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COLEP>XAHWE

O KOMIMAHUN

MHCTPYKUNA MO MPOEKTUPOBAHUIO 1 MOHTAXY
NOJINMNPOTMUITIEHOBbLIX TPYBEOIMNPOBOAOB

1. CeownctBa matepuana

2. TepMuHbl 1 onpegenerHnsa. OCHOBHbIE NapaMeTpbl 1 pa3mepsbl

3. TpeboBaHUs K HAQEXXHOCTN TPYOONPOBOAOB U KNACChl 3KCMyaTauum
4. MpoeKTpoBaHMe N MOHTaX TpybonpoBoaOB

5. TpaHcnopTUpoOBKa 1 XpaHeHne

6. MapaHTus

MpunoxeHune 1. MeToamka pacyeTa Hanps>XeHUs B CTEHKE TPyObl

MpunoxeHune 2. Xumnyeckas CTOMKOCTb TPY6 1 COeOUHUTENBHbIX
netanen ns PP-R

MpunoxeHne 3. PacyeT rmapasnmyeckux noTepb

KATAJTIOI NPOAYKLUNA

HanopHble nonunponuneHosble TpyObI

MonunponuneHoBble 1 KOMOBUHNPOBAHHbIE PUTUHIU
O6opynoBaHMe U UHCTPYMEHT Ans MoHTaxa PP-R Tpy6 1 ¢putnHros
BopsaHow Tennbin non

lmbkme Tpy6onposoabl G-RAY

JlaTyHHble akcranbHble GuTUHrM G-RAY

3awmTHasa roppupoBaHHas Tpyba

MHCTPYMEHT AN1s MOHTaXxa akCuasnbHbIX PUTUHIOB

Tpy6bl 1 haCoHHbIE YacTu AN BHYTPEHHEeN kaHannsaumm

Tpy6bl 1 haCoHHbIE YacTX AN1S ManoOLWyMHOW BHYTPEHHEN KaHannsaumm

Tpy6bl 1 GUTUHIN ANA HAPY>KHOM KaHann3auum



KOHTYP
POCCUNCKN
MPON3BOAMTESb

000 «[MK KOHTYP» - Beaywmin nponsBoauTesib COBPEMEH-
HbIX MONMMEPHbIX TPYOONPOBOAHbLIX CUCTEM OJiI9 BOOOCHA6-
>KEeHUS!, HaNOoJIbHOIrO U PagMaToOpPHOro OTOMNEeHUs, BHyTPEHHeN
M Hapy>XHOW KaHanmsauuu

AccopTUMEHT npoaykumMu BKloyaeT 6onee 650 HaumeHoBaHu uspe-
v puameTtpom D16-160 mm

Mop, 6peHpom KOHTYP npom3BOAATCS HaMOpHbIE MOMAUMPOMNUIIEHOBbLIE TPY-
6bl 1 duTnHrM PP-R, Tpybbl n3 TepmocTorikoro nonuatuneHa PE-RT u cwn-
Toro nonuatuneHa PE-Xa, akcuanbHble GUTUHIM — naTyHHble n PPSU, ka-
HannsaunoHHble TPybbl M (pacoHHbIe 4acTW K HMM, 3anopHas apmartypa,
KONNEeKTOPbI 1 Apyrue HeobxoaMMble 31eMEHTbI 419 MOHTaxa Jtobo cucTemsl

BCA NPOAYKLUUA FTAPAHTUS
KAYECTBA

e n3rotosneHa B coorsetcteum ¢ FOCT ner

1 TeXHMYECKMMN YCIOBUAMU

e MapkupoBaHa Wwrpux-kogom EAN 13 :
e

HAOEXXHOCTb TPYBOIMNMPOBOAHbIX

Cucrema menemmenTa KavecTsa

ceprupuumpoBana

ISO 900

CUCTEM NOATBEPXAOAETCH E ToNet 9—

* ANNTENbHOW rapaHTnen

e 3aCTPaxX0OBAHHOMN OTBETCTBEHHOCTbIO

MPON3BOAMTENA 3a KAYECTBO NPOAYKLMM CTPAXOBKA
KAYECTBA

« cepTudmKaTaMm kayecTea AT

MJIH py6.
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KHTYP

MHCTPYKLUA MO NPOEKTUPOBAHUIO U MOHTAXY
NoJIMMPOMUJIEHOBbIX HAMOPHbLIX TPYBOMNPOBOAOB

1. CBOCTBA MATEPUAJIA

HacToswwii paspen copep>Xut CBeAeHUst O CBOMCTBAX, aCCOPTUMEHTE, NMPOEKTUPOBaHNM

1 cnocobax MOHTaXa HarnopHbIX TPY6ONPOBOAOB 13 BbICOKOMOJIEKYIAPHOIO PaHAOM COMO-
nnMepa nponuneHa c 3TUIEHOM C HU3KOWM TeKy4ecTblo pacnnasa (matepuan PP-R). Mate-
puan PP-R xapakTepu3yeTcs NOBbILLEHHOM TEPMOCTONKOCTbIO, XOPOLLEW YCTOMYMBOCTbLIO K
BOJHbIM pacTBOPaMm COMeNn U HeopraHMYeCckUM KMcnoTam, He 061aAatloLLMMm OKUCTINTENb-
HbIMW CBOMCTBaMMU, 51 @ TaKXXe BO3AENCTBUIO LENOYE, OpraHNYeCcKmx KUCNOoT, CMMPTOB NN
3npoB.

Xvmnyeckuin coctaB MaTepuanos PP-R cooTBeTcTBYyeT HOpMaTMBHBIM TPEGOBaHMSAM,
npeabABAgeMbIM K MaTepuanam, HaxoAALWMMCS B KOHTaKTe C MMTbeBOM BOAONW. HanopHbie
Tpyb6onpoBoabl 13 TPy 1 haCOHHBIX YaCTen, M3roTOBNEHHbIX M3 paHAoM cononiumepa PP-R,
MOTyT 3KCMJTyaTMpOBAaTbLCS MPU NOBbILLEHHbIX TEMMEepaTypax 1 MPUMEHSTLCS B CUCTEMAX
BOA0OCHAOXEHWS, OTOMNIEHNS Y TEXHONOrMYeCKux TpybonpoBoaax B COOTBETCTBUM C AENCT-
BYIOLLMMM CTaHAAPTaMm1 U TEXHUYECKUMU yCRoBUAMN. MexaHn4Yeckme n TepMmmyeckmne
cBowicTBa Matepuana PP-R, ncnonsayemoro npu n3rotoBneHumn Tpyd n GutuHros, npu-
BefeHbl B Tabnuue 1.

Tabnuua 1
OcHoBHble (pu3nkKo-maTtemaTmyeckue MeToguka EonHnubl Benuunna
cBoiicTBa matepuana PP-R (tun 3) namepeHus namepeHus

MnoTHocTb FOCT 15139-69 Kr/m? 900-910
MNokasatenb Teky4yecTu pacnnasa,

(230°C/2,16 kr) ASTM D1238 r/10 muH 0,3
Mpenen Teky4ecTn Npu pacTaxeHnu, ASTM D638 MMa 26

(50 MM/MWH)
OTHOCKTENbHOE YAJIMHEHWE NpU ASTM D638 % 16
npemene Tekyyecty, (50 MM/MUH) °

MpoyHocTb Npu paspeise, (50 MM/MUH) ASTM D638 Mna 22
Mogaynb ynpyroctv npu nsrube, (50 mm/
MUH) ASTM D790 MnNa 830
YnapHas BA3KOCTb rno N3ony Ha
obpasuax ¢ Happesom,(23°C) ASTM D256 Ax/m A
TemnepaTypa pasmMsardyeHus no o

Buka,(10H) ASTM D1525 C 145
TemnepaTypa Tennoson ASTM D648 °C 88

nedopmaumn, (0,45 Mna)
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KHTYP

MwuHuManbHasa gnuTenbHas npoyHocTb (MRS) maTepuana PP-R cornacHo Tpe6oBaHuam
[OCT 32415-2013 npu Temnepatype 20°C n cpoke akcnnyataumm 50 net gosxHa 6biTb He
meHee 8,0 MIMa.

ITanoHHblE KPUBbIE ANNTENBHOM NpoYHOCTM TPYy6 13 PP-R npusepeHsbl Ha Pucyrnke 1 (FTOCT
32415-2013). MNoxxapHO-TeXHMNYECKME XapaKTePUCTNKN MaTeprasna CornacHoO NPUHATOWN
knaccudukaumm (FTOCT 30244-99, TOCT 30402-96, FOCT P51032-97, FTOCT 12.1.044-89,
CHwulM 21-01-97) npuBepeHsl B Tabnuvue 2.

Tabnuua 2
OCHOBHbIMM NpeVMYyLLEeCTBamMu
1cnonb3oBaHus cononumvepa PP-R MoxapHo-TexHnyeckne Fovine
NS Tpy6OnNpOBOAOB ABASIOTCA: xapaktepucTukn PP-R
- 6OJIbLLOW CPOK CITY>XObI
(pacyéTHbI He meHee 50 neT); pynna roptoyectu r4
- CPaBHUTENIbHO HU3KME NoTepu
Ha TPEHUE XMAKOCTI B TPYGax; Ipynna BocnnameHsieMocTun B3
- BbICTPbIV Y IPOCTOM MOHTaX METOo- [IbIMOOGPasyioLLas CIOCOBHOCTH I3

[OM KOHTaKTHOW CBapka B pacTpy6
(monudysnoHHoM cBapkum), TOKCMYHOCTb NPOAYKTOB rOPEeHNst T3

- NCMOJIb30BaHNE KOMOMHNPOBAHHbIX
pe3bb0BbIX U hIaHLEBbIX COEANHEHUI.

