOLW WM AePeBAHHbIMK CKpebkamu. HanunaHve ma-
Tepuana Ha Hacaziky roBopuT 1Mbo o MIOXOM KayecTse NMokpbITus, Mo O Neperpese TepMoniacTa npy cBapke.

NPVUCOEAVHEHME HACALOK

Becb HeobXoAMMbIN s MOHTaXa Habop HacafoK PekoMeHyeTCs YCTaHOBUTL 10 HarpeBa annapata. MecTo
PaCNoNOXeHWUs HaCaZlK1 Ha HarpeBaTene He NMeeT 3Ha4YeHUs C TOYKM 3PEHNs PaBHOMEPHOCTU Harpesa. 1o3To-
MY HaCaflk CTaBsAT Tak, Kak yAobHO Ans MOHTaxa. brivxe K KOoHLY CTaBaTCs Hacafku, HeobxoduMble ans pabo-
Thl €Ha CTEHe», TO eCTb Ha MOHTUPYEMOW BeTBM TpyboNnpoBofa. Bee hparmeHTbl TpybonpoBoaa, KOTOPbIE MOXHO
MOHTMPOBATh Ha CTALMOHAPHO YCTaHOBNIEHHOM annapate (Ha cTpyOumMHe), Ny4lle cobrpaTb OTAENBHO.
KayecTBO coefiIMHEHUIN 3aBUCUT OT yA0OCTBA BbIMOMHEHNS TEXHONOMMYeCKX NpreMoB. CBapKy B HeydoOHbIX
MecTax >eflaTefibHO NPOU3BOAUTL C MOMOLLHMKOM.

[nsa cBapku Tpy6 C LLeHTpanbHOW apM1POBKOW antoMUHN-
em Tnna Master pipe®, a Takxxe gnsa Bcex Tpyo TEBO technics
npeanaraem cnewumanbHble cBapoyHble Hacagkn FORA.

Ha pucyHke npefcraBfieHa cCrneumanbHas CBApO4Has Hacagka
1 1300pakeHne CBapoqHOM Hacafku 1 Tpybbl (B paspese). Yka-
3aHHas CBapo4Has Hacagka Mo3BOMSET CBApUTL TPyOy C LeH-
TpanbHOV apMUPOBKOWN 1 OUTUHT O3 MCMONb30BaHUS «TOpLEBa-
Tena» 1 NO3BOJAET B NPOoLEecce CBaPKM 3aKPbITb antoMUHMEBYIO (DOMNbIY NOAUMPONUAEHOM U UCKITIOYNTb KOHTAKT
anIoMUHUS U TENNOHOCUTENS, NMPENATCTBYS Pa3pyLLeHMIO TpyObl.

oTBepcTue
AnA Bo3gyxa

HOXXHWLbI FORA AJ1 PE3KMW TPYB

HoxHuupbl FORA npefHasHadeHbl Afis ObICTPOM 1 TOYHOW Pe3Ku nnactm-
KoBbIX Tpyb (PP-R, PE-X, PE-X-AL-PE-X) AnameTpom f0 63 MM.
JOCTOVHCTBA:

< Kopnyc 13 Nerkoro NPOYHOro MaTepuana;

& yno6Has 0bpe3snHeHHasn pyyka;

© nesBue 113 Hep>kaBeloLLEl CTanu;

< vHpopPMaTUBHaR BNMCTep-yNakoBKa;

© NpocTol 1 HafeXHbI BO3BPAT PEXYLLEro Ne3BMs B Ha4abHOe NONOXeHUe;
& ycvneHHoe Kpennenue nepefaToiHOro MexaH13Ma 1 HoXa K PyKOSTU.

00 63 MM

3AYNCTHOWM NHCTPYMEHT FORA

Mepen ceapkowt PP-R Tpy0, apMUPOBaHHbIX allOMUHNEM, HEODXOAMMO CHSATb BEPX-
HUW CIIOV 13 MONUNPONMIEHa U antioMUHKS B 06n1acTy cBapku. [ns 3Toro ncnosb3y-
eTCs CneumanbHbIN 3a4MCTHON UHCTPYMEHT. 3a41CTHOM MHCTPYMeHT FORA HafiexeH,
NpOCT 1 yaobeH B NpUMeHEHWN. [eOMETPUHECKM ONTUMMU3MPOBaHHbIE pe3slibl 0be-
CMeYrBaloT ObICTPYIO 1 Ka4eCTBEHHYIO 3a4MCTKy TpyO. B 3aBMCMMOCTM OT CuTyaumm
MOXHO MCMOMb30BaTh 3a41CTKN ABYX BULOB: PyYHble, Mof APenb UM LLYPYTOBepT.

MPU PABOTE C KOMBWUHUPOBAHHBIMU (UMEIOLLMMIWN BCTABKU U3 METAIJIA) U3AENUAMU

HEOBXOAUMO BbINOHATL CAEAYIOLUME TPESOBAHUS:

€. He ncnonb3oBatb pe3bboBble AeTany ¢ KOHNYeCKMMN pe3bbamu (BbIBaOT Ha YYTYHHbBIX DUTUHIAX U Ha K-
TUHrax kneesoro MBX).

© MpuMeHATb YNNOTHAKLLME MaTepuanbl, He Cco3fdaloLme TONCTOro Clos Npu HamoTtke. ONTUManbHbLIMM
ynnotHutensMu asnatcs OYM-neHTa, NOAMOTOYHASA HUTb, NeH C YNNOTHALWEeN nacTon. [Mpy MoHTaxe cu-
CTEM OTOMNEHWS PEKOMEHAYETCA MPVIMEHEHME NOAMOTOYHBIX HUTEW, MOCKOSIbKY OHW MOKPbIThbI CAELanbHbIM
COCTaBOM, KOTOPbIM NOC/e NOMMEPU3ALINN JOMNONHNTENBHO FrEPMETU3INPYET CThbIK.

€ Yaunus 3aTsSXKU JOMXKHbI ObiTb [103MPOBaHHBIMU. [pU M3BLITOYHOM YCUVM BO3MOXHO BblpbIBaHME Me-
TaNIMYeCKoW BCTaBKM U3 3a4€M1KM B KOpryce MydTbl. [1py HAAVYMKM LIECTUIPaHHKKA Ha MeTanM4eCckom BCTaB-
Ke yoepxaHve geTany npon3BOOMUTCA TONbKO 3a Hero. B cBA3M C 3TMM HeoOXoAMM Habop raeyHbIX Kitoyen
DonbLlIoro pasmepa ¢ y3knum npodunem.
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< M3rmb tTpybonposoaa ¢ NogorpeBoM AoNyCTM, HO TeMnepaTypa Nnoaorpesa MoxeT bbiTb He Gonee 140°C
M OOMXHa LOCTUraTbCa NPV MOMOLLM CTPOUTENBHOMO (beHa. 3anpeLleH NporpeB OTKPbITbIM OrHeM. [ToMHuTe,
4TO TemMnepaTypa CaMOBOCMNIaMeHeHMs nonunponuieHa — okono 360°C. MonunponuneH T1na SDR11 3anpe-
LLIeHO THYTb pagnycaMum meree 20 amameTpoBs (nNpu D 4o 40 MM). MpU HA3KUX TeMMNepaTypax AONONHUTENb-
HbI NOLOrPeB CHNXAET BO3MOXHOCTb YTHXKKM TPYObl Y CHUMAET BO3MOXHbIE HamnpsixKeHUs.

€. MoHTax nonmnponmnineHoBoro TpybonpoBoaa NPOBOAUTCS C y4eTOM TeMrepaTypHbIX AedopmMaLiin npm
3KCMNyaTaumm. 3To CBS3aHO C DOMbLUMM MO OTHOLLEHWIO K CTanbHbIM Tpybam KO3 duLMeHTOM TemnepaTyp-
HOrO paclMpeHns nonnnponuneHa. HeobxoaMmMo yCTaHaBNMBaTb MUHUMANbHOE KONMYECTBO UKCUPYIOLLIX
onop (MeTannmnyeckmne 3aXMMHbIE XOMYTbI); KONIMYECTBO CKOb3ALLMX 0rnop (KUMChI) [OMXKHO ObiTh orpaHmye-
HO. VIHTepBan Mexay onopamu, Kak npasuno, okono 1 M. (bonee TouHo cm. CM40-101-96, Tabn. 2.1). Ha 6onb-
wmx (AnMHOM oT 3 M) NporoHax HeobxoAMMo NMHO AenaTh CBApHbIE KOMMEHCALMOHHbBIE KoneHa, nnbo cTa-
BWTb FOTOBbIE KOJIbLIEBbIE KOMMEHCATOPbI. NocnefHne NckIioHatloT 00pa3oBaHMe BHYTPEHHUX HAMPSXKEHNIN OT
TENNOBbIX AedopMaLmi, eC/iN NPaBUIbHO PAcCiUTaHa MX KOMMEHCALMOHHAN CnocoOHOCTb. Ons cicTem xo-
nogHoro TpybonpoBofa NPoBOAKa He MMEET OCODEHHOCTEN, MO CPaBHEHMIO C IIOOLIMW APYTMMI BUAAMM Nna-
CTUKOBBIX N METaNNM4ecknx TpybonpoBoaoB.

€. [ns nonvnponuneHoBbIx Tpyd BO3MOXHO 3aMep3aHuie BOAbl BCIEACTBME BbICOKOM 3MaCTUHHOCTU CTEHOK.
SnemeHTbl TPYOONPOBOAHOM apMaTypbl — KPaHbl 1 KOMOVUHUPOBaHHbIe (UTUHIW — He AOMYCKaloT 3aMep3aHus
B HMX BOfbl, CIelOBaTeNbHO, BCE e HeobxoaynM CIMB ce30HHOro TpybonpoBoaa. 3amep3aHme Bofbl B Tpy6o-
NPOBOAAX CliefyeT PpacCMaTPMBaTh Kak aBapUMHYIO CUTyaLMIo.

€. Mpn MoHTaxe TpyboONpoBOAOB HeobxoaMMo cobniofaTb MPaBWUIO COXPAaHEHUs MOCTOSHHOMO MPOXona
1N B MarncTpanbHbIX IMHUAX HE MPUMEHSATb 3NEMEHTbI, UMEIOLLME KOHCTPYKTUBHOE 3ay>KeHue.

€ Mpy MOHTaXxe MarucTpanem ans arpeccnBHbIX CPef, HYXXHO MPUMEHSTL U3LeNWs, He MMeloLLMe MeTanmqe-
CKWX 3N1eMEHTOB.