MK KOHTYP nponssogut Tpybbl U PUTUHIU N3 CONOANMMEPA NONUNPOMNUIEHA C aueTUIeHOM
B cooTBeTCTBUM C TpeboBaHusaMu FOCT 32415-2013 1 TEXHUYECKUMU YCIIOBUAMM.
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KHTYP

UHCTPYKLUHNA MO NPOEKTUPOBAHUIO U MOHTAXY
noNnNPONMUJIEHOBBLIX TPYBOMPOBOAOB

OTanoHHbIe KPUBbIe ANIUTENIbHOW NPOYHOCTU TPY6 13 PP-R

HanpsikeHue B cTteHke Tpy6bl, MMa
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KHTYP

2. TEPMWUHbI U ONPEAOEJIEHUSAA. OCHOBHbIE MAPAMETPbI U PASMEPbI

CornacHo NOCT 32415-2013, Tpy6bl 1 coeanHUTENbHbIE KOMMOHEHTbI KiacCubuumpyoTcs
no pasmMepHoMy oTHoweHuto SDR 1 MakcManbHOMY AaBneHuIo BoAbl B Tpy6onpoBoae
P npuv 3apaHHbIX YCNIOBUSIX SKCMyaTaumu.

Makc
e HoMuHanbHbIl HapyXHbI anameTp d , MM: YCNIOBHbI pasMep, NpUHATLIN Ans
Knaccudunkaummn Tpyd 13 TepMONIACcTOB U BCEX COCTABMSIOLMX 3/IEMEHTOB CUCTEMbI
Tpy6onpoBOAOB, COOTBETCTBYIOLNIA MUHUMASIBHOMY AOMYCTUMOMY 3HAYEHUIO CPeaHero
Hapy>HOro anameTpa Tpy6bl.

¢ HoMmuHanbHas ToNLLMHA CTEHKM €, M: YCIIOBHbIN pasmep, COOTBETCTBYIOLMIA
MUHUMAaJIbHOWM AOMYCTUMOW TONLLMHE CTEHKN TPYObl B NII060M TOUKE €€ NonepeyHoro
ceyeHus.

o Cepus Tpy6 S (HoMuHanbHas): 6e3pasmMepHas BenmymHa Ans o6o3HavyeHus Tpyo,
cootBeTcTBytowas FOCT ISO 4065.

o CTaHpapTHoOe pa3mepHoe oTHoweHue SDR: OTHOLWEHME HOMUHANIBHOIO HAPY>KHOIO
AnameTpa d_ Tpybbl K HOMUHASBHOW TONWMHE CTEHKM € . 3HadYeHns SDR 1 S ceasaHbl
crefylowmm cooTHoweHnem: SDR =2S + 1, roe S — cepus Tpy6.

e PacueTHas cepusi Tpy6 S’: 3HauYeHNe ANt KOHKPETHOW Tpy6bl, pacCYMTaHHOE Mo
cnepytowen hbopmyne 1 oKpyrneHHoe B 601bluyio CTopoHy Ao 0,1 mm: S'=(d —e )/2e, .
» HomuHanbHoe pnaBneHune PN: 4nucnosoe 0603HayveHne, NpyMeHsieMoe Ais
Knaccudpunkaumm TpybonpoBoaoB OTHOCUTESIbBHO MEXaHNYECKUX XapaKTepUCTUK.

MprmeyaHue. Ans Tpy6onpoBOAOB 13 TEPMOMIACTOB, TPAHCMOPTUPYIOLLMX BOAY NpU
Temnepartype 20°C B TeueHue 50 net, Homu-HanbHoe aaeneHve PN cooTBeTCTBYET
ponyctumomy paboyemy fasneHnto, BbipaxeHHoMy B 6ap (1 6ap = 0,1 Mrla).

e PaGouee pasnenune P, MMNa: MakcmanbHoe iaBneHune Bofibl B TpyGonposoze npu
3afjaHHbIX YCIIOBUAX SKCTyaTaLun.

o [luppocTatnyeckoe HanpshkeHue 0, MMa: HanpskeHne B CTeHKe TpyObl,

BbI3BaHHOE AelICTBUEM BHYTPEHHEr0 AaBNEHNA BOAbI M paCcCYMTaHHOE MO CneayoLemy
npubnnxeHHoMy paseHcTay: O =p(d, —e . )/2e . .

o MuHumanbHas anutenbHasa npoyHocTb MRS, MIMa: xapaktepuctvika matepuana
TPY6bl, YNCNIEHO paBHas HaNPsXXEHMIO B CTEHKE, BO3HMKaIOLLEMY NpU AeNCTBUN
NMOCTOSIHHOrO BHYTPEHHErO JaBrieHusi, KoTopoe Tpyba cnocobHa BbiaepxaTb B TedeHne 50
net npu temneparype 20°C. Ans PP-R (Tun 3) 3Ha4yeHne MRS pomxHo 6biTb He MeHee 8,0
MMa.

o KoacdduumeHT 3anaca npoyHocTu C: 6e3pa3mepHas BefininHa, MetoLLas 3Ha4yeHune,
6onblue eguHNLBI, YYUTBIBAIOLLAS YCII0BUSA 3KCMlyaTaumm TpybonpoBoaa, a Takxe ero
CBOMCTBA.

e PacuetHoe Hanpsbkenue 0O, MIa: [ONyCTMMOE HanpsikeHne B CTEHKE TPYGbi

nnn UTKHra ¢ y4etomM koadduumeHTa 3anaca npo4yHoctn C ans 3aAaHHbIX YCIOBUA
aKcnyataunm. HoMyHasnbHbIN HAPYXHbIA AnameTp d, 1 HOMUHAIbHAA TOJILLMHA CTEHKU €
Tpy6 B 3aBUCMMOCTW OT CEPUM S N CTAaHOAPTHOIO pa3amMepHoro oTHoweHns SDR gomkHbl
cooTBeTcTBOBaTh Tabnuue 3.
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KHTYP

HomMuHanbHbIN HApYXXHbIA AaMeTpP M HOMUHaNbHasA TONLMHA
CTeHKU TPyO Ana pa3Hbix 3HaYeHurt S n SDR Ta6nuLa 3

HomuHanbHas TonwmHa cteHok Tpyb ns PP-R, mm

BHeLUHWii anameTp Cepus Tpy6 S 1 3HauyeHue SDR
TPY6bI, MM S5/SDR11 S3.2/SDR 7.4 S2.5/SDR 6
16 1,8 2,2 2,7
20 19 2,8 3.4
25 2,3 35 4,2
32 2,9 4,4 54
40 3,7 55 6,7
50 4,6 6,9 8,3
63 5,8 8,6 10,5
75 6,8 10,3 12,5
90 8,2 12,3 15,0
110 10 15,1 18,3

3. TPEBOBAHUS K HABEXXHOCTU TPYBOMNMPOBOAOB
N KJTACCbl 3KCMNNTYATALUN

Tpy6ebl, narotasnmaemble MK KOHTYP, npumeHsiotcs B cuctemax XBC, N'BC n otonne-
HUA C TeMMnepaTypHbIMU pexnmMamu, ykasaHHbiMu B Tabnuue 4.

Knaccsbl akcnnyarauum Tpy6, 061acTb NpUMeHeHus Ta6nuua 4
. . o .
[T o -3 o T g S = g
3] S g s =8 S 8
8 5 \m o '; e N |0 '; e \d o z O6nacTb NpUMeHeHns
S ¥ g | §a~ B |83y §|&3
o™ [ [ - [T = m g

1 60 49 80 1 95 | 100 lopsayee BogocHabxeHue (60°C)

2 70 49 80 1 95 | 100 lopsayee BogocHabxeHune (70°C)

BbicOKOTEMMepaTypHOe HarosibHoe

20 2,5
4 20 | 20 70 | 25 | 100 | 100 | OTonnewve. Hu3koTemnepartypHoe
60 | 25 OTOM/IEHNE OTOMUTESIbHBIMM

npubopamu
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KHTYP

Knaccbl akcnnyatauum Tpy6, o65nactb npuMeHeHUs Ta6nuuia 4
5 x (8] a
g | & |g. 8 e |z & s |E& g
3] S g s -Fg S 8
85 Solet e Yy |gkel L |gEZ 06nacTb NpUMeHeHUs
S ¥ E | §a~ E |83y § |83
® > o 2 £ (o 2 L& o2
20 14 BbicokoTeMnepaTypHOe OTonneHme
s 60 25 90 1 100 | 100 OTOI'II/ITEJ'IbeIMpI/I nyF:46o amMun
80 | 10 proop
XB 20 50 - - - - XonogHoe BofOCHabXeHne
MpumevaHne:

T,.c — Paboyas Temneparypa 1nm KoMG1Hauus TeMnepatyp TPaHCNopTUPYEMOi BOAbI,

onpenensieMas 06nacTbio NPUMEHEHMS.
T - makcumanbHas paboyasi Temnepartypa, AeiCTBUE KOTOPOM OrPaHNYEHO MO BPEMEHMU.

Makc
T,.ap — @BapUitHas TemMneparypa, BO3HMKAIOWAs B aBapUiiHbIX CUTYaLMSIX NPY HapyLIeHNK
CUCTEM pErynnmpoBaHus.
MakcumanbHbIn CPOK Ciy6bl HANMOPHOrO TPY6OMPOBOAA ANs KaXAOro Knacca akcnya-
TauMmn onpepenseTcs CyMMapHbiM BpemeHeM paboTbl Tpy6onpoBoaa npu Temneparypax

T ., T T n coctasnsaet 50 ner.

pa6’ "makc’ "asap’

PaspeliaeTcsi ucnonb3osBaTb ApYrMe Kacchl, HO 3HAYEHUs TeMnepaTyp AOMKHbI 6bITb He
6onee ykasaHHbIx ans knacca 5. CornacHo FOCT P 53630-2015 pns MHOroCnowmHbIX Tpy6,
KOTOPpble 3asBeHbl Kak TPybbl C KNCNIOPOAHbIM 6apbepOM, KNCNOPOAONPOHNLIAEMOCTb
npu Temnepatype 40 °C nomkHa 6biTb He 6onee 0,32 Mr/(M?*cyT.), a Npy Temneparype
80°C He 6oniee 3,6 Mr/(m?*cyT.)

Tpy6bl KOHTYP coOTBETCTBYIOT ClieAyIoLMM KflaccaM 3KCniyaTauum:

e Tpy6a KOHTYP PN10 PP-R SDR11 - knacc XB/1,0 MMNa

e Tpy6a KOHTYP PN20 PP-R SDR6 - knacc 2/0,8 MlNa

e Tpy6a KOHTYP PN5 PP-R AL PP-R - knacc 5/1,0 Mla

e Tpy6a KOHTYP G-RAY OXY PE-Xa ¢ EVOH - knacc 5/1,0 Mla

e Tpy6a KOHTYP PN25 PP-R GF PP-R SDR6 - knacc 5/0,6 Mla

e Tpy6a KOHTYP PN20 PP-R GF PP-R SDR7,4 - knacc 5/0,6 MlMa

e Tpy6a KOHTYP TEMbIA NON PE-RT pns D=16 MM - knacc 4/0,8 MMNa; ons D=20 mm -
knacc4/0,6 MMa

e Tpy6a KOHTYP TEMbIA NOM OXY PE-RT c EVOH ansi D=16 MM - knacc 4/0,8 MMNa; pns
D=20 mm - knacc 4/0.6 MlNa

e Tpy6a KOHTYP G-RAY OXY PE-RT Il ¢ EVOH - knacc 5/0,8 MMa.

Tpy6bl M GUTUHIM ANA Knaccos akcnnyataummn 1,2,4 n/vnu 5 0omkHbl 6bITb MPUrOAHBIMU
ON151 TPAHCNOPTMPOBaHUSA XONOAHOM BOoApl B TedeHne 50 net npu temnepatype 20 °C un
paboyem pasnenun 1,0 MMa.

KOHTYp.pd



KHTYP

[ns 3apaHHOro knacca akcnnyatauum n paboyero gaBneHust [omkHa 6biTb BoibpaHa
HOMMHarbHas cepus Tpy6 S. Beibop nponssoauTtcs no dopmyne:

S’ = 0,/P, .. the O, - pacueTHOe HanpsixeHne, Mla, onpepensemoe o npasuiam

max max’

MariHepa (Mpunoxexne 1).
B Tabnuue 5 npueeneHbl 3Ha4Y€HNs pacyeTHbIX HanpsbxeHuin O, v cepun S ans PP-R.

3HauyeHus pacyeTHbIX HanNpsHXeHwui o, u cepuin S ana PP-R

Tabnuua 5
HomMuHanbHas ToawmHa cTeHok Tpy6 us PP-R, mm
Makc. pa6. Knacc 1 Knacc 2 Knacc 4 Knacc 5 Knacc XB
OaBneHune
P,../MMa o, S'max| o, |S'max| o, S'max| o, |S'max| o, |S'max
0,4 6,9 53 6,9 4,8
0,6 5,2 36 55 3.2
3,09 2,13 3,3 19 6,93 6,9
0,8 3,9 2,7 41 2,4
1,0 3,1 21 3,3 19

B Tabnuue 6 nprBeaeHbl 3Ha4eHUst AOMYCTMMbIX pabounx 4aBieHNn Npy nepemMeHHoOM
TemnepatypHoM pexume (no MOCT 32415-2013).

AonycTtumoe pabouee paBneHne

npun nepemMeHHoOM TemMmnepartypHomMm pexume Tabnvua 6

JonycTumoe paboyee faBneHne Npu nepeMeHHOM TemnepaTypHom pexume, MMNa

Bup Tpy6bl Knacc 1 Knacc 2 Knacc 4 Knacc 5 Knacc XB
PP-R PN10 - - - - 1,3
PP-R PN20 1,0 0,8 - - 2,7
PP-R GF SDR 7,4 0,8 0,6 1,0 0,6 21
PP-R GF SDR 6 1,0 0,8 1,0 0,6 2,7
PP-R AL PP-R 1,0 1,0 1,0 1,0 2,7

Jonyctumoe pacyeTHOe faBfieHne 1 pacyeTHbIN CPOK Cny>K6bl TPy6ONpoOBOAA yKa3aHbl
B Tabnuue 7.

10 TexHuyeckoe pyKoBOACTBO



JlonycTuMoe pacyeTHoe AaBJIeHME U PACUYETHbIN CPOK CIIYXObl

Tpy6onpoeonos PP-R (Hauyano)

KHTYP

Tabnuua 7
JAonycTumoe pacuyeTHoe nasJsieHue, 6ap
Temnepartypa, Cpox
°C c"m‘f"" PP-RPN10 PP-RPN20  PP-RGF PP-R GF
SDR 11 SDR 6 SDR7,4 SDR 6
1 16,1 32,2 251 32,2
5 15,1 30,3 23,6 30,3
20 10 14,7 29,5 23,0 29,5
25 14,2 28,4 22,2 28,4
50 13,8 27,7 21,6 27,7
1 12,8 25,6 20,0 25,6
5 12,0 24,0 18,7 24,0
30 10 11,6 23,3 18,2 23,3
25 11,2 225 17,5 225
50 10,9 21,8 17,1 21,8
1 10,8 21,7 16,9 21,7
5 10,1 20,3 15,8 20,3
40 10 9,8 19,7 15,4 19,7
25 9,4 18,9 14,8 18,9
50 9,2 18,4 14,4 18,4
1 91 18,3 143 18,3
5 8,5 171 13,3 17,1
50 10 8,3 16,6 12,9 16,6
25 7.9 15,9 12,4 15,9
50 7.7 15,5 12,1 15,5
1 7.7 15,5 12,1 15,5
5 7,2 14,4 11,2 14,4
60 10 6,9 13,9 10,9 13,9
25 6,7 134 10,4 13,4
50 6,5 12,9 10,1 12,9
1 - 14,2 111 14,2
5 - 13,2 10,3 13,2
65 10 - 12,7 10,0 12,7
25 - 12,2 9,5 12,2
50 - 10,7 8,4 10,7
11
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KHTYP

JAonycTuMmoe pacuyeTHoe AaBJiIeHNe U PacYeTHbIA CPOK CNYXObl
Tpy6onposonos PP-R (npopomkeHne)

Tabnuua 7

JonycTumoe pacuyeTHoe aasneHue, 6ap

Temnepartypa, Cpox
°C cnyxGel, | pp R PN10 | PP-RPN20 = PP-RGF PP-R GF
ner SDR 11 SDR 6 SDR 7,4 SDR 6
1 - 13,0 10,1 13,0
5 - 12,0 9,4 12,0
70 10 - 11,7 91 11,7
25 - 10,1 7,9 10,1
50 - 8,5 6,6 8,5
1 11,9 9,3 11,9
5 11,0 8,6 11,0
75 10 10,1 7,9 10,1
25 8,1 6,3 8.1
50 6,8 53 6,8
1 10,9 8,5 10,9
5 9,6 75 9,6
80
10 8.1 6,3 8,1
25 6,5 51 6,5
1 91 71 91
5 6,3 49 6,3
85 10 5,3 42 53
25 43 33 4,3
1 7,7 6,0 7.7
90
5 5,2 4,0 5,2

4. MPOEKTUPOBAHUE U MOHTAX TPYBOMNMPOBOAOB

Tpy6bl 1 duTUHIN, n3rotoneHHble NK KOHTYP nu3 PP-R MoryT npyMeHsTbCs npu
npokJiaake TeXHONOrMyeckrx Tpy6onpoBOAOB AN TPAHCMOPTUPOBAHUS XUAKUX U
raszoo6pasHbIx NpoayKToB. B MNpunoxeHun 2 npueeneHbl CBEAEHNSI O XMMUYECKON
CTONKOCTM MaTepuana. [poekTMpoBaHMe TEXHONIOrMYeCckx Tpy6onpoBOAOB B KaXA0M
KOHKPETHOM CJly4ae A0/MKHO OCYLLECTBASTLCS B COOTBETCTBUM C «MHCTPyKLUMEn no
NPOEKTUPOBAHUNIO TEXHONOIMYECKNX TPy6onpoBoaos 13 nnactMmaccosbixTpyd CH 550-
82», «MoHTaXx TexHosiornyeckmx Tpybonposonos. TpeboBaHua 6e3onacHocTn. OCT 36-

100.3.09-86>» 1 opyrMmun BeLOMCTBEHHBIMU HOPMATUBHBIMW [OKYMEHTaAMMU.