5.3. MY®DTOBAS CBAPKA

Mpu MycTOBOW CBapKe COeAMHEHME ABYX TPYO NPOUCXOAUT NPU NOMOLLM TpeTben AeTanu — PUTUHIA, a Co3-
[laHve pe3b00BbIX U APYrMX CThIKOBOYHbIX Y3/T0B MPOUCXOAMT MPW NOMOLLM (PUTUHIOB, NMEIOLLMX pacTpyb.
[ns MydpTOBOM CBapKM MPUMEHSIIOT pyYHble MW CTaLMOHapHbIe annapaThl CO crneuranbHbIMU Hacaakamu (Me-
TO[, CBapKW Dbl OMMCaH BbILWE).

MNpu mycdTOBOM CBapKe HeEObXoAUMO cobnoAaTh cneaylolmve NpaBuna:

€ Tpuy HavanbHOM Nporpese BKoYaTh BCe MMetoLLmecs 0bMoTkM. TeMnepaTypa BbicTaBnsetcs 260 °C, ¢ no-
npaBkow Ha ce30H. CBapOYHbIN annapaT [OMXKeH ObITb MOCTOSHHO BK/IIOHYEH B TeYEHMe BCEro NpoLLecca CcBap-
K. Harpes HauynHaeTcs O4HOBPEMEHHO ANS ABYX AeTaNel, BPeMS BbIAEPXKKM M pa3Mepbl CBAPOYHOMO Noscka
npviBeaeHb! B Tabn. 7 (Bpems Harpesa fieTanen B Tabnuiue npvseneHo ans remnepatypsl 20° C, npy bonee Hm3-
KUX TemnepaTypax ero Heobxoammo yBENUYUTS ).

© MNpw HelorpeBe BO3HMKAET BO3MOXHOCTb TOTO, YTO IeTanu He AOCTUMHYT TemMrepaTypbl BA3KOM NAacTUYHO-
ctn. Mpn 3TOM coefnHeHNe DyLeT O4eHb HEHAAEXHBIM U AUdDdY3na MaTeprana MOXET He NPOU30UTU.

€. Mpu neperpeBe BO3HNKAET BO3MOXHOCTb NMOTEPW YCTOMHMBOCTI hOpMbl, aare3vs (IMNKoCTb) MaTepurana oka-
XKeTCs Ype3amepHon. Tpydy HEBO3IMOXHO OyaeT BBECTM B (PUTUHT, @ NMPW YBENUHEHNN YCUNKS Kpasi TPYObl MOAOMHYT-
Csl BHYTPb W COMHYTCS. COeAMHEHME NOMYHUTCS C 3ay>KEHWEM AMaMeTpa. Bpems ocTbiBaHWsS HeoOXoamMOo Bbloep-
aTb, 0COBEHHO Ans TPYD C TOHKMMM CTEHKaMM. [TOBOPOT 1 M3rMbHbIe AedhopMaLMn BO BPEMS OCTbIBAHMS HeLLoNy -
cMbl. CoefmHeHMe C HeMpPaBUITbHOM COOCHOCTBIO UK YITIOM B3aWMHOIO PAaCcronNoXeHUs TpyObl 1 hUTUHIa nop-
NEXUT TONbKO OQHOMY CMOCOBY UCMPABEHWS — HENPaBUIIbHO COEAMHEHHbIN DUTUHT Bbipe3aeTcs. Hago ObiTb 0co-
©eHHO BHMMaTENbHbIM NPY CBAPKe 3MEMEHTOB, [ KOTOPbIX BaXKHO MO3ULIMOHHOE MOSOXEHME: YTronKu, TPOMHMKN,
LIapoBble KpaHbl. MNocneaHre Hafgo BBAPUTL Tak, HTODbI py4dka Morna cBOOOHO NepeMeLLaThCs BO BCE MOMOXKEHUS.
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OPUEHTUPOBOYHbIE YCJIOBUA CBAPKU NMOJIUMPONWUIIEHA PP-R Tabnwuua 7

AnameTp Tpy6hI, | LLnpuHa cBapoyHoro TexHonornyeckas naysa | Bpems octbiBaHus,
nosica, Mm Bpewms Harpesa, c. (Bpems coeguHeHuUs), C. MWH.
20 14 6 4 2

25 16 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. OCOBEHHOCTU CBAPK/ APMWUPOBAHHOW ANIIOMWUHWUEM (PP-R-AL-PP-R) TPYEbl

Mepen cBapkow ¢ TpyObl SDR6 yaanseTcs cnon onbri. Jlydile BCero 310 fenatb
NPy MOMOLLM CNEeLManbHOMO 3a41CTHOTO MHCTPYMeHTa (LienBepa).

€. BHMMaHume! Hoxun Ha werBepe [OMKHbI ObiTb BbICTaBMEHbI Tak, HTOObI CHU-
MaTb (ONbry NOSHOCTLIO. HOXM yCTaHOBMEHbI B 3aBOACKMX YCIIOBUAX NPaBUib-
HO, OfIHaKO B MPOLIeCce 3KCMyaTalnm UX yCTaHOBKA MOXET ObITb CAMOCTOSATENb-
HO OTKOPPEKTUPOBaHAa KpeneXXHbIMW BUHTaMU.

[rameTp nonunponuneHa nofobpaH Tak, YTo OH ONTUMasbHO COMNPSAraeTcs C Ha-
rpeBaTenieM CBapO4YHOro annapata, obpasys NpaBUibHbIN rpat. Mpn oTCyTCTBUM
rpaTta HafeXHOCTb COeAMHEHNA He rapaHTMpyeTCa.

CBapo4HbI annapat HarpeBaeTcs Ao 260 °C. Korga BbIKMOYNTCA KOHTPObHbIN
WNHOMKATOP, MOXHO Ha4MHaTb MPOLIECC CBAPKM. TpyDbl HYXKHOW AJIMHbBI OOMXK-
Hbl ObITb 0Ope3aHbl NeprneraVKYNAPHO LEeHTPY TpyObl. OTMepsTh rnyOuHy cBap-
KW CnefyeT OT KOHLA TpyObl. PekoMeHayeTcs 3apaHee OTMETUTb MECTO CBapPKM.
CoenHsieMble MOBEPXHOCTU TPYD 1 (UTUHIOB CHaYvana ciedyeT o4ucTuTh. Ecnn HeobxoamMmo, nognexatime
CBapKe feTany Hafo NpoTepeTb YMUCTOW TPANKOW.

CnepyeT CHATb HaPY>KHbIV CIIOM NONMAPONMIEHa U yAANUTb allOMUHMEBYIO POMbIy CheLmanbHbIM 3a4MCTHBIM
NHCTPYMEHTOM (LLUEeBEPOM).

TpyObl 1 DUTUIHIM BONXKHbI ObITh HArpPeTbl OAHOBPEMEHHO 1 Cpa3y Noc/e Harpesa Tpyba A0MKHa ObITb BCTaB-
neHa B GUTUHI Ha rMyBuHY cBapoYHOro noscka (cm. Tabn. 8).

€ 3anpeLaeTcs NOBOPaYMBaTh CoeMHEHHbIe AeTann. Mocne Kaxaoro UCNonb30BaHNA CBAPOYHbIN annapaTt
HY>XHO O4NCTUTL OT OCTATKOB MONMMPONUMEHa.

Tpy6a, apMrpoBaHHas CTEKJIOBOJIOKHOM, He TpebyeT 3a4ncTky nepep CBapKow, N NMPoLLecc CBapku
NPON3BOAUTCS KaK AJI MOSIHOCTbIO noaunponuneHoeBon Tpy6bl (PP-R). (Cv. ganee n. 5.5)

Tpy6a ueHTpanbHO apMmupoBaHHas Tuna Master pipe® WwerBepom He 3aunaetcs. CBapuBaeTtcs cne-
uuanbHomn Hacagkon. (Cm. n. 5.2)

5.5. MOCJIEQOBATEJIbHOCTb OMEPAL NPU CBAPKE TPYB TEBO technics*

*O0y4aloWwmin ponmnK No MoHTaxy PP-R Tpy6 TEBO technics MOXHO MOCMOTpETb Ha carTe www.tebo.ru.

1. YCTaHOBUTbL Ha TEPMOpErynsaTope CBapo4yHOro annapata 9. O6e3XMpUTb CBAPOYHbBIN MOSCOK (PUTMHTA.
Temnepatypy 260°C. 10. V3mepuTh ANIVHY CBapMBAEMOW 30HbI Ha KOHLLE TPYObI.

2. 3aKpenuTb CTpyOLUMHY Ha pabodee MecTo. 11. OTMeTUTb ANNHY CBAapPMBAEMOW 30HbI Ha KOHLLE TPYObI.
3. YCTaHOBUTbL CBApOYHbIV annapaT Ha CTpyOumHy 1 3akpe-  12. TIpOKOHTPONMPOBATL FOTOBHOCTL annapata K CBap-
MWUTb HacagKW Ha annapar. Ke 1 OOHOBPEMEHHO MOAHECTN TPy 1 PUTUHT K Hacafikam
4. 3aKkpenunTb annapat Ha CTpyOLMHe. CBapo4HOro annapara.

5. BK/IOYNTb CBapO4HbIV anmnapaT B 3nekTpudeckyio ceTb  13. OOHOBPEMEHHO HayaTb ABVXeHME TPyObl 1 DUTUHIa Ha
M HaXaTb KHOTMKM BKIIOYEHWS annapaTa. Hacaflkv CBapO4YHOro annapata. Belgepxatb Bpems Harpe-
6.0T1pe3aTb nonMnponuneHoByto TpyOy [0 HeobxonMMoro — Ba TpyDObl M UTKHIA Ha HacafKax.

pa3mepa. 14. OLHOBPEMEHHO CHATb TPYOY 1 PUTUHI C HAaCaAoK U Bbl-
7. 3a41CTUTb AMIIOMUHUEBBIV CIOM C TPYObI (€CN CBApMBAET-  MOSHUTL CBAPKY, BCTABUB pa3orpeTyio Tpyby B pasorpeTsin
Csl apMUMPOBaHHas nomnponuieHosas Tpyoba). PUTHHT.

8. 06e3XMPUTb 30HY CBAPKM Ha KOHLIE TPYObl. 15. MpOKOHTPONMPOBaTh Ka4eCTBO CBAPKM.

a 6. MPOKJIAAKA N MOHTAXX TPYb

€. MoHTax TpybonpoBofoB 13 PP-R 1MeeT cBOM 0COBEHHOCTI, MO CPAaBHEHMIO C APYrMY BUAAMMU TPYO.

B Tpy6onpoBopaax 13 PP-R coefnHeHe Ha CBapKe NMPakTUYeckn He CHXKAET HaJeXHOCTW TpybonpoBoaa, Ko-
NNYECTBO COBAMHUTENBHBIX M YCTAHOBOYHbIX 31IEMEHTOB MPY CODMIOAEHNN BCEX NPABWI CBaPKMN HE UMEET 3Ha-
YyeHus. KoadhdurLmeHTbl CONPOTUBIIEHNS (DUTUHIOB U3 NIaCTMACChl HAXE, YeM Y YYTYHHbIX, 3aropHas apmMary-
pa OTNIMYAETCS BbICOKOW HAOEXHOCTbIO, YCUMNS OT 3aTSXKKM pe3b0 OTCYTCTBYIOT.

€ HeT onacHbIX NpoLLeCCoB 3M1eKTPOLYroBOWM CBAPKM, MCKIIOHaEMbIX A5 AePEBAHHbIX 3AaHWN.

€. Bonpoc TennoBoro paclmpeHrs BO MHOrOM PeLLAeTCs MpaBUiibHbIM MCMOMb30BaHMEM OMop 1 BbIGOPOM
KOHpurypaumm Tpydonposofa. OfHWMM 13 OOLLMX MPaBMUI MOHTaXa ABSETCA CTPEMIIEHWE CO3A4aThb Kak MOXHO
Oonee rMbBKyIO 3MACTUYHHYIO CUCTEMY C MUHMMYMOM XXECTKMX KOPOTKMX Y3M10B, MMEIOLLMX Manyto CrnocobHOCTb
K feopMaun.

€ MNpu pa3melLieHM TpyD Ha CTeHax 1 MOTOMKax He PEKOMEHYETCS NCMOb30BaTh HEMOABWKHbIE oropb!. He-
NOLBWXXHbIE OMNOPbI, KaK NPaBuo, MUKCKPYIOT TaxKerble TPYOHbIe y3ibl UK TsKeNble 31eMeHTbl Tpybonposo-
L3, He MMeloLLe CODCTBEHHbIX KpenneHnin (Hanpumep, hunbTpbl UV KpaHbl). s NOTONOYHbIX KPEemaeHniA
XOPOLLUNM peLleHmeM ABMAIOTCA NOABVXKHbIE OMOPbI.

€. Tpn MOHTaXe, TPAHCMOPTUPOBKE M CKITAAMPOBaHNM TPYO B YCIOBMSX OTPULATENbHbBIX TEMMEpaTyp HeobXxo-
AVMO NCKITIOHYNTL YOAPHbIE HAarpy3KM U CHU3UTL AOMYyCTUMble fedopMaLn.
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€. Mop3emHas npokragka TpybonpoBOAOB AOMYCKAETCS MO COOOPaKeHWsAM Kak XMMUYECKOW, Tak 1 MexaHu-
4eCKOW MPOYHOCTU. BO3OENCTBME rPyHTa M IPYHTOBBIX BOL, HE MPUBOLAMUT K CHXXEHMIO Cpoka Cykbbl Tpy6o-
nposoga. Heobxoammo Gepeyb NNacTUKoBYO TPyDY OT MeXaHUYECKMX MOBPEXAEHUA NPU YKINAaAKe B rPYHT
1 B NpoLecce 3KCnnyaTaumu.

6.1. MPOKNIAZIKA TPYB A1 NOAAYN XONOAHOM BOAbI

€. Ecm TemnepaTypa aKcryaTaLmm He OTIMHAETCS OT TemnepaTypbl yCTaHOBKM Oonee YeM Ha 20°C, H1KaKWX [1o-
NOSMHUTENBHBIX MEPOMPUSATUAI, MO CPAaBHEHWIO C MPOKMAAKON TPYO M3 APYrvX BUAOB MaTePManoB, OCyLLECTBNATL
He Hy>XXHO. TeM He MeHee, peKOMEHIYEeTCs UCMOMb30BaTh NOABVXKHbIE NIacTVKOBbIe OMnopbl € MHTepBanioM 20-30
LNaMeTpoB TpyObl.

6.2. MPOKNIAOKA TPYB A1 NOAAYN rOPAYEA BOAbI

© TMpoknagka no CTeHe UMM B OTKPbITbIX LIAXTax OCYLUECTBNAETCA C MCMOMb30BaHNEM CUIIbMOHHbIX CTabHbIX
KOMIMEeHCATOPOB, NeTneobpasHbix Mnu M-00pa3HbIx MOAMMPONMIEHOBLIX KOMMEHCATOPOB, B COOTBETCTBMM C paHee
N3MOXEHHbIMU TPeDOBaHVISIMMU.

€ Bokpyr KOfeH 1 TPOMHNKOB Ha BEPTUKANbHO U FOPU30HTaIbHO PACTONOXKEHHbIX TpyDOax, YCTaHOBMNEHHbIX «B CTe-
He» Mof, LUTYKaTypKOW, criedyeT OCTaBMsATb NMPOCTPAHCTBO 3—4 cM. [Mockonbky ABVXKeHME TpyObl MPONCXOOUT B OCe-
BOM HanpaBneHun, HeobXxoaMmMo obecrnednTb CcBOBOAHOE MPOCTPAHCTBO A0 ONMXKanLLIEro NpensTCTBUS AN CUCTEM
ropsyero BogocHabxeHWst He MeHee 7 MM Ha KaXX[bIi METP AJIMHbI MPAMOSIMHENHOMO y4acTKa.

< Mpu pasmelLieHUM TpyO B LWITPOOE HeobxoamMmMo 0becneUnTs 3a30p B CTeHe He MeHee 70% OT avameTpa Tpyobl
Ha AaHHOM y4acTke. 3a30p J0SKeH ObiTb CUMMETPUYHBIM MO 06e CTOPOHbI OT TPYObI. ITO BO3MOXHO cAenaTh He-
CKONMbKMMM CNOCODaMmM — HanpuMep, NPOKIaAKa B CreLanbHon Tpyb4aTom M30naLmMmn (MoXeT ObiTb peKoMeHA0-
BaHa [ns AnameTpa 25 MM B CUCTeME ropsider Bofdbl, TOMLLMHA U301aUMM — 9 MM).

PekoMeHOyeTCs co3aaHue UEHTPUPYIOLLMX OMop 13 CTPOUTENbHOW NeHbI UMW LIEMEHTHOIO pacTBopa, NoAAepXKMBa-
toLmx Tpyby B WTpobe. CaMa WTpoba B nocnefHeM Clydae He 3aIMBaeTCs, a 3akKpbIBAeTCA HaKMaAHOV NNacTUHOW.
[lonyckaeTcst 3aMOHONMYMBaHWe, NMPOKaaKa B CTeHe UKW B KaHane 13 rodpurposaHHon MNBX TpyOsbi.

B cnydae ecnm Ha KOMMEHCMPYEMOM yHacTKe MMEIoTCs OOKOBbIE OTBOAbI, Ha PACCTOSHMM He MeHee 1M OT coefMHeHNs
JorxeH ObITb 0becrneyeH 3a30p B HaNpaBneHUM NPeANoNaraeMoro YaaMHeHWs TpyObl, PaBHbIV 3TOMY YASIMHEHMIO.

6.3. MPABUJIA, KOTOPbIE CNEAYET COBJIIOAATb NPU NPOKNALKE APMUPOBAHHOW TPYBbI

€. ApmurpoBaHHasl TpyOa UMeeT yanvHeHre B 5 pa3 MeHblue, Y4eM HeapM1pPoBaHHas. Mo3ToMy HEODXOAMMOCTb
B TEMMepPaTypHbIX KOMMEHCATOPax 3Ha4MTeNbHO MeHblle. Ho ans cuctem TpybonpoBoAoB ¢ 60nbLLIMMN AMHAMM
pekoMeHyeTcs NPoKIIafKka apMUPOBaHHOM TpyObl B LITPOOY B crelmanbHoM dyTrspe B CUCTEMAX LIEHTPaNbHO-
ro oTonneHns (BbICOKO- U CpefiHeTeMMepaTypHOE oToMNeHne). B crcteMax HM3KOTeMMepaTypHOro oTomnneHns (Te-
MribI Non) Npokraka nponssoanTcs 6e3 cdytnspa.

6.4. YCTAHOBKA TPYB B LLUAXTAX

[Py OpraHn3aLMy BBOOOB Ha 3TaX OT CTOsIKA, HAXOASLLErocs B LLIAXTe, Hy>HO:

< b0 3ahMKCMPOBATL YHaCTOK CTOsIKa, Ha KOTOPOM [eNaeTcs BBOA, ABYMS HEMOABMXHbIMM ornopamMu. Y4acTok
MeXay onopamu LoMKeH ObiTb He 6onee 3 M B AfWHY;

€ Nbo [aTb BO3MOXHOCTL BBOAY CBOBOAHO MPONTU Ha 3Tax Yepes pacLUMpeHHOe OTBEPCTUE;

€ nnbo co3nath CreumanbHoe KOMMNEHCALIMOHHOE KOMeHo, TpaHcopMmpyioLlee n3ribHble gedopMaLmn 8 ge-
bopMaLN KpyHeHHs!, KOTOPbIE MOXHO «OTbIFPaTh» MNPW JOCTaTOHHO DOJbLLIOW ANMHE y4acTka BBOAA;

< OO YCTaHOBUTL B NEPEKPLITUN CUMb(MOHHBIN CTanbHOM KOMMeHcaTop.

6.5. KOMMEHCALINA TEMIMEPATYPHOIO PACLLUMPEHINA TPYB PP-R.

PACYETHASl CXEMA M-OBPA3HOIO KOMMEHCATOPA:
HO — HenopgwxHasa onopa;

CO — ckonb3ALLag onopa;

L npy>X. y4. — LN1Ha NPY>XXUHALLEro
y4acTka oT ocv TpyObl 10 Kpas
HeMoLBV>XXHOW OMopbl, MM;

AL — yBenuyeHue onnHbl
FOPU30HTANIbHOIO y4acTKa
TpybonpoBoLa Npu Harpese, MM;

L HO — paccTosHWe Mexay Kpasmu
HeMNOABMXKHbIX OMop, MM;

I — obGpa3HbIfi KoMMNeHcaTop

L co — paccTosHue Mexay Kpaem
HEMOMOBUXHOM N LEHTPOM CKOMb3ALLEN
OMopbl, a TaKxKe MeXAy LeHTpamm
CKOMb3ALWMX OMOP, MM.

B uensax ycTpaHeHWs pa3HOYTEHWUI NpefnaraeTcs NPoM3BOAMUTb OTCHET NPYXKUHALLEN ANNHBI OT OCK FTOPU30H-
TanbHOro yyacTka Tpybonposoaa:

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

L npyX. y4. — AfVHa NPY>XUHSLLEro y4acTka, MM;

k — KOHCTaHTa, xapakTepun3syioLlas ynpyrue cBOMCTea Tpyobl = 25;

D — Hapy>XHbI1 AnameTtp TpyObl, MM;

AL — yBenunyeHve OnnHbl y4acTka TpybonpoBoaa Npu Harpeee, MM.