12
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B cooTBeTcTBUM C nocTaHOBNEHMeM npaButensctea Poccum M 985 ot 4 niona 2020 ropa
TpeboBaHus: CIM «CHulM 2.04.01-85* “BHyTpeHHMI1 BOOONPOBOA U KaHanM3auus 3gaHmin’.
Paspensi 1, 4 (nyHkT 4.6), 5 (NnyHkTH! 5.1.1-5.1.4,5.3.1.5,5.3.2.4,5.3.3.5,5.3.3.6, 5.3.4.1,
5.3.4.3,5.4.16, 5.5.3-5.5.5, 5.6.1, 5.6.3-5.6.6), 6 (3a ucknoyeHmemM nyHkToB 6.1.2,
6.1.6,6.1.10,6.3.9,6.3.11,6.4.7, 6.4.15, 6.4.16), 7 (nyHkTb1 7.1.1,7.1.2, 7.1.4, 7.1.5,
71.7,719-7111,721,7.2.5,7.3.1,7.3.4,7.3.9,7.3.10,7.3.12,7.3.14, 7.3.18-7.3.20,
7.4.7-7.4.10), 8 (nynkTe! 8.1.2,8.1.3,8.3.1, 8.3.2, 8.3.4, 8.3.6, 8.3.13-8.3.18, 8.3.20,
8.3.22,8.3.24,8.3.28, 8.6.2-8.6.7, 8.7.2, 8.7.14), 9 (3a ucknoyeHnem nyHkTos 9.1.3,
9.1.7,9.3.2,9.3.4,9.4.2), 10 (nyHkTbl 10.1, 10.2, 10.8) sABnsAtoTCA 0683aTENbHLIMUN MPU
NPOEKTUPOBAHUMN CUCTEM BHYTPEHHErO BOJOMPOBOAA Y OTOMNIEHUS.

3anpelaeTcs npoknianka TexHonormyecknx TpybonpoBoaos 13 matepuana PP-R

B MOMELLEHMSAX, OTHOCALLMXCA MO NOXapHOM ONacHOCTU K kateropusam A, B, B.

Hopmbl NpoekTpoBaHns 1 MOHTaXa TpybonpoBOAOB AJ1si CUCTEM BOLOCHABXEHNS
copepxartca B ClM 30.13330.2016 «BHyTpeHHUI BOOONPOBOA, M KaHann3awums 3aaHnin
(akTyannampoBaHHas pegakumsi CHull 2.04.01-85) n ceogax npasun CI 40-101-96 n

CIM 40-102-2000. HanopHskle Tpy6bl, NpeaHa3HaYeHHble A5F BHYTPEHHUX BOLONPOBOLOB
LOJKHBI COEAMHSATLCS MPY MOMOLLM CBapKy B pacTpy6, pasbeMHble COeNHEeHUs!
npenycMaTpmuBaloTCsl B MECTax YCTaHOBKM apMaTypbl, MPUCOEANHEHNI K 060pyA0BaHMIO U
[J151 BO3MOXHOCTM AEMOHTaxa 3/1IEMEHTOB TPy6ONPOBOAOB B NMPOLECCEe 3KCMyaTaumm.

4.1. PacyeT nMHENHOro TenJIoBoro pacluMpeHus

B cootsetcTtBum ¢ CIN 40-102-2000 n.3.7.1 npy NPOEKTMPOBAHUM N MOHTaXe
Tpy60onpoBOAOB 13 NONIMMEPHbIX MaTepranoB HEO6XOAMMO Y4YUTbIBATb 3HAYUTESbHbIE
TemnepartypHble U3MEHEHWS AJIVHbI Y MPUHUMATb COOTBETCTBYIOLLME MEPbI MO UX
KOMMeHcaummn. BenvumHa nuHenHoro pacwmnpexmns yyactka tpybonposoga AL B
MUNMMeETPax Npu OTKPbITOM Npoknaake onpeaenseTcs no gopmyne: AL = a*L*At,

rae d — KoapOULMEHT IMHENHOro paclumnpenusi, Mm/(m*°C)

L — onvHa Tpy6onpoBoaa, M

At — pacyeTHast MakcMMarnbHas pasHOCTb TeMneparyp (Mexay paboyein n npu MoHTaxe), °C
KoadduuneHnTbl nuHenHoro pacwmpexns Tpyd KOHTYP ykasaHbl B Tabnuue 8.

KoadduumeHTbl NIMHEnHOro pacwumpexus ansa Tpyé PP-R Tabnmua 8

KoadpurumeHT nnHerHoro

Tun TpYGei pacwmpenusi, Mm/(M*°C)
Tpy6bl HaNoOpHbIe nonunponuaeHosbie PP-R 0,15
Tpy6bl HAaNoOpHbIe nonunponuaeHosbie PP-R 0.06
GF, apMmnpoBaHHble CTEKIIOBOSIOKHOM !
Tpy6bl HaNnopHble nonunponuaeHosbie PP-R 0,03

AL PP-R, apMrpoOBaHHble antoMmHuem

KOHTYp.pd 13
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4.2. PacyeT KOMNeHcCaTopoB

Jlns ycTpaHeHus [OMONHUTENbHbIX HANPSXXEHNA, BO3HUKAIOLLMX NPY PACTSHKEHUN U
©XXaTuu, NPUBOASALLMX K COKPALLIEHMIO CpOoKa aKCmnyaTaumm Tpy6onpoBoaa, MCNoNb3yoTcs
KoMneHcaTopbl. KomneHcupytoLme ycTporicTea BbinonHsaoTcs B Buae I v M-o6pasHbix
anemeHToB. [1na obneryeHns pacyeta UCNoNb3ynTe KanbKynaTop pacyeTa KOMNeHCaTopos,
pa3MelLLEeHHbIN Ha carTe WWw.KOHTYP.pd B pasgene «TexHnyeckas nogaepxkar.

HENO/BWKHAA  MOABIKHAA
OrMoPA OMoPA

HEH%,D,FI%V'I)):HM HEMO/BWKHAA |
OMOPA

PucyHok 2. M-o6pa3Hblit kKoMneHcaTop PucyHok 3. M-06pasHblii KOMNEeHcaTop

PacuyeT komneHcupytowe cnocobHocTn M-06pasHbix 3aieMeHToB (puc. 2) 1 MN-o06pasHbix
KOMMEHCATOPOB (pUC. 3) NPOM3BOAMTCA MO IMNMpUYecKon dopmyne: A =25V(D* AL),

roe A, — AnvHa yyacTka -o6pasHoro ane- PucyHok 4.

MeHTa, BOCMpUHMMAIOLLEro Temneparyp- BapunaHTbl yCTaHOBKM KOMMNEHCATOpPOB
Hble U3MEHeHUs1 ANMHbI TPy6onpoBoaa, MM,
D — Hapy>HblIi AnameTp Tpyobl, MM;

AL — nuHenHoe paclimpeHme yyactka
TpybonpoBoaa, Mm.

LLnpwnHa M-komneHcartopa B, , MM
paccunTbiBaeTcsa no hopmyne:

B, = 2AL + 150 MM, HO He meHee 10D

BapuaHTbl yCTaHOBKM KOMMEHCATOPOB
ykasaHbl Ha PucyHke 4.
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K-HTYP

[ns koMmneHcauumn NMHeNHOro pacwmpenns Tpybonposonos auametpom D < 40 mm moryT
NPUMEHATLCA NETNEBbIE KOMMEHCATOPbI (pUC. 5). MakcMManbHOe 3HaYeHne KOMMNeHcaummn
JIMHEHOrO pacLUVMpeHns NeTneBbIM KOMMNEHCATOPOM npuBeaeHbl BTabnuue 9.

HENOABMKHAA HENOABMXHAA
OroPA OMnoPA
2 - PucyHok 5.
H MeTneBoi
/e KOMMeHcaTop

NOABWXHAA
OMnoPA

NoABMXKHAA
OMnoPA

d

HENOABWXHAA
OroPA

MakcumanbHoe 3Ha4YeHue KOMMNeHcaum JIMHENHOro pacwmpeHus

neT/ieBbiIM KOMNEHCaTopom Tabnuiia 9
OnameTp Tpy6 D , Mm KomneHcupyiowasa cnocobHocTb
20 80
25 65-70
32 55
40 45

[Mpn MOHTaXxe neTneBoro KomMneHcatopa HeobxoaMMo co3faBaTb npeansapuTtenbHoe
JINHENHOE Hanps>XXeHMe CXXaTUeM ero B Ciyyae aKCryataumm npu NOBbILWEHHbIX
TemMnepartypax U pactsaxxeHrnem npm NnoHMXeHHbIX TeMnepaTtypax.

4.3. MNpoknagka Tpy6onposoaoB

Mpwu cTponTenbcTBe TPY6ONPOBOAOB C MPUMEHEHMEM TPY6 13 MOAMMEPHbLIX MaTepuanos
Ansa obecneyveHunst TpebyemMoro kayecTsa CTPOUTENLCTBA HEO6XOAMMO NMPON3BOAUTL
cornacHo n. 7.1.1 CIN 40-102-2000:

® NPOBepPKY KBanMduKaLmm MOHTaXHNKOB 1 CBapLUMKOB;

® BXOJHOW KOHTPOJIb Ka4eCTBa NpUMeEHsAeMbIX TPyO, COeAVHUTENbHBIX AeTanen n apmaTypbl;
® TEXHUYECKMI OCMOTP CBAPOYHbIX YCTPONCTB Y MPUMEHSIEMOIO MHCTPYMEHTA;

® CYICTEMATUYECKUNI ONepaLMOHHbI KOHTPOb KavyecTBa CO0PKU 1 peXMMOB CBapKu;

® BM3yasibHbI KOHTPOJIb KAYeCTBa CBAPHbIX COEAVHEHWUI 1 KOHTPOJb X FEOMETPUYECKNX
napamMeTpos;

® MeXxaHN4YeCckue UCMbITaHWs CBapHbIX U APYrNX COEAVHEHWIA.