Pacyer F—o6pa3Horo KOMIMeHCaTopa BbIMOJIHACTCA B CJ'Ie}J,yIOU_I,eI;I nocnenoBaTe/ibHOCTU: CHa4alla onpenendaeTcad
BeNM4MHa TennoBoro yoiamHeHnd pac4eTHoro y4actka, 3atemM Bbl4MNCndaeTca HEO6XOD,I/IMaFI ONHa nepneHgnky-

NAPHOTO K HEMY MPYXXMHALLLEro y4acTka.
PACYETHAS$ CXEMA I W U-OBPA3HOIO KOMIMEHCATOPA:

M — o6pa3HbIN KOMNeHcaTop
HO — HenomBWXHas onopa;

CO — cKoMb31Llas onopa; ALT AL2 é“‘?‘/

HO

LCO1

L npy>X. y4. — ANMHa NPYXXMHALLEro y4acTka OT 0Cu TpyObl 40 Kpasi HENOABMXHOW OMopbl, MM;

b — wWuprHa KomneHcaTopa (BCTaBka), paccTosiHVe MexXy OCIMUN KOJEH, MM;

AL1, AL2 — yBenuyeHne OJIMH FOPU30HTaNbHbIX y4acTKOB TPyOONPOBOAOB NPW Harpese, MM;

L Ho — paccTosHme MexXay KpasMiy HEMOABUXHbIX OMOp, MM;

L co — paccTosiHVe MexXay LleHTPOM CKOMb3SLLEN OMOPbI 1 OCbI0 KoreHa TpyObl, MM;

L co1, L co2 — paccTosiHne Mexay Kpaem HemoABVXXHOW OMopbl 1 KpaeM CKOMb3ALLEN ONOPbI, MM.

Mpw peLLeHnn TeNoBOM KOMMeHcaLmy y4acTka Tpybonposoaa ¢ Ucnosb3oBaHneM TpybHoro M-o6pasHoro
KOMMEeHCaTopa MOXHO NPUMeHNTb ABa NpneMa ero pacnonoXeHna Mexay HenoABr>XHbIMW ONopaMin:

€ cpeanHHoe (TouHO MocepeauHe) pasmelleHne MeXy onopamu, Mpu KOTOPOM AMMHbI 0Benx pacnonoXeHHbIX
B 06e CTOPOHbI OT Hero BETBEN TPyOOMPOBOOB PaBHbI, T.€. MONYHaETCs KOHCTPYKLMSA PaBHOMIEYEBOr0 KOMMEHCATOPa;
€ CMellleHHoe pas3MellieHre, BO3HMKAIOLLIEE MPU MPOEKTHbIX peLLeHMsX, Koraa AN1HbI BeTBen TpyOonpoBoAoB
B CUJTY KOHCTPYKTUBHbIX OCODEHHOCTEN 0DbeKTa U TPacCUMPOBKM TPpyDOMPOBOAA OKa3bIBAIOTCA Pa3fiU4HbIMM,
T.€. NONY4aeTCst KOHCTPYKLMS PA3HOMIeYeBOro KOMMeHcaTopa.

B nepBoM cnyyae pacyeTa BenivinHa AL paBHa [ns obenx BeTBel TpyOonpoBoaa 1 obLiee yasIMHEHE PaBHAETCS
AL 06ww.=2 AL

Bo BTOpOM cnyyae Benn4mHa AL pacumTbiBaeTCs He3aBUCKMMO A5 KaxXA0M BETBU U YAJNIMHEHME COCTaBASAET
CYyMMY BbIYUCINTENbHbBIX YANNHEHNN:

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

AL neB.= AL co1+ AL co

AL npaB.= AL co2 + AL co

LLnpunHa komneHcaTopa b (BcTaBka), HE3aBUCKMMO OT [fIMHbI €r0 BETBEWM, HAa3HAYaeTCs KOHCTPYKTMBHO U CO-
CTaBASET BeNIMUMHY, paBHyto 11-13D Hap. BcTaBka Bcerga Kpenutcs nocepeaHe XoMyToM (kecTkoe Kpenre-
HUe).

TennoBoe yannHeHne AL 061, pacHeTHbIX yHacTKOB TPYOONPOBOLOB MOC HEKOTOPbIM rapaHTUPOBAHHBIN 3a-
30p MexXay CONM3MBLUMMWUCS BEPXHUMUM JeTansMu KomreHcatopa (npumepHo 150 MM) He JOMXHbI NPeBbI-
LaTh LWMPUHY KOMMNeHcaTopa. B npoTBHOM ciy4ae cfieflyeT YMeHbLUNTb PacCTOAHME MeXAY HEeNOABUXHbIMM
OMopamMm pacyeTHbIX y4aCcTKOB.
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PacyeT 1-00pa3HOro KOMMeHcaTopa BeAETCH aHaNorm4YHo pacyety -obpazHoro.

Ecnv KOHCTPYKTUBHbIE pa3mepbl TPYOHbIX - 1 M-06pa3HbiX KOMMNEHCAaTOPOB NMPUHMMAIOTCS MO PacyeTy, TO
O-00pa3Hble KOMMeHCaTopbl AN PA3NMYHbIX AMAMETPOB MIacTMACCOBbIX TPYO BbIMyCKalOTCA ¢ PUKCMPOBAH-
HbIMU 3HAYEHWUSMU UX FEOMETPUYECKMX PAa3MEPOB.

0O-06pasHbIf KOoMNeHcaTop

b>20Dnap. KomneHcupyioLas cnoco6HoCTb
0-o6pasHOro KoMmneHcaropa ana Tpy6
pasHoro guameTpa
OunameTp Tpy6bI 20 25 32 40
(Mm)
X KomneHcunpytowas 80 70 55 45
Lo CNOCOBHOCTb (MM)

HO — HenogBuxHas onopa;

CO — cKkonb34LLlas onopa;

D Hap. — Hapy>XXHbI AMaMeTp TpyObl, MM;

b — pacctosiHMe Mexay CTeHKaMM KOMMeHCaTopa No BHYTPEHHEMY AMAMETPY, MM;
L HO — paccTosfHMe Mexay KpasMu HEMOABMXKHbIX OMOpP, MM.

CUNbl, AEACTBYIOLLME HA OMNOPbI

BcneacTeme TeNNOBOro paclumpeHns yHacTka Tpybbl, HaXoAALUerocs Mexay ABYMS HEMOABMXKHbIMU ONOpaMu,
Ha KaXaylo U3 HUX OeNCTBYeT Harpyska.

BenuumHbI pacyeTHbIX Harpy3oK Npu pasfMYHbIX TeMnepaTypax MoHTaxa (McxoaHas TemnepaTtypa) npusene-
Hbl B TaON. 8.

Tabnuua 8

MoHTaxHas Temnepatypa +20°C

Pabouasn Temnepatypa

[nameTp TpyObl, MM +40°C +60°C +80°C

186,2 (19,5) 372,3 558,5 (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

Pabouyas Temnepatypa

[rameTp TpyObl, MM +40°C +60°C +80°C

PacnupatoLume Harpy3ku Ha onopsl, H (krC)
16 237(25) 355,3(36) 473,8
20 372,3(39) 558,5(57) 7447
25 576,2(60) 864,4(93) 1152,5
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 52391 7858,2 (802) 10478,2
90 7421,8 1M32,7(1200) 14843,6
110 11119,1(1200) 16678,6(1700) 22238,2

6.6. 3ALLINTA TPYBOMPOBOJOB C XOJIOOAHOM BOAON

HopmaTrBHble NapaMeTpbl TEMNONPOBOAHOCTM U TENIONOTEPb A4S TpyOONpPOBOLOB XONIOLHOM BOAbI yKa3a-
Hbl B DIN 1988, YacTb 2 (3aLumTa OT MOPO3a U BbICOKMX TemnepaTyp). B npuBeneHHoOM Huxe Tabn. 9 ykasaHsbl
MUHUMaIbHbIE 3Ha4eHNA TOJLLUMHbI Tenousonaumm ¢ koadduumneHtomM TennonposodHoctn =0,040 sT/m °C.

Tabnuua 9

YcnoBusi Npoknaaku Tpy6 ansi XxonopHom BoAabl TonwmHa Tennonsonauum, MM

HeoTannvBaemble MOMeLLEHVS, YCTaHOBKa BHE 3AaHWM UM B MofBanax B 3aBMCMMOCTM OT yCIIOBUIA OXNaXaeHWs (pacHeT no nporpaMmme)
B kaHanax psigoM ¢ Tpybamu ropsiiero BofoCHabXXeHs MW OTOMeHNs 13

TpyObl, yCTaHOBNEHHbIE B KaHaNaX Nof, CTSXKKOM 4

6.7.MOAroOTOBKA COEPAHHOIO TPYBOIMPOBOOA K SKCIUTYATALIMA. OYUCTKA NMOCNE MOHTAXA

Mocne MOHTaxa TpybonpoBoAa HeEODXOAMMO NMPOMbITb €r0 OT BO3MOXHbIX HacCTWL, CTPY>KKM U OT NPOU3BOL-
CTBEHHOM (MNK CKNAACKOWM) Mbinu BHYTPU TpybonpoBoda. XXenatenbHO Aenath 3TO NPY OTKPbITLIX LLAPOBbIX
N CNYCKHbIX KpaHax. Copoc NpoMbIBHOM BOAbI MPOUCXOANT B KaHanM3aLuuio. HopmaTiBbl NpOMbIBKW NpuBeae-
Hbl B DIN 1988, «BogocHabxeHue 1 kaHanusaumsa» CHul1 02.08.01-89.

OuncTka cnucteMbl TpyO onmcaHa B cneuyansHoM pasaene HopM. O4McTka Npon3BOAUTCA NyTeM Nodaqn B Tpy-
Obl cMecr Bofbl M BO3YyXa Mo, AaBEHMEM.

Bce ycTaHOBKM ANsl NTUTbLEBOW BOAbI AOMKHbI ObIThb TLLATENbHO O4ULLEeHbl. TPyObl GyayT roToBbl K UC-
MosIb30BaHMIO NPU BbINOJIHEHUN ClIEAYIOLMNX YCIIOBUNA:

© rapaHTMpoBaHHasa 6e30MacHOCTb NMUTLEBOW BOfbI;

€ oTcyTCTBME AedeKkToB Tpyb;

€ NpoBepka apMaTypbl Nepe[ UCNofib30BaHMeM; He OOMNYCKARTCH HUKAKUX e(eKToB;

€ nposepka Tpyb OnA rapaHTUM YNCTOTbI UX BHYTPEHHWNX MOBEPXHOCTEN.

[Onsa obecrieyeHns BbilleyKa3aHHbIX TpeGoBaHM HeOGXO0AMMO MPOBECTU OAHY U3 ABYX Npoueayp
OUYMNCTKU:

€ NpoYMCTKa BOAOWM;

€ NPOMbIBKa CMECbHIO BOfb! M BO3AYXa.

Mpu BbIOOPE METOAA O4UCTKM ClleflyeT pyKOBOLACTBOBATbCA TpebOBaHWAMM U3rOTOBUTENS M NOKyNaTens, a Tak-
Xe pekoMeHAaUMsMM yCTaHoBLMKaA. NS YyCTaHOBOK NMTbEBOW BOAbI AOCTAaTOYHO NMPOMbIBKM, COOTBETCTBYIO-
wewn DIN 1988.

Mpy MOHTaXe MHXXeHepHbIX cnctem 13 Tpyd TEBO technics He ncnonb3yeTtcsa Knew, XnaKocTb 1 T.0. To3ToMy
CUCTEMA OCTAeTCA YMUCTOM B X048 MOHTaXa.

6.8. NCINbITAHVE COBPAHHOIO TPYBOMNPOBOJA

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

McnbiTaHne BOASHbBIX CUCTEM OTOMMEHMS U TEMNOCHAOXEHWS LOMXKHO NMPOU3BOANTLCS MPW OTKITIOHEHHbIX KOT-
nax 1 paclMpUTeNbHbIX COCyAax MAPOCTaTUHECKMM METOLOM AaBJeHeM, paBHbIM 1,5 paboyero faBnenus,
Ho He MeHee 0,2 MMa (2 Krc/KB.CM) B CAMOW HWXHew Touke cuctembl (cM. Tabn. 10).

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

NcnbiTaHne cncTeMbl OTOMNEHUS NMPU OTpULIATENbHBLIX TeMnepaTypax NPOBOAMUTCS B COOTBETCTBMM co CHUI
3.05.01-85(2000), n. 4.8. Bce TpybonpoBoabl A8 NUTLEBOM BOAbl NMOANEXAT KOHTPOMbHbLIM UCTbITaHUAM
B cooTtBeTCTBMM cO CHWMI 3.05.01-85 n. 4.4.

Mepen UCMbITaHNEM BCe OTKPbITbIe KOHLLbI TPYD AOMXKHbI ObITb 3arnyLLUeHb.

Tabnuua 10

MpumeyaHme:
CmecnTenu, ncnosb3yemble B ObITOBbIX CUCTEMAX, W APYrve 3neMeHTbl (Hanpumep, rmbkmne NogBoaKM) Mo-
ryT ObITb He paccyMTaHbl Ha AAHHOE [ABNEHUE, 1 UX CNIeLyeT NPUCOEANHSATL TOMBKO NOCe UCMbITaHWs cUCTe-

Mbl TEBO technics.
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CrcTteMa 3anosiHAETCS BOAOW, Ha4YMHasA C HUXKHEN TO4KM. B BepxHen Touke opraHmM3yeTcs BO34YXOCMYCKHOW
KfanaH nav 0CTaBNAETCA OTKPbIThIN KOHeL,, KOTOPbIV 3arnyLuaeTcs Noc1e 3anonHeHMA CUCTEMBI.
KOHTPONbHBIV HACOC MOAKMIOHAETCA K HUXKHEN TOYKe C1UCTeMbI. Tlocne 3anvBKM BOAbl B CUCTEMY HACOC Ha-
YMHaAEeT HarHeTaTb AaBneHue. NpoBepka AaBNeHUSA MPOXOAUT B TP CTaaMn: NEPBUYHbIN TeCT, OCHOBHOW TeCT
1N OKOHYaTeNbHbIV TeCT.

MepBUYHBIV TECT MPOBOANUTCS NPW AaBneHnn, Ha 50% OonbLueM, 4eM HOMMHanbHoe. [laBneHve NogHMMaeTcs
OT HOMVHanNa Heckonbko pa3 Yepes 10 MUHYT C BbIAEPXKOW B TedeHne 30 MUH.

Bo Bpems UCMbITaHWI He LOMNYCKaeTCs NafileHne AaBNeHns Ha BennymnHy bonee Yem 0,6 Bap 1 yTeuka BoAbl.
o OKOHYaHWMM NEePBUYHOIO TecTa crenyeT HadHaTb OCHOBHOW TecT. OCHOBHOW TeCT NPOBOAUTCA B TeYeHume 2
4acoB NPV AaBNEHWUM, KOTOPOE OTIIMYAETCS OT AaBNEHUS NEPBUYHOrO TecTa He bonee Yem Ha 0,2 bap.
OKOHYaTeNbHbIN TECT COCTOUT B Crefytoliem — ana Tpyd SDR11 (SDR6) NpoBoaMTCS CTyneH4YaToe noBbille-
HVe fasneHns ot 140 10 atm (20 aTM), C BpeMEHHbIM MHTEPBANOM 5 MUHYT (BblaepXKa Mo Kaxnom cTyne-
HU —5 MUHYT) C UHTEPBANOM N3MeHeHNs AaBneHns 1-2 atm.

Bo Bpems TecToB He [OSIXKHO ObITb Teun. [Jatymk faBneHns (MaHOMeTp) AOMXKeH ObiTb YCTaHOB/EH B CaMoW
HVXKHEN TouKe cUcTeMbl (TaM, rae CkaablBaloTCs rmapocTaTMieckoe 1 AMHaMMYeckoe AaBneHus).

PE3YJIbTATbl KOHTPOJIbHOIO UCMNbITAHUA

q)I/IKCl/IpyIOTCﬂ B MPOTOKOJ1e C yKa3aHMeM ANd KaXO0ro 1eCta BpeMeHHbIX MHTePBaJ1OB, MCMbITaTelbHbIX JaBle-
HWM B Havane MHTEpPBana 1 B KOHLE. |_|pOTOKOJ'I noanncbliBaeTCAd 3aMHTepPeCOBaHHbIMW CTOPOHaMMU.

e 7.YCNoBnA TPAHCNOPTUPOBKU N XPAHEHUSA

CornacHo TOCT P 52134-2003 «TpyObl HanopHble 13 TEPMONACTOB U CoedUHUTENIbHbIE AeTanu K HUM Ons
cncTeM BOAOCHAOXeHNs 1 otonneHus. ObLme TexHnYeckne ycnoBus». MyHKT 9.: «YCnoBus XxpaHeHus Tpyo
1 puntnHros — no FOCT 15150 B ycnosuax 5 (OX4). JonyckaeTcs xpaHeHne Tpyb B ycnoeuax 8 (OX3) He 6o-
nee 6 mec.».

TakuM obpa3om, AmanasoH Temnepatyp xpaHeHus PP-R coctaBnseT oT +50 no —50°C. CM. HUXe B rpade
«OcHoBHOe» 51 8.

Heobxoammo y4nteiBath TpeboBaHme n.9.2 TOCT P 52134-2003: «XpaHeHMe O0MKHO OCYLLeCcTBAATLCS Oe3 Me-
XaHWNYECKMX Harpy30K».

YCNnoBus XPAHEHUSA U3AENNNA FOCT 15150.

0O6o3Ha4YeHe ycroBUil XpaHeHUs1 U3penun Knumatuueckue caktopbl

TemnepaTtypa
BcnomorartenbHoe P Xp
Bo3ayxa, C

OTHOoCUTENbHAs
Bepx- BJIa>KHOCTb BO3-
Hu>xHee ConHey-
OcHoB-  bykBeH- Hee Zyxa no 1abn. 6
YcnoBus XxpaHeHus Hoe Hoe TekcToBoe 3HaYe- 3|-’|_|amq§ S T T nH?ﬁaSae
HVe ckoro ucnosntHe- VY
HUS BUOA
HaBechl nnu nomMeLleHus, roe Ko-
nebaHvs TeMnepaTypbl U BNaXHO-
CTV BO34YyXa HecyLleCTBeHHO OTNN- _
YaloTca oT KonebaHu Ha OTKPbITOM Hasecsl B MaKpo
KNMMMaTn4eCcKmnx
BO3yXe (HanpyMep, nanarky, Me- 5 ox4 paiioHax c yMe-  +50 -50 y2 H
Tannn4eckne XpaHmnuiia be3 Te-
MAIOU30NIALMN), PACMONOXEHHbIE PEHHBIM 11 XONIOA-
! - HbIM KNMMaTOM
B MaKpOKJTIMMaTn4eCKnX panoHax
C yMepeHHbIM 1 XONOAHbIM KNMa-
TOM B aTMocdepe NioObix TUMOB
OTKpbITbIE MMO-
OTKprTbIe nnowanky B MakpOoKIin- WaaKn B Makpo-
MaTn4eCkKnX panoHax C yMepeHHbIM ) 0X3 KINMaTN4eCcKnx 450 .50 V1 +

1 XONOAHbBIM KIIMMaTOM B aTMOC-
epe nobdbIX TUMOB

paroHax C yme-
PEHHBIM 1 X0Non-
HbIM KIMMaTOM

a 8. TMAPABJINYECKUA PACHET HEOBXOAMMOIO
ANAMETPA TPYb

B ctanpapTe DIN 1988 patotcsi OCHOBHbIE yKa3aHWs Ans nogbopa amMameTpoB Tpyb 1 TpeboBaHMs K MPOXoaHO-
My cedeHumio TpyO. PacueT HeoOxonmmoro fmameTpa Tpyd CBs3aH C NoTepsMu AaBneHus B Tpybonposoge. B cBoto
o4epenb, NOTEPY LABNEHWS CBA3aHbI C AVAMETPOM TPYObl, ANVMHOW, KO3PDULMEHTOM TPEHWS, OOBEMHbBIM Pacxo-
L,0M BoAbl. OObEMHbIV Pacxof, BOAbI U pa3Mepbl cedeHms TpyObl HeNoCpeACTBEHHO CBS3aHbl CO CKOPOCTbIO MOTOKA.
[lna pacyeTta ckopoCTM NOTOKa OCHOBOW ABNAETCH KOIMPULMEHT NOTOKA. [apaMeTpbl NOTOKa BbIYUCIAIOTCA B COOT-
BeTcTBMM ¢ DIN 1988 T3.