B cootBetcTBUM € N.7.2.2 CIN 40-102-2000 BXOAHOW KOHTPOb BKJIIOYAET TaKMe onepaumm:
® NpoBepka LLeIOCTHOCTUN YNaKoBKW;
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® poBepKa MapkMUpPOBKUN TPYD U COEANHUTESbHBIX AeTane Ha COOTBETCTBME TEXHNYECKOM
LOKYMeHTaumu;

® BHELUHMI OCMOTP HapPY>XHOW NOBEPXHOCTM TPY6 N COeANHUTENbHBIX AeTanen, a Takxe
BHYTPEHHEI NOBEPXHOCTN COeAUHUTENbHbIX feTanen,

® I3MEPEHME 1 COMOCTaBNEHNE HAPYXXHbIX M BHYTPEHHUX AMaMETPOB U TOJILUMHBI CTEHOK
Tpyb ¢ TpebyembiMu. I3mepeHusi cnegyeT NpoM3BOANTb HE MEHEE YEM MO ABYM B3aMMHO
nepneHanKynsipHbIM AnaMeTpam. PesynstaThl USMEpPEeHU AOMKHbl COOTBETCTBOBATb
BENIMYMHAM, YKa3aHHbIM B TEXHUYECKOWM AOKYMEHTaUMN Ha TPyObl U COEOANHUTENbHbIE
netanun. OBanbHOCTb KOHLOB TPY6 1 COeAMHUTENbHbIX AeTarel, BbIXOAsLas 3a npeaenb
[0MyCKaeMblX OTKJIOHEHUI, He pa3peLlaeTcs.

M.7.2.4 CMN 40-102-2000: «He ponyckaeTcs ncnonb3oBaTh AN CTPOUTENLCTBA TPYObI
1 coegmnHuTeNbHble AeTanu ¢ gedektaMu, LapanmHamm 1 OTKIIOHEHUSIMU OT LOMYCKOB
6onblue, 4em NpeayCMOTPEHO CTaHAAPTOM UM TEXHUYECKMMW YCIIOBUSMU»,

M.7.5.1 CMN 40-102-2000: «MoHTax BHYTPEHHMX CUCTEM BOLOCHAbGXeHUA cnepyeT
NpOU3BOAUTL B COOTBETCTBUM C MPOEKTOM MPOM3BOACTBA PABOT U TEXHONOMMYECKUX KapT,
npuv NONOXUTENbLHOW TemMnepatype ¢ cobniogeHnem Tpebosanunii CHull 3.05.01».

Tpy6onpoBoabl U3 Mmatepurana PP-R goskHbl UMeTb 3awmTy OT yNbTpadroneToBoro usny-
YeHus (nonagaHns NpsiMbIX CONMHEYHbIX Nyvein). B npouecce MoHTaxa cnemyeT y4nTbiBaTb
pasnuyHble 0CO6EHHOCTM 1 YCNOBUS, B YaCTHOCTU: IMHENHOE TENJIOBOE pacLUMPEHUNE U
HeobXoAMMYI0 KOMMEeHcaLmio, cnocob cCoeanHeHUs, yCnoBms akcnnyatauuun. [ns kpen-
neHns TpybonpoBOAOB NCMOMb3YIOT ABA BMAA OMNOP: XECTKME (HeNOABMXKHbIE) U CKOMb-
3awme (noasuxHble). YTobbl He HAHOCUTb MEXaHUYECKMX MOBPEXAEHNN, peKOMeHayeTCs
B Ka4yeCcTBe ONop NUCMOMb30BaTb XOMYTbI C YNIOTHUTENbHBIMY PE3VMHOBLIMU MPOKaAKamu,
cneumanbHO nNpegHasHaveHbl ans Tpyb ns PP-R.

XKecTtkue onopsbl

JKecTkure (HenoaBUXHbIE) ONMOPbl YCTAHABNMBAIOTCA Ha OTAENbHbIX y4acTkax Tpybonpo-
BO/AA, 3@ CHET XEeCTKOro coeanHeHns obecneymBaeTca HaaexHas npoknaaka. JaHHbi
Cnocob KpenieHns NCKioYaeT BO3MOXKHOCTb KOMMEeHcaL M, NoaToMy He06X0AMMO TOYHO
paccyuTbiBaTb PacCTOsIHME MEX/Y OnopamMu, y4nTbiBasi HarpysKy nNpy pacluMpeHnm.

BUTHHT— SUTHHT BUTHHT - BUTUHT BATHHE  UTHHT SUTHHT ST
. PR | .
' -
; : HECTHAR f =
HECTHA WELTHAR TR B WECTAR
4+ 0 CUET aiicen
oRI0RA oioRn BRI CAET
HMTRHI | awmnr wronpe PATHHT
TROHIEE
L3 ot
B4 gt o -
i N b 1
o e TH - EETRIA
MECTOAR . [T MECTKAR 2 e
e O P,

PucyHok 6. KpenneHue c xecTkumu onopamu
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Ckonb3sLue onopbl

KOHCTpyKLMS CKONb3siLLei onopbl NO3BONISET TPpy6e NepemMeLaTbes No ocu B 060mx
HanpaBneHuax He nospexaas camy Tpyby. acoHHble feTany Heo6xoAMMO pasmMellaTb
Ha [,0CTaTO4YHO 6OMBLLIOM PACCTOSIHUM, YTOGbI OHU HE Meluany nepeasuxeHuio. MNpu Takom
crnocobe KpenneHus ocTaeTcsi BO3MOXHOCTb KOMMNEHCALMOHHOMO ABUXEHUS.

YcTaHoBka Tpy6onpoBoaa
B CKOJb3SLLEM Xenobe

YcTtaHoBka co
CKOMb3ALWMMM OnopamMm

PucyHok 7. KpenneHue c noaBMXHbIMMY Onopamm

KonnyectBo 0nopHbIx ToYeK Kpenexa TpybonpoBoja 3aBUCUT OT TEMIEepaTypbl Nepekayn-
BaeMOW X1AKOCTV 1 guameTpa Tpyb. B Tabnuue 10 npuBeneHbl pekoMeHayeMble 3Ha4eHns
PacCTOAHUIA MeX Ay KpenneHUsMy ropu3oHTanbHOro Tpy6onpoBoaa B 3aBUCUMOCTM OT
Temnepartypbl TEMNNOHOCUTENS (BOAbI NN FANKONSA).

PaccrosiHne MeXxay onopamMmuv B 3aBUCUMOCTU

OT TemnepaTypsbi BOAbI B Tpy6onposoae (Hayano) Ta6mua 10
HoMWUHaNbHbI PaccTosHune MeXxay onopamMmum B 3aBUCUMOCTU
Hapy)KHbII?I ouametp OT TemMnepaTtypbl BOAbl, MM
TPYGb, MM 20°C | 30°C | 40°C | 50°C | 60°C | 70°C | 80°C
16 500 500 500 500 500 500 500
20 600 600 600 600 550 500 500
25 750 750 700 700 650 600 550
32 900 900 800 800 750 700 650
40 1050 | 1100 900 900 850 800 750
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PaccrosiHne MeXxay onopamMmuv B 3aBUCUMOCTU

OT Temneparypbl Boabl B Tpy6onposoae (NpoaomkeHne) Ta6nuua 10
HoMUHANBLHbI PaccTosiHne mexay onopamMmu B 3aBUCUMOCTU
HapY>KHbIV AMameTp OT TemMnepartypbl BOAbl, MM
TPYGbI, MM 20°C | 30°C | 40°C | 50°C | 60°C | 70°C | 80°C
50 1200 | 1200 | 1100 | 1100 | 1000 950 900
63 1400 | 1400 | 1300 | 1300 | 1150 | 1150 | 1000
75 1500 | 1500 | 1400 | 1400 | 1250 | 1150 | 1100
90 1600 | 1600 | 1500 | 1500 | 1400 | 1250 | 1200
110 1900 | 1800 | 1700 | 1700 | 1600 | 1400 | 1400

Mpw NpoekTpoBaHNM BepTMKabHbIX TPY6ONPOBOLAOB OMNOPbI YCTAHAB/IMBAIOTCS HE peXe
Yyem yepes 1000 MM ansa Tpy6 HapyXXHbIM AnamMeTpoMm 40 32 MM U He pexe Yem Yepes 1500
MM An1s Tpy6 60blWOro guamMmeTpa.

CKpbiTas NpokKiaaKa

M.6.3.3 C160.13330.2012 (CHwull 41-01-2003): “INpoknaaky Tpyb6onpoBoAoB U3 NOAu-
MepHbIX TPYy6 crefyeT npefycMaTpmuBaTh CKpbITON: B Nony (B rodpoTpybe), 3a NAMHTycamm
1 3KpaHamu, B WTpabax, Wwaxrax 1 kaHanax; AonyckaeTcs OTKpbITas Npoknanka ux

B MeCTax, rie UCKJ/II0YaloTCs MeXaHN4Yeckoe Unn TepMmyeckoe noBpexaeHbl Tpy6, a Takxe
npsiMoe BO3AeNCTBME Ha HUX yNbTpaduoneToBoro nsnyyeHus”.

CornacHo n. 3.6.1 CIN 40-102-2000: “B mecTax npoxofa Yepes CTPoUTENbHbIE KOHCTPYK-
LMy Tpy6bl M3 NOAMMEPHbBIX MaTePUanoB HeO6XO0AMMO NPOKNaabIBaThk B rufib3ax. AnvHa
rMb3bl OJIKHA NPEBbIaTh TONWMHY CTPOUTENBHOM KOHCTPYKLUMM HA TONLMHY CTPOU-
TeNbHbIX OTAENOYHbIX MaTepMasnoB, a Has MOBEPXHOCTLIO NOJa BO3BbIWATLCS HA 20 MM.
PacnonoxeHue cTbikoB Tpy6 B rmib3ax He gonyckaertcsa”.