[lna ymeHbLIeHns Lyma Npu ABMXEHUN U 41158 CO30aHMA NOTOKA C HAaUMeHbLUMMUW KaBUTaLMOHHbIMY CBONCTBAMU
CKOPOCTb ABWXEHWSA BOLblI HEODXOAMMO orpaHu4mMBaTh. He cnepyet npu Tpebyembix BonbLMX pacxodax npume-
HATb MaJble AMameTpbl TpyO.

8.1. TMAPABJINYECKUIA PACYET CUCTEMbI OTOMJIEHNSA U BOAOCHABXXEHUSA

MapamMeTpbl TPyOONPOBOAHOM CUCTEMBI 1S MOAAYM MNTLEBOW BOAbI B 3[aHNN MOTYT ObITh ONpefeneHb! pacye-
ToM. O6HOoBNEHHas Bepcust DIN 1988 npeanaraeT Kak ynpoLLeHHbIR, Tak U NOAPOOHbIN CNocobbl BbIYNCTEHUN.
YNPOLLEHHbIN pacyeT NOAXOAUT ANS Pa3nyHbIX TPYOONPOBOOHBIX CUCTEM. YNPOLLEHHbIN pacyeT npuBeneH
Takxe B CI140-101-96, pasg. 2.3-2.5.

3HAYEHWME BHYTPEHHEIO AMAMETPA (D) B 3ABUCMMOCTU OT BHELLIHEFO AUAMETPA (D, ) PP-R TPYB. Tabnuua 11

[AunameTp Hapy>XHbI D, MM

! | AvawerprapywwewtDomm |
BHyTpeHHUn d, MM
| 20 | 25 | 32 | 40 | 50 ] 63 | 75 | 90 | 110 | 125 |

Tpy6a SDR11 16,2 20,4 26 32,6 40,8 51,4 61,2 73,6 90 102,2
Tpy6a SDR6 13,2 16,6 21,2 26,6 33,2 42 50 60 73,2 83,2

B noppobHOM crocobe BbIMMCIEHNIA pacHeT yYnTbIBAET BCe DUTUHIM 1 TPpYObl, MMeloLnecs B cuctemMe. SToT
cnocob Hanbonee NPUBIVXKEH K pearibHbIM paboynM YCoBUAM. Npr pacdeTe HEOOXOAMMO NMOMHUTb, YTO TPy -
Obl PP-R 0003Ha4aloTcs Mo BHelLHeMy anameTpy, Tabn. 11.

[ins BbidmncneHns pa3mepos Tpyb HeobXoaMMbl Cnefytolie AaHHble:

€. Mpenenbl KOppeKUMn KnanaHa pefyKTopa BbICOKOrO AaBEHMS NPW MOBbILLEHNN UK CHUXEHWI AaBNeHNs.
€ Feopesnyeckas pa3HOCTb YPOBHEN.

€ MoTepu AaBnNeHNs Ha Pa3MYHbIX KOMMOHEHTax 06opyaoBaHUs (HanpumMep, hunbTpax).

€ MUHMManbHoe oMyCTUMOe AaBfeHre Ans BKIIOYEHHbIX B BOAONPOBOS, Nprbopos (Hanprmep, BodoHarpesatenei).
€. NoTepn fnaBneHus B TpybonpoBoge (13-3a TpeHus, TypOyneHTHOCTU U T.4,.).

€ loTepn [aBneHWs Ha pa3BeTBNEHUsX, MOBOPOTAX, Nepexodax TpybonpoBoda, Ha TpybonpoBoAHOM apMaType
(Tabn. 15). B 1abn. 12 nprBeaeHbl faHHbIe N0 KOIDdMLMEHTY noTepn AasneHus R (Mbap/m) 1 ckopocti noTtoka V B 3a-
BUCMMOCTW OT 06beMHoro pacxoaa V' (11/c) 1 BHyTpeHHero anameTpa Tpybbl d Ans nonunponuneHosbix Tpyo SDR11
npw Temnepatype soapl +20 °C.

B Tabn. 13 nprBeneHb! Te Xe AaHHble Ans nonmMnponuneHosbix Tpyo SDR6 npu Temnepatype Bofbl +20 °C. Janee npu-
BefleHbl HoMorpaMMbl 18 OnpefeneHns rnapasanyeckix notepb B eAUHULAX U3MEPEHUs J1/C 1 MM B. CT. /M.

s Tpy0 NpuHAT KoaddurLMeHT wepoxosaTocTy y=0,007MMm.

TemnepaTypa nepepasaeMon cpefbl (Boga) +20 °C.

MnoTHoCTb cpenpl 998 kr/m?

KuHemaTumyeckas Ba3koctb cpefbl 1,02x10¢ m? /¢ (+20°)

KoadbdumeHT notepn fasnenHvs R paBeH notepe Hanopa B MUnMbapax Ha Kaxabii MeTp AnvHbl Tpybonposoga.

3ABNCMOCTb ®AKTOPA TPEHUA TPYBbI R 1 CKOPOCTU MOTOKA V OT OBbEMHOIO PACXOAA V*

TPYBbI TEBO technics SDR11

LLlepoxosaTocTs: 0,0070 mm
Temnepatypa: 20 °C

MnoTHocTb: 998,00 kr/m?
KnHemaTtnyeckas BA3kocTb: 1,02 x 106 m?/c



TEBO® TEXHNYECKOE PYKOBOLCTBO TEBO® TEXHNYECKOE PYKOBOACTBO

technics WWW.tebO.rU technics WWW.tEbO.rU
Tabnuua 12 Tabnuua 12 (npomonxexue)
L V=obmewuipacon (O R=rpmsan maonenn nGap v=cropoeto W) L V=obmemu paoon (O R=kpasan paorenn WOap =cropoero W)

V'-06beMHbIN pac- BHyTpeHHuit AnameTp, Mm V1 -06bemHbIl pac- BHyTpeHHWI gnameTp, Mm

xop, n/c
001 R 0,06 0,02 0,00 0,00 0,00 0,00 0,00 0,00 0,00 050 R 100,01 32,43 10,01 336 115 038 017 0,07 0,03
v 0,05 0,03 0,01 0,01 0,00 0,00 0,00 0,00 0,00 ) 437 275 1,7 1,08 0,69 0,43 0,31 0,21 0,14
0,02 R g'l (2) 8’82 g'gi g'g; g'gg g'g? g'g? g'gg g'gg 100 R 150,84 48,49 14,96 5,01 1,7 0,56 0,24 0,1 0,04
v ’ ’ ’ ’ ’ ’ ’ ’ ’ ! 4,85 3,06 1,88 1,2 0,76 0,48 0,34 0,24 0,16
R 0,18 0,07 0,03 0,01 0,00 0,00 0,00 0,00 0,00
0,03 v 015 009 006 004 002 001 001 001 0,00 120 R 211,46 67,99 20,81 6,95 2,36 0,78 0,34 0,14 0,05
' ' ' ' ' ' ' ' ' ! 5,82 3,67 2,26 1,44 0,92 0,58 0,41 0,28 0,19
004 R 0,50 0,17 0,04 0,01 0,01 0,00 0,00 0,00 0,00
) v 019 0,12 0,08 0,05 0,03 0,02 0,01 0,01 0,00 140 R 281,77 90,28 27,55 9,18 3,11 1,02 0,44 0,18 0,07
! 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 0,24 0,15 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 1,3 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 5,51 3,39 2,16 1,38 0,87 0,61 0,42 0,28
1,32 0,44 0,14 0,05 0,01 0,00 0,00 0,00 0,00
0,07
0,34 0,21 0,13 0,08 0,05 0,03 0,02 0,02 0,00 500 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
R 2,03 0,68 0,22 0,07 0,03 0,01 0,00 0,00 0,00 ' 1067 673 a4 264 168 168 075 052 035
0.09 0’44 0,28 0’1 7 o’1 1 0’07 0104 0’03 0’02 0’00
v g " g g " g g g 4 540 R 778,98 245,77 74,11 2447 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
’ 0,49 0,31 0,19 0,12 0,08 0,05 0,03 0,02 0,00
260 R 906,64 285,56 85,94 28,33 9,5 3,1 1,34 0,55 0,21
ot 335 1,12 035 0,12 0,04 0,01 0,01 0,00 0,00 12,61 7,95 49 31 1,99 1.25 0,88 0,61 041
’ 0,58 0,37 0,23 0,14 0,09 0,06 0,04 0,03 0,00
280 R 1043,75 328,23 98,61 32,46 10,87 3,55 1,53 0,63 0,24
014 R 4,39 1,46 0,46 0,16 0,06 0,02 0,01 0,00 0,00 ! v 13,58 8,57 5,27 3,35 2,14 1,35 0,95 0,66 0,44
’ v 0,68 0,43 0,26 0,17 0,11 0,07 0,05 0,03 0,00
3.00 R 1190,30 373,77 112,1 36,85 12,32 4,02 1,73 0,71 0,27
016 5,55 1,85 0,58 0,20 0,07 0,02 0,01 0,00 0,00 ! \Y 14,55 9,18 5,65 3,59 2,29 1,45 1,02 0,71 0,47
’ 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 41,5 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
,2 2,7 , ,2 )1 , ,01 ,01 , ’
0,20 8,23 3 0,86 0,29 0,10 0,03 0,0 0,0 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 2,4 0,99 0,38
030 . Ige 252 173 U 20 L Lite L UL ’ v 17,46 11,01 6,78 431 2,75 173 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
o . 032 Jor 099 034 o1t 005 002 001 380 1870,73 586,10 174,29 57 18,98 6,17 2,65 1,09 0,41
0,40 : 9’4 1’22 0’75 0’48 0’31 0’1 0 0’1 ) 0’09 0’06 ’ v 18,44 11,63 7,16 4,55 1,83 1,29 0,89 0,89 0,6
5 424 13.89 432 146 050 017 0.07 0,03 0.04 200 R 2064,37 645,97 191,88 62,69 20,86 6,77 2,91 1,19 0,45
0,50 v 2 ‘; ; ; 5 . 0’ - 0’ o 0’ - 0’ . 0’1 7 0’1 i 0’ . ! v 19,41 12,24 7,53 4,79 3,06 1,93 1,36 0,94 0,68
ven R 59,11 19,28 508 202 269 023 0,10 0,04 0,02 420 R 2267,41 708,68 210,28 68,63 22,81 74 3,18 13 0,49
! v 201 1,84 113 072 0,46 0,29 0,20 0,14 0,09 v 20,38 12,85 7,91 5,03 3,21 2,02 1,43 0,99 0,66
R 78,31 25,46 7,87 2,65 0,90 0,30 0,13 0,05 0,02 440 R 2479,85 774,22 229,5 74,82 24,85 8,06 3,46 1,42 0,54
0,70 v 3,40 2,14 1,32 0,84 0,54 0,34 0,24 0,16 0,11 ! Vv 21,35 13,46 8,29 5,27 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)
TPYBEbI TEBO technics SDR6 V1 — 06bemHbli BHyTpeHHWI grnameTp, Mm
pacxop, n/c
LLlepoxosaTocTs: 0,0070 wu e e T e [Ee fme |l e = & ][]
Temnepartypa: 20 °C 080 R 816,21 274,25 88,74 26,9 8,96 3,08 1 043 0,18 0,07
MnotHocTtb: 998,00 kr/m3 ' v 9,07 5,85 3,7 227 144 0,92 0,58 0,41 0,28 019
KrHematnyeckas BazkocTb: 1,02 x 10 ¢ m?2/c
Tabnuua 13 090 R 1021,95 341,4 110,17 33,31 11,08 3,8 1,23 0,53 0,22 0,09
A BHYTPEHHMIA AMaMeTP, 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

oor 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 2,7 117 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 2,29 081 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 12,5 4,39 1,48 0,46 0,16 0,06 0,02 0,01 0,00 0,00 o R 66635  2184,77 689,39 203,06 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 25,57 8,92 2,99 0,93 0,32 0,11 0,04 0,02 0,01 0,00
' v 1,36 0,88 0,55 0,34 0,22 0,14 0,09 0,06 0,04 0,00 300 R 335443 105278 308,54 100,16 33,7 10,7 4,59 1,9 0,73
014 R 33,63 1,71 3,91 1,22 0,42 0,15 0,05 0,02 0,01 0,00 ' v 21,92 13,88 85 54 3,47 2,17 1,53 1,06 0,71
’ v 1,59 1,02 0,65 0,40 0,25 0,16 0,10 0,07 0,05 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  1824,55 532,75 171,33 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 e =525 2| L7 R D2 22D 025 0.18 012 420 6432,34  2003,76 584,35 187,74 62,73 19,8 8,47 35 1,34
0.60 R 476,42 161,16 52,48 16,00 5,35 1,85 0,60 0,26 0,11 0,04 ! v 30,69 19,41 11,9 7,56 4,85 3,03 2,14 1,49 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 186389 231 ’1587 2’§i 13’586 :’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 ONPEAEJIEHUA NOTEPb HAMOPA B TPYBAX SDR11 KO3 DPULUMEHT MECTHOIO MTMAPABJIMYECKOIO CONMPOTUBJIEHUA
INS COEAVHUTENbHbIX BETANENA N3 NONMUMPOMUIEHA
MOpaBAMYeCKN pacyeT Tpy- OENT NN - - S Tabnuua 14
bonposofos mn3 PP-R 3aksio- \ A A & AR b
yaeTca B onpeneneHnMn no- 5 . X a - AV o
Tepb Harnopa (Unu gasnequs) 4 AY %6&3,\ AVEIAAY N >< > A ok O6o3HayeHue MpumeyaHue KoappuuneHT
AN N\ L T o \_IA N\ [ X
Ha npeofoneHve r1apasi- 3 L582X - > % Py
YecKMX COMpPOTUBIIEHUIN, BO3- d T | X A A N —
2 o
HMKaI0 6 - NN T e NN e . OGRS My¢ra 0.25
lwmx B Tpybe, B coean Av S : v b N e S—
HUTENbHBLIX AeTansax, B MecTax N \ TN ‘6@%@’, % P b (O
A\
pe3j<mx NOBOPOTOB U M3MeHe- 1 = SE=rIElE N %= TT-- K o \9@ YMeHbLueHue Ha 1 pa3mep 0,40
HU onameTpa Tpybonposoaa. P S o ST TN L\“L#\zg
nopaBanyecke NOTepPU Ha- o 05 A . A \rﬂgp A "x\)_%lfs\ . ’l y/ — YMeHbLLUeHWe Ha 2 pa3mepa 0,50
nopa B TpyGornpoBoge onpe- = 04 NEDZaNEANIRZgRIA NIV INE Mydra nepexoaHas -
g AN NI
0endaiTcs N0 HOMOrpaMmMam. % 0,3 > > e ﬁ\? TN YN YMeHbLueHme Ha 3 pasmepa 0,60
g oo TNE I\o % Lo NTNA N\
y AN _KJOy A\ N
AN KONE -_A9%> e 'L,‘&s,:\g N\ YMeHbLLeHMe Ha 4 pa3mepa 0,70
\V% N NQ T
01 > :\\ %? 2 N | S YronbHuk 90° 1,20
L '
G R ED Gk v Z BN \ | |
AN T ™ N N IANINAN
L1
0,05 N N I N YronbHuK 45° (r 0,50
0’04 (5/ \ I AN AN
N\ I
0.3 L / 1 _—l*_l; PaspeneHne notoka 1,20
0,02 - \ \ N TponHMK
AN N\ N LI \ N\ _I + I_ C 080
Il
N N > oegnHeHne NoTokKa B
0,01
1 2 3 45 10 2 3 45 100 2 3 45 1000 _yL
MoTeps Hanopa Ha TpeHue, MM/M ;iF CoeayHeHue notoka 2,10
KpectoBuHa
HOMOIPAMMA AONA ONPEAEJIEHNA NOTEPb HAIMOPA B TPYBAX SDR6 | * L
- > PasgeneHne notoka 3,70
1A
10 BNERNGANPA "\\—J::"\\yf\:px I -
HAx NN ?30—7-2\?25\&0 ‘ MydTa KOMB. BH. pes. - 0,50
L'l\\\} 257 % "
5 P L\\k&\’_ ¥ A S —w
4 SRS \\OO.I’O' N : MydTa KoM6. Hap. pes. - 0,70
3 9 L\\ 'QOA (& —m
NS '06’ C Y 9] 1,40
) L\\o 2 FOSIbHUK KOMO. BH. pe3. H—“‘ ,
1 L\\ ‘7 ™\ b
1 \’Ou" Y YronbHWK KOMO. Hap. pes. H—"' 1,60
Y
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
4
S 02 gl = 25 mm 8,50
R X] v
80 BeHTUb D.<]
—
1 A 32 MM 7,60
0, P \
}*u?«
0,05 Ll 40 Mm 5,70
004 s
, o
> fiL\\o N 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 TENJIOBOIO IMHEMHOI O PACLUMPEHUSA TPYB

TEBO technics

TennoBoe NVHenHoe paclivpeHme Tpyb pacinTLIBAETCS MO ApMMPOBaHHas aMmoMIHNeBan NeHToN
dopmyne: dL=k x L x dT, rae l ApMnpoBaHHan BONIOKHOM ;
k — KO3thULIMEHT NMHENHOrO pacLUMPeHus TpyBbi; 70 A CranpaprHbie PPR TpyGe!
L — onviHa ydacTka TpyObl, TMHENHOE paclunpeHmne KOTopo- o K4 /
ro pacynTbIBAETCS; ) x 60 s e //
dT — pa3Huua TeMnepaTyp, Bbi3biBaloLas MMHENHOE pac- S50 s ’A /
wnpeHue (Kak NpaBuno, pasHuLa Mexmay TemnepaTtypon = S s
MOHTaXa 1 TeMnepaTypow 3KCnnyaTaLmm). g40 s "

- e
3HayeHWs NMHEMHOTo pacliMpPeHns Ans OJHOro MeTpa mno- %30 s ,/
nunponuneHoBon Tpybel TEBO technics HarnsgHo MOXHO @ 1KY
BUOETb Ha AMarpamme. %20 s
3HaueHus k Z10/yt yd
Ans CTaHaapTHow PP-R Tpy6Gbl (SDR11, SDR6): 0,15 Mmm/MK, &
ILNsi TPYObl, apMUPOBAHHOM anioMuHneM (SDR6): o 1 2 3 4 5 6 7 8 910
003 MM/M K* JInHeHoe pacwuperue, Al, Mm

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

© Mpumep pacueTa: y4acTok TPyObl, APMUPOBAHHOWM CTEKIIOBOIOKHOM — 12 M (auamMeTp He BaxeH), Tpyba
MOHTMpPOBanach npu Temnepatype 20 °C, Tpyba npegHa3HaveHa afs OTOMNNeHNs No oTonuTenbHOMY rpaduky
80/60 °C, makcManbHas Temnepatypa — 80 °C.

dL=k x L x dT= 0,05 x 12 x (80-20) = 36 MM, TakiM 0Opa3oM, AaHHbIA y4aCcTOK TPyObl NPY MakCUMarb-
How paboyen TemnepaTtype yOIMHUTCA Ha 36 MM, OT NePBOHaYabHOM, MOHTAXXHOW ANMHbI 12 M 1 OyaeT pa-
BeH 12,036 m.

o x WN3meHeHne TemnepaTypbl At (K) 5@ x N3meHeHne TemnepaTtypsl At (K)

£ges £8e%

= '@g:f 10 20 30 40 50 60 70 80 §§§5 10 20 30 40 50 60 70 80
0,1 0,15 0,30 0,45 0,60 0,75 0,90 1,05 1,20 0.1 0,03 0,06 0,09 0,12 0,15 0,18 0,21 0,24
0,2 0,30 0,60 0,90 1,20 1,50 1,80 2,0 2,40 0,2 0,06 0,12 0,18 1,24 0,30 0,36 0,42 0,48
0,3 0,45 0,90 1,35 1,80 2,25 2,70 3,15 3,60 0,3 0,09 0,18 0,27 0,36 0,45 0,54 0,63 0,72
0,4 0,60 1,20 1,80 2,40 3,00 3,60 4,20 4,80 0,4 0,12 0,24 0,36 0,48 0,60 0,72 0,84 0,96
0,5 0,75 15 2,25 3,00 3,75 4,50 5,25 6,00 0,5 0,15 0,30 0,45 0,60 0,75 0,90 1,05 1,20
0,6 0,90 1,80 2,70 3,60 4,50 5,40 6,30 7,20 0,6 0,18 0,36 0,54 0,72 0,90 1,08 1,26 1,44
0,7 1,05 2,0 3,15 4,20 5,25 6,30 7,35 8,40 0,7 0,21 0,42 0,63 0,84 1,05 1,26 1,47 1,68
0,8 1,20 2,40 3,60 4,80 6,00 7,20 8,40 9,60 0,8 0,24 0,48 0,72 0,96 1,20 1,44 1,68 1,92
0,9 1,35 2,70 4,05 5,40 6,75 8,10 10,45 1,80 0,9 0,27 0,54 0,81 1,08 1,35 1,62 1,89 2,16
1,0 1,50 3,00 4,50 6,00 7,50 9,00 10,50 12,00 1,0 0,30 0,60 0,90 1,20 1,50 1,80 2,10 2,40
2,0 3,00 6,00 9,00 12,00 15,00 18,00 21,00 24,00 2,0 0,60 1,20 1,80 2,40 3,00 3,60 4,20 4,80
3,0 4,50 9,00 13,50 18,00 22,50 27,00 31,50 36,00 3,0 0,90 1,80 2,70 3,60 4,50 5,40 6,30 7,20
4,0 6,00 12,00 18,00 24,00 30,00 36,00 42,00 48,00 4,0 1,20 2,40 3,60 4,80 6,00 7,20 8,40 9,60
5.0 7,50 15,00 22,50 30,00 3750 4500 52,50 60,00 5,0 1,50 3,00 4,50 6,00 7,50 9,00 10,50 12,00
6,0 9,00 18,00 2700 36,00 4500 54,00 63,00 72,00 6,0 1,80 3,60 5,40 7,20 9,00 10,80 12,60 14,40
7,0 10,50 21,00 31,50 42,00 52,50 63,00 73,50 84,00 7.0 2,10 4,20 6,30 8,40 10,50 12,60 14,70 16,80
8,0 12,00 24,00 36,00 48,00 60,00 72,00 84,00 96,00 8,0 2,40 4,80 7,20 9,60 12,00 14,40 16,80 19,20
9,0 13,50 27,00 40,50 54,00 67,50 81,00 94,00 108,00 9,0 2,70 5,40 7,10 10,80 13,50 16,20 18,90 21,60
10,0 15,00 30,00 45,00 60,00 7500 90,00 105,00 120,00 10,0 3,00 6,00 9,00 12,00 15,00 18,00 21,00 24,00