B cootBeTctBum cn. 4.5 CIM 40-101-96: “INpun npoxone Tpy6bonpoBoaa Yepes CTeHbI U
neperopoaku JOMKHO 6biTb 06ecrneyeHo ero cB060AHOE NepemeLleHne (yCTaHOBKa Mminb3
v op.). Mpu ckpbiTO Npoknaaxke Tpy6onpoBOAOB B KOHCTPYKLMM CTEHbI MK Mona [oSKHA
6bITb 06ecrneyeHa BO3MOXHOCTb TEMMNEPATYPHOro YAMHEHUS TPy6”.

[ns dvkcauum Tpy6bl B CTEHE MPUMEHSIOTCS My Thbl AN OFPAHNYUTESIbHBIE 3/IEMEHTHI,
M3roTOB/EHHbIe N3 6onee MArkMX niactTMacc (NoSIMBMHUAXIOPUAA UM NONNITUIEHA). B
cnyyae nocagku Tpybbl C TPEHMEM CKOMbXEHUs B PyTnspe Heo6Xx0oMMO NPUHMMATL Mepbl
o 3aLmTe eé OT LapanuH: CNoJib30BaHNe MSATrKMX MnacTMace AJis U3rotToBrieHus ytnspa,
HabMBKM BONOKHUCTbIX MaTepMasnoB B 3a30p Mexay Tpyboi cdyTnspa u Tpybonposoaa.

Mpwn yknapke nop, WrykaTypkon He06X0AMMO OCYLLECTBASATb N30nAumio. JInHerHoe
pacluMpeHne He y4nTbIBaeTCs, HO caM KaHan AOMMKeH 6biTb CBO6OAHLIM 1 0becneynBaTb
KOMMeHcaumio paclumpenus Tpybonposoga. [lnvHa He3akpenneHHbIX FOPU30HTaNbHbIX
Tpy60npoBOAOB B MECTax MOBOPOTOB 1 MPUCOEAMHEHMS UX K npubopam, 060pyaoBaHuio,
raHueBbIM COeAMHEHNSIM He [oJkHa npesbiwaTtb 0,5 M (n.3.6.6 CM 40-102-2000).
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Mpw NpoekTpoBaHNK BepTHKaNbHbIX TPYy6ONPOBOAOB ClieayeT NpUHMMaTh BO BHYMaHne
TemnepaTypHoe paclivpeHue Tpyobl. PekomMeHayeTcs MPUMEHSITb MHOTOCNOVHbIE
KOMMO3UTHbIE TPYObl, apMUPOBAHHbIE aIOMUHUEM UK CTEKIIOBONIOKHOM. [ns
HeapMUpPoBaHHbIX TPY6 ONopbl yCTaHABNMBAIOTCS He pexe Yyem yepes 1000 mm ans Tpy6
Hapy>XHbIM AraMeTpoM A0 32 MM U He pexe Yyem yepes 1500 mm ans Tpy6 60nbLuoro
nvametpa (n. 2.15. CIM 40-101-96).

Mpw npoknapke nopatowwero Tpybonposoaa (CTosika) B BEPTUKANbHON LWaxTe Unu kaHane
HY>KHO 06ecneynTb KOMMEHCaLMIO IMHENHOrO pacluMpeHns Tpybbl B MeCTe OTBETBIIEHUS.
370 MOXHO 06ecneynTb MakCuManbHO OTOABVHYB CTOSIK OT CTEHbI, TEM CaMbIM YBENNYMB
nneyo narmba Ls (puc. 8a) no HeobxoAnMOoro 3HaveHus, unu cospas -obpasHbili OTBOA,
(pwvc. 86), unu, Npu HepocTaTke MecTa, YyBENNYNB pasmMep OTBEPCTUSA B CTEHE LUaxTbl 415
cBO6OOHOMO ABMKEHMS OTBOAA B HEM (puc. 8B).

L | | L
At} y ok a )

T [ m——
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8a 86 g5

PucyHok 8. OTBeTBNEeHUs BepTUKaNbHOro Tpy6onposoaa

TennoBas nsonauusa Tpy6

M.5.4.13 CN 30.13330.2016 “CHwuIM 2.04.01-85*: Mpun coBMeCTHOW NpoKNajKke B KaHanax

C Tpy6onpoBoAaMM, TPAHCMOPTUPYIOLLMMU FOPSIYYIO BOAY UK Nap, CETb XOIOLHOIO
BOLOMNPOBOAA HEOGXOAMMO Pa3MELLATb HUXKE 3TUX TPyGONpPOBOLOB C YCTPONCTBOM
TEPMOU30NALUN.

n. 5.4.16 MNMpu BO3IMOXHOCTM KPaTKOBPEMEHHOIO CHUXEHWS TEMMNepaTypbl B MOMELLEHUN A0
0 °C 1 HUXKe, a TakKe Npu NPOKIIaaKe TPy6 B 30HE BIIVSIHWS HAPYXXHOTO XOJIOAHOMO BO34yXa
(BONM3M HAPY>KHbIX BXOAHbIX ABEPEW 1 BOPOT) ClneayeT npefycMaTprBaTth TENOBYIO
nsonsumio Tpy6.

3awuTa oT noxapa

[ns vcktoyeHns BO3MOXHOCTM pacnpoCTpaHeHus noxapa no Tpyéam Yepes CTeHbl Unn
nepekpbITUS NPUMEHSIIOTCS OTCEKATENN OTHS U MPOTMBOMOXAapPHbIE MydThl. [poTrBOMO-
XapHble My Tbl yCTAHABNNBAIOTCA C KAX/A0M CTOPOHbI CTEHbI, @ NPV MPOXOAe Yepes nepek-
PbITUS TONBKO C HUXXHEN CTOPOHBI, C BEPXHE CTOPOHbI YCTaHAB/IMBAETCSA OrHEe3alMTHas
naura.
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MpoTuBonoxapHas MydTa npeacTaBnseT co6oi MaHXeTy U3 BCMYYMBAIOLLErOCS Npu
CUIIbHOM Harpeee Matepuana. Mpv Bo3ropaHuy KOMMOHEHTbI MaTeprarna pacLmpsaTCs 1
3anoJHAIOT MPOXOA, (B TOM YMCe U BHYTPU TPY6bl), MepeKpbiBas LOMYCK OFHS B CMEXHble
NOMELLEHNS.

4.4. CoeanHeHune Tpy6 Npm MOHTaXe

MoHTax fomkeH NPou3BoAUTLCA NPU TeMnepaTtype He Huxke +5 °C. CornacHo
n.3.3 CM 40-101-96 «Tpy6bl  coeanHuTenbHbie aetanu ns PPKC, poctaBneHHble
Ha 06bEKT B 3UMHee Bpems, nepea ux npuMmeHeHnem B 34aHUAX A0JKHbI ObITb
npeaBapuUTEeNIbHO BblAEPXaHbl NMPY MOJIOKUTENIbHOW TeMNepaType He MeHee 2 4.»

CoepuHeHve Tpyb ocyLecTBasieTcs cnoco60M KOHTAKTHOM CBapky B pacTpy6 (monudy-
3MOHHOM cBapku). [1ns BbINONHEHMS CBapO4HbIX paboT HeobxoaAnM cneayLwmin Habop
VHCTPYMEHTOB 1 PACXOAHbIX MaTEPUANOB:

® NONNY3NOHHbIN CBAPOYHbIN annapar;

e CBapOYHble HAcaaKM (oNa Kaxaoro amameTpa napa);

® KOHTaKTHbI TEPMOMETP;

o TpybopE3 UMM HOXHULLBI,

® LleHTpuMpyloLlee npucnocobneHne ana ceapusaHms Tpyo
60MblUMX ANaMETPOB;

® MOHTaXHbI HOX C KOPOTKMUM NI€3BUEM;

e pyneTka nsamMepuTesbHas;

e BETOLUb X10n4yaTobymaHas;

® TEXHMYECKUI CNUPT (M30NPONUIOBbLINA, STUIOBBIN).

Monndy3noHHble cBapoYHble annaparbl pasnmyatoTcs
Nno MOLLHOCTM B 3aBMCMMOCTM OT pasaMepoB Tpyo, L,
KOTOpble UMK CBapuBaloT. Tak, HarnprumMep, CBapOYHbI
annapaTt MoLLHocTblo 600 BT komnnekTyeTcs Hacagkammn N
ot 20 mm po 40 mm. Ina annaparta mowwHocTbio 800
BT komMnnekT Hacaaok yBenuymeaeTcsa Ao 63 Mm, a

9

annapaToM MoLHOCTbIO 1200 BT MOXHO MOHTMPOBATb g g
Tpy6b! A0 110 MM.

CBapouHble Hacaku CHapy>Xu UMEIOT cneumanbHoe L
TecNOHOBOE NOKpPbITVE, NpefoTBpaLlaoLLee NpuannaHne 96
nonunponuieHa K Hacaake npu Harpese Tpyobl PucyHOK 9.

1 puTnHros. Paamepsbl paboueit obnactu Hacapok (puc. 9) CBapoyHble HacaaKu

cTaHpapTusnpoBaHbl npy Temnepatype 260 °C v nepen,
MX UCMOJIb30BaHNEM AJ1s1 CBapku HEOOX0AMMO NPOBEPUTH
COOTBETCTBME pa3MepoB, NpuBeneHHbIM B Tabnvue 11.
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Pa3mepbl paboueit o6nacTu Hacaj0K, CTaHAapTU3MpoBaHHbie Npu 260°C Ta6nuua 11
AuameTp
Tpybonposopa | D1 D2 D3 D4 L, L, L, R
D, Mm
20 20,15 | 19,94 | 19,40 | 19,65 | 12,00 | 4,00 | 14,00 | 2,50
25 25,25 | 2492 | 24,37 | 24,65 | 13,00 | 4,00 | 1500 | 2,50
32 32,15 | 31,90 | 31,34 | 31,65 | 14,50 | 500 | 16,50 | 3,00
40 40,15 | 39,88 | 39,31 | 39,65 | 16,00 | 5,00 | 18,00 | 3,00
50 50,20 | 49,84 | 49,27 | 49,65 | 18,00 | 5,00 | 20,00 @ 3,00
63 63,20 | 62,78 | 62,22 | 62,70 | 24,00 | 6,00 | 24,00 | 4,00
75 75,25 | 74,57 | 73,67 | 74,70 | 26,00 | 6,00 | 26,00 | 4,00
90 90,30 | 89,54 | 88,61 | 89,75 | 29,00 | 6,00 | 29,00 A 4,00
110 110,30 | 109,45 | 108,48 | 109,75 | 32,00 | 6,00 | 32,50 | 4,00

4.5. NocnepoBaTenbHOCTb BbIMOJIHEHUS ONEepaLyii Npy cBapke

1. 3akpenuTb HacaaKu Ha CBapOYHbI annapar u

OUYUCTUTB OT XMpa 1 OCTaTKOB MaTepuana. Ins ! \
06e3X1prBaH1s UCNOJIb30BaTh CMVPT U BETOLLb. 1

BknounTb annapar B po3etky 2208/50 lu. Mopoxaats, _—| =»15° "
rnoka ycTaHOBUTCSi Temnepatypa Ha Hacagkax. C
NMOMOLLBIO KOHTAKTHOrO TEePMOMETPa NPOBEPUTH
TemnepaTypy Hacagok. OHa pomkHa 6biTb 260 +10 °C.
B cnyyae, ecnu TemnepaTypa oTiM4aeTcs OT 3a4aHHON, | o
Heo6X0AMMO OTPerynMpoBaTb TEPMOCTaT 1 NMOBTOPUTb ']
3amepbl. [TOATAHYTL KITIOYOM KpernjieHne Hacanok. . . ] | #

2. OTpesarb Tpy6y NOA NPAMbIM YITIOM K OCY C MOMOLLbIO

PucyHok 10.
HOXHUL, nnn Tpybopesa. YoanuTb 3ayCeHLbl HOXXOM Unn MocnenoBaTeNnbHOCTb
crneuvanbHbIM Npucnocobnenrem. CHATb Hapy>XHYI0 npu cBapke

dacky ¢ Tpy6bl NoA, yrnom npnbnmauntenbHo 15° (kak
n3obpaxeHo Ha puc. 10) Ha AnunHy, yKkasaHHyo
B Tabnuue 12 (ctonbew, 2).
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Pa3mepbi dacku Tpy6bl U rNy6MHbI CBapUBaHUSA

Tabnuua 12

HapyxHbii auameTp BenuuuHa dpackn My6uHa cBapuBaHusa
Tpy6onposoga D, mm Tpy6hI b, MM I, MM

20 14,00

25 15,00

32 2 16,50

40 18,00

50 20,00

63 24,00

75 26,00

90 s 29,00

110 32,50

3. Ha koHue Tpybbl OTMETUTL KapaHAalwoM Uiv Mapkepom rmy6uHy CBapuvBaHus 13
Tabnuupl 12 (cTonbewy, 3).

4. TwaTenbHO 06€3XXNPUTb U OYUCTUTb OT IPS3K CBapMBaeMble MOBEPXHOCTU TPy6bl U
dUTUHra.

5. OLHOBpPEMEHHO BCTaBUTb TPYOY 1 (DUTUHF B HarpeBaTesibHble HACAAKN HA CBAPOYHOM
annapate. Bpawartb Tpy6y 1 puTtuHr npu atom kateropuyecku 3AMPELLEHO, Tak kak 310
MOXET NMPMBECTU K OTPbIBY HArpeToro Cnosi NoMMNponuieHa OT OCHOBBI.

6. HarpeTb cBapvBaemble feTanu B Te4eHne BpeMeHu, ykasaHHoro B Tabnuvue 13 (ctonbel,
2). Bpemsi HarpeBa MCHUCAAETCA C MOMEHTA, Koraa Tpyba 1 OUTUHT YCTaHOBNEHbI B
Hacafku Ha 3aJaHHyIo ryouHy.

7. BbITawmTh, UCKIIOYas BpalleHne, HarpeTble AeTanun U3 HarpeBaTesibHbIX HAaCafokK 1
BCTaBMWTb APYr B Apyra Ha OTMEYEHHYIO rMy6rHy CBapuBaHus 3a BpeMsi, He boree, yem
ykasaHo B Tabnuue 13 (ctonbel, 3). Bokpyr cBapnBaemMoro LwBea [0/MKHO 06pa3oBaTbCs
ytonweHue (6ypT). MpoBepnTb COOCHOCTb TPY6bl U hUTHHra. 3acdukcnpoBaTb cCobpaHHOe
CcoeAnHeHve Ha BpeMsl, ykasaHHoe B Tabnumue 13 (ctonbeu 4). B TeyeHne BpemMenn
OXNaxAeHNs He JOMYCKaloTCs Nobble MeXaHNYecKne Harpys3ku Ha CBapeHHbIi WoB. [NonHas
Harpyska Ha COeAuHeHne onycKaeTcs He paHee, Yem Yyepes 30 MUHYT nocne CBapKu.

8. MpoBepUTb KAYECTBO CBAPKMU.
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MapameTpbl cBapky Ansa Tpy6 pasnuyHoro guamerpa*

KHTYP

Tabnuua 13
. Makc. Bpems Bpems oxnaxaeHus
Hapy>Hbiii Bpems HarpeBa BbINONHEHUS
anameTp coeauHsAeMbIxX CoenMHEHUS: Bpems ¢pukca- Obuiee Bpems
Tpy6bi d, MM netanei, cek A ) u1u coepuHe- oxNnaxaeHus,
Cekx. HUA, CeK. MWH.
20 5 6
4 2
25 7
10
32 8
40 12 6 4
20
50 18
63 24
30
75 30 8 40 6
90 40
110 50 10 50 8

* [py TeMnepartype HarpeBaTtenibHOro anemeHTa ot 250 no 270°C, Temnepatype okpyxXaroLien
cpenbl 20°C 1 Npn yMEpPEHHOM ABUXEHNUN BO3yXa.

MpumeyaHune:

Mpu cbopke coeanHeHns He cneayeT BCTaBnATb TPyOy B AeTasb CIMLWIKOM rnybokKo 13-3a
BO3MOXHOCTM 06pa3oBaHUsi Cy)XeHWS UK Aaxke 3aKyrnopKu NPOXOAHOro OTBEPCTUS.

[ns ceapkn Tpyb6onpoBonos anameTtpamu 6onee 40 MM peKOMeHAyeTCs MPUMEHATb
CBapOYHble MPUCMOCO6NIeHNS - LLeHTpaTopbl, obecneyrBaloLme BbICOKYIO TOYHOCTb
COOCHOCTM CTbIKa 1 ry6buHy nocapku. Mpu ceapmeaHum Tpy6 gnameTpom B 75 MM 1
6onee ncnonb3oBaHWe LEeHTPaTopoB 06s13aTenbHO. B Tabnuue 14 nprBeneHbl BO3MOXHbIE
AedeKTbl CBapHbIX COEAMHEHWUI N MPUYNHBI X BO3HVKHOBEHWS.

4.6. MpnmeHeHne pe3b60BbIX COeAUHEHU

Mpn MoHTaxe Tpy6onNpoBOAOB MOTYT NPUMEHSATLCS ClieayioLime Buabl pe3bb0oBbIX
COEeANHEHNIA:

* KOMB6UHMpPOBaHHbIE (NaTyHHas 3aknagHas ¢ PP-R) ¢ BHyTpeHHe n Hapy>XHoW
Tpy6HOM pe3bbon

® pa3bopHble COeANHEHNs C HaKUOHbIMW rankamm

® pa3bopHble COeAVHEHNS C HAKUAHBIMU (hnaHLamu.
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Tpe6oBaHUs NO MOHTaXXy KOMOMHUPOBAHHbIX (PUTUHIOB

MonunponuneHosbie PUTUHIM C Pe3bOOBLIMI KOMIMOHEHTaMM 1
npeacTaBnsioT co6oi KOMGUHNMPOBAHHOE N3aenue, Kopnyc & |
KOTOPOro BbIMOJIHEH U3 NonunponuneHa, pe3bboBas 4acTb U3
natyHun. O6wmin Bug dutnHra npeactasneH Ha Pucyrke 11: 1-
naTyHHas 3aknagHas; 2 - kopnyc dutuHra (matepuan PP-R). | ;

N

B cootBetcTBUM co n.7.5.4 CI1 40-102-2000 pe3bboBbie

coeaviHeHus Tpyb 1 COeauHUTENbHbIX AeTanen cnepyet

BbIMOSHATb BPYYHYIO UM C UCNONb30BaHNEM KITIOYEN

C perynMpyembiM MOMeHTOM. KOMBUHMPOBaHHbIE

NoNMNponuIeHoBblE PUTUHIM C TPYGHOM pe3bboit 1/2,

3/4 n 1 alonma, He UMeloLLME OTBETHOM HacTU «Mo, Pucytok 11.
A ! L c B A KoM6uHupoBaHHbIii

KIoY» CneayeT COeAUHATL C OTBETHOMN pe3bboli Apyroro buTnHr

duTHHra 63 BcnomoratesibHoro MHCTPYMEHTA, BPYYHYIO

W C UCMONb30BaHMEM CNELMANbHOMO NEHTOYHOMO KIoYa,

obecneynBatoLLero 06xeat no BCel OKPY>KHOCTU DUTUHTa.