*[1ns Tpy6 DN ©onee 40 MM, apMUPOBaHHbIX aNtOMUHUEM, peKoMeHAyeM npumenaTs K= 0,05 Mmm/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

00N O Ulbh WwWwN =
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LRSB

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
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Tabnuua 16
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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
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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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CGBAPHOE COE,HMHEHME‘”
OUTUHIF ”TPVGA PEZRI
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% - TN coeguHenns - AnGdY3noHHan ceapka

- HapeXHoCTb — 100% KoHTpOonb KayecTBa, MﬂHunH‘ﬂth coeJUHEHWI
- AONTOBEYHOCTD ~ PAcHeTHbIN CPOK cnykbbl cucTemBl 50 ner
-HHWU3IKaA CTOMMOCTE NO CpaBHEHWIO C HHEHDFII'IL'IHHM! CUCTEMaMK

MATEHT N2 RU117335U1. MATEHTOOBJTIAQATEJIb - KOMITAHUA «AJIBTEPIJIACT»
MopnucaHo B nevatb 22.01.2016
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Q Mpeunmywecrea Tpy6onposoaHoin cucrembl TEBO technics®

PP-R-OUTUHIU

©. CneuymanbHble METKU Ha MOBePXHOCTN GuTUHroB (maTeHT N2 92932) ynpolyaior

npouecc MoHTa)<a (puc. 1).
©. HoBble naTyHHble 31eMeHTbI

KOMOVHUPOBaHHbIX GprTMHroB TEBO technics (mateHT N2 96213) umetoT ynyuLleHHble
rMapaBnyeckme XxapakTeprcTyKI 1 06ecrneymnBaloT BbICOKYI0 HaeKHOCTb (puc. 2).

KAYECTBO
Mpoaykuma TEBO technics nonHocTbio cootBeTcTBYeT Hopmam FOCT u DIN.
9. KoHTponb KauecTBa Ha Bcex cTaguax
npounsBoAcCTBa.
©. MHoroypoBHeBbIl KOHTPOJIb KayecTBa.
©, BbicoKoKauecTBeHHOe eBponelickoe cbipbe.
©, PacuetHblii cpoK cnyx6bl — fo 50 net!

Llenbiii pag poccuincknx 1 3apy6exHbIX MaTEHTOB Ha UHXEHEPHbIE Pa3pPabOTKM 1 HOBUHKM:

N2 92931, N2 92814, N2 9110, N2 92932 n fpyrue.
ACCOPTUMEHT

JNnHerika npopykuum TEBO technics aBnAaetca nyyluein No acCOPTUMEHTY MOAVMPONUIEHOBbIX

TPY6 1 GUTUHIOB Ha PbIHKE.
9, MpopyKuua nocraBnseTca B 6enom n cepom LBeTe.

©, LlUnpokuit AuanasoH coeANHUTENbHbIX 3/IEMEHTOB U FTMAPaBANYecKoil apMmaTypbi:

Anametpa ot 20 fo 160 Mm.
NOAAEPXKKA

Hannuve nonHoro Komnnekra TeXHNYeCKom AOKyMeHTauyunn (TexHnyeckne nacnopTa, KaTanoru,

PYKOBOACTBa, NPOrpaMmbl MHXEHEPHDbIX Pac4eTOoB, MPOTOKOJIbl WCNbITaHWIA).

©, LUnpokasa gunepckas ceTb, OXBaTbiBalowWas BCo Tepputopmio Poccun.
©. TMpoBeaeHMe TeXHNYECKNX N 0GyyaloLMX CEMUHAPOB 1 Be61HapoB.

©. CoBMecTHOe yyacTie B TeMaTUYeCKUX BbICTaBKaXx.
©. TMoppepKa peKnamHbIX KAMNaHNA Y MapPKETUHIOBbIX aKLWii.

CneuyunanbHble
MeTKMN

PucyHok 1

CneuunanbHble
NPOTOYKMN

PucyHok 2

S Tpy6bi TEBO Masterpipe®

PP-R ‘

TEBO Mdasteresr= ® PP-R/AL/PP-R

Mepd

PPopup

TPYBA TEBO Masterpipe PN20,
APMWPOBAHHASA AJIIOMWUHNEM B LLEHTPE

©. YHukanebHas mexHonoaus - UltimateWaterResistance
[nAa yBennyeHWsi MPOYHOCTM MOHTAXKHOrO COefVHeHUs QGUTUHT-TPy6a
apMUPYIOLLNIA antOMUHNEBBIV CNOW NMeeT 3a30p.

©. Bbicokas npoyHocmob mpy6bl

Crpyktypa Tpybbl TEBO Masterpipe ob6ecneumBaeT 6o0nee BbICOKYIO
MonepeyYHyHo KeCTKOCTb TPYObl, UTO NPENATCTBYET MPOBMCAHMIO TPYObI NpW
OTKPbITON NpOKNagKe.

@, MeHbwee nuHeliHoe pacwupeHue no omHoweHuro K PP-R-mpy6am
Hu3koe nuHeHoe paclumpeHue (yannHeHve) nog Bo3aencTsmem Temnepa-
Typbl 06YC/IOB/IEHO HaNNUMEM antoMUHEBOTO CNOA B LieHTpe TPy6bl.

©. Huskas KucnopodonpoHuyaemocms
ASIOMUHWIA, HAaXOAALWMIACA B LEHTPasbHOM YacT TpyObl, MUHUMU3NPYET
NPOHVKHOBEHME KNCI0POAa B TENIOHOCUTESb.

ScmemuyHbIil HewHUl 8UO
£AIOMUHMEBDIN CNOIA, PacroNOXeHHbIN B LIEHTpe, He OTTeHseT MaTepuar,
Tpyba ocTaeTcAa  6Ge3ynpeyHo Genmo M rnagkoi.  [lobasneHue
YO-ctabunmsatopos B cnon PP-R cHuxaeT Bo3feNcTBME CONMHEYHbIX Nyyeit
Ha Tpyby TEBO Masterpipe. Tpyba He MeHAET LiBET CO BPEMEHEM.

©. 3konozuuHocmb

[napkaa BHYTPEHHAR NOBEPXHOCTb NPenATCTBYyeT 06pa3oBaHMIO Ha CTEHKaX
Tpy6 V3BECTKOBbIX OTNIOXKEHUIA, FPA3U, BOAOPOCSEN 1 NPOAYKTOB pacnaja.
Tpy6bl TEBO Masterpipe He paBetoT U MMEIOT BbICOKUI YPOBEHb LIYMOU30-
naumn.

©. HadexHocmb u 00/1208€4HOCMb
PacueTHbIin cpok cnyx6bl — Ao 50 neT. [poayKuua 3acTpaxoBaHa.

S Tpy6bi TEBO technics®

TRRO TIOMIY 8 a M aie A b . }

TPYBA TEBO technics SDR 11 PN10
THBO TECHHICE = ot meseas smot seas

TPYBA TEBO technics SDR 6 PN20

-—@)

TPYBA TEBO technics PN20 SDR 6, SDR 7.4,
APMUPOBAHHASA CTEKJIOBOJIOKHOM (PP-R/PP-R-GF/PP-R)

——®

TPYBA TEBO technics PN25,
APMWPOBAHHASA AJIIOMUHUEM (PP-R/AL/PP-R)

TEED TIN5 mamsmes e mmmaid mmo el

TERD TICHMIO = =4 =

©. Monunponunexoesie mpy6el TEBO technics

- lWnpokunit mogenbHbIn pag. MonnnponuneHoBble TPyObl BbIMYCKalOTCA AYaMeTpOM
20-160 mm.

- PaccueTHbI cpok cy»k6bl — OT 25 NIeT Ans ropayein 1 ot 50 NeT Ans XonogHon BoAbl.

- CootBeTcTBMe cTaHAapTam MOCT un DIN.

@ Monunponunerossie mpy6ei TEBO technics, apmupoeaHHbie cmeK108010KHOM

- bonee HY3KMIN KO3PPULIMEHT TENNOBOTO pPacLMpPeHUs — A0 3HaueHns 0,05 mm/m x t °C.

- bonblwan nonepeyHas XeCTKOCTb TPYObl MO CPABHEHMIO C HEAPMVPOBAHHBIMU
noANNPONMIEHOBLIMMU TPybamu.

- Ypo6cTBO MOHTaXa, MOCKO/bKY Mpu cBapke TpyGbl 1 ¢uTHra He Tpebyertcs
3auncTKa.

©. Monunponunerosvie mpy6ei TEBO technics, apmuposaHrHsie antomuHuem
[laHHbI BUA TPY6 MOXKHO NPVIMEHATb B CUCTEMAX OToMeHnA. ANOMUHUEBBIN CNO
Tpy6bl 0becneunBaeTt:

- CHuKeHMe KoapdULMEHTa TENIOBOTO PaclIMPEHNsa TPYObl B 5 pas, [0 3HayeHuA
0,003 mm/m x t °C.

- 3alWnTy OT MPOHNKHOBEHUA KICII0POAa B TEMIOHOCUTENb.

MoanucaHo B nevatb 05.12.2016