SAMNPELLAETCSH:

- MPUMEHEHME ra3oBOoro KJito4Ya B KA4ECTBE BCMOMOraTesIbHOr0 MHCTPYMEHTA AJiA 3aTSXKKU
obcnyxXunBaHus;

- OBOPAYMBATb JTATYHHbIV KPaH N UHblE DUTUHIM NPU MOJIHOCTBIO 3aTAHYTOM
pe3b60BOM COEAMHEHUN A0 HEOBXOAMMOrO YPOBHS, ANsA BbiIBEAEHMSA B YA06HYIO MIOCKOCTb
06CcnyXnBaHUS;

- MPON3BOANTL MOHTaX pe3bO0BbIX COeANHEHUI HE COOCHO PACMOIOXEHHbIX U3LENWIA;

Mpu nprcoepnHeRN KOMOBMHMPOBAHHBIX (PUTUHIOB K 3aMOPHOI apMaType (naTyHHbIe
LIapoBble KpaHbl, BEHTUSISA, DUMBTPbI U T.M.) NepBOHaYanbHO HEO6X0AMMO NPUKPYTUTb
UTKHT K 3aMOpHO apMaType, a 3aTeM NpuBapuTb ero K Tpybe TakMm 06pa3om, YTobbl
3anopHyto apmatypy 66110 yao6HO o6cnyxunBaTh (4TO6bI pyyka Haxoamnach B Hy>XHOMN
MNAOCKOCTN).

HecobnioneHne ykasaHHOM nocneaosaTenbHOCTU COOPKU COeANHEHNS MOXET MPUBECTH K
paspyLueHunio pe3bboBON YacT KOMOBUHMPOBAHHOIO (UTMHIA UM MPOBOPOTY 3aKNaAHOro
3M1IeMeHTa B NONUMPONuiIeHe, Tak Kak Npu BbIBOAE PYYKU KpaHa B MNOCKOCTb, YA0OHYO
Anst 06CNy>XXMBaHUS, NPOUCXOAMT 3HAYUTENBHOE MPEBbILLIEHNE JONYCTUMOro MOMEHTa
(AONYyCTUMBI MOMEHT = 15 H*M) 3akpy4mBaHusa coeauHeHns. N B TOM 1 B ApYyrom cnyyae
(UTUHT CTAHOBUTCS HEMPUIOAHBIM AJ1A MPUMEHEHUS MO Ha3HAYEeHWIO, XOTS BU3yalnbHO 3TO
MOXET 6bITb HE3aMETHbIM.

YnnoTHeHve pe3bbbl NPOU3BOANUTCS C UCMONb30BaHMEM hTOpPONacToBom neHTol (PYM)
M APYrMMU NOSIMMEPHbBIMU YMAIOTHUTENSIMW U CNieLmanbHbIMU aHa3po6bHbIMU KIesiMu,
repMeTuKamMu st pe3ab60BbIX COEAVHEHNA.
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AedekTbl coeAHEeHNiA, NOJIyYeHHbIX METOA0M CBapKU HarpeTbiM

MHCTPYMEHTOM B pacTpy6 Ta6muua 14
HanmeHoBaHune OnucaHune OueHka
HapyxHble pedekTbl

1.ledexTHas M3meHsiowascs dopma rpata nnm ero He
dopma rpara* OTCYTCTBME Ha OOHOM nnn 06enx CTOpoHax ponyckaeTcs
11, (4aCTUYHO MNK MO BCEW ANINHE CTbiKa) N3-3a:

- NOBbILIEHHOW TEMMepaTypbl HArpeToro
( | I I | ) VNHCTPYMEHTa;
{ ” || - N36bITOYHOrO BPEMEHW HarpeBa;

- HeJONyCTUMOrO OTKJIOHEHUS1 pa3MepoB.**

*Kak npaBuno covyeTtaeTcsi C BHYyTPEHHUMU fedeKkTamMmm U3-3a CIMWKOM KOPOTKOro
BPEMEHM BbIAEPXKKN.

**Bo BpeMsi CBapKu C MOMOLLbIO HarpeTon MydThl y ee Kpasi 06bl4HO 06pa3yeTcs Banvk,
ABMAOLLMINCS NEPBUYHBIM NMOKa3aTesieM TOro, 4TO NPOLECC CBAPKM BbIMOSTHEH NPAaBUIIbHO.

1.2. M3meHstowasncs dopma rpata unm ero
OTCYTCTBME Ha OJHOW UM 06enX CTOPOHaxX
(4aCTMYHO UM NO BCEWN ANIMHE CTbiKa) 13-3a:
- HE[LOCTATOYHOrO BPEMEHW HarpeBa;

- MOHWXXEHHOW TEMMNEPATYPbl HArpeToro
WHCTPYMEHTa;

- HEONYCTMMOrO OTKJ/IOHEHMS Pa3MepOB.

He
ponyckaeTcs

L]
T
—

i

1.3. M3meHsiowasncs dopma rpata nnm ero
OTCYTCTBME Ha OHOW UM 06EenX CTOPOHaxX
_‘_ (4aCTMYHO UM NO BCEW ANINMHE CTbiKa) N3-3a:
- HeMcnpaBHOCTY 060pPYLOBaHNS;

- HEMpPaBUJILHOIO PACMOIOXKEHNS 3arOTOBOK.

He
ponyckaeTcs

-

2.Yrnosoe Tpy6a, cBapeHHas ¢ GUTUHIOM MOA,
CMeLleHne YFOM C OJHOW 1S 06enx CTOPOH 1N
C He3HauuTesbHbIM AeEKTOM OXBaTa,
BbI3BaHHbIM, HaNnpUMep:

- HENCMNPAaBHOCTbIO 060PYAOBaHMS;

- HEMpaBUJIbHbIM PACMOJIOXKEHNEM

JonyckaeTtcs,
ecnimes<1wmm

3aroToBOK.
3. Henposap Jedopmauusi( oBanbHOCTb TPY6bI U - 1.5% oT
1 €ro NpuYmHbl. TUHra) Hapsify C HEAOCTaTOYHbIM CBAPOYHbIM cpeaHero
3.1. Jedopmauus YCUNMEM, Bbl3BaHHas, Hanpumep: HapyXHOro
- 0BasIbHOCTbIO 3ar0TOBOK; nvameTpa
- HEMpaBWJIbHbIM XpaHEHNEM Tpy6 1/vnn Tpy6bi, HO
PUTIHIOB; ) MaKCUMasbHO
- HeMCMNpaBHbIM 3aXXUMHbIM YCTPONCTBOM. 1.5 MM
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AedekTbl coeANHEeHNIA, NOJTYYEeHHbIX METOA0M CBapKU HarpeTbiM

MHCTPYMEHTOM B pacTpy6

Tabnuua 14

HanmeHoBaHue

OnucaHne

OueHka

HapyxHble pedekTbl

3.2. HenonHoe
BBEAeHve Tpybbl

rd e = ]< cremerres
ki v

HepocTtaToyHas AnvHa 30HbI CBapKu,
BbI3BaHHas, Hanpumep:

- HEOCTaTOYHbIM BPEMEHEM HarpeBa;

- BBEAEHNEM KOHLIOB Tpy6 B MydThl Nop,
HenpaBWbHbIMU yrinamu;

- C/TMWKOM HU3KOM TemnepaTypon
HarpeToro MHCTPYMEHTa;

- NepemMelLeHeM B 0CEBOM HamnpasneHmumn
BO BPEMSI OCTbIBaHWS;

- C/IMLLKOM ANNTENIbHON TEXHONOrMYECKOW
naysomn.

JonyckaeTcs B
cnyyasx He3Ha-
YNTENbHOrO YMEHb-
LIEHVS AJIVHbI 30HbI
CBapKM OT HOMU-
HaNIbHOrO 3Ha4YeHns
M OTCYTCTBUS HaA-
pe30B BHYTPEHHErO
wea x<0,05d, x<0,1
OT rMy6VHbI My ThI

BHyTpeHHue pedeKTbl

3.3. HennoTtHoe
CMbIKaHue NonocTn

JlokarnbHoe, NpoTsXKEHHOE 0CeBoe,
paaukansHoe hopM1POBaHME KaHASOB,
BBbI3BAHHOE, HanpuMmep:

- BbleMKaMu Ha MOBEPHOCTU TPyObl;

- NPEeBbILLEHVEM AOMYCKOB AVAMETPOB
TPYGbl nn HUTUHTA;

- HenpaBUWJIbHON MexaHN4yeckon o6paboTKo;
- YINOBbIM CMELLEHNEM TPYObI B MydTe.

He ponyckaetcs

3.4. HenpasunbHoe
nnasneHne

JlokanbHas unu NpoTs>KeHHasi 30Ha HEMpo-
Bapa,BBbl3BaHHas!, Hanpumep:

- TEPMUYECKMM NOBPEXAEHNEM;

- 3arpsi3HEHHBIMM CBapVBaEMbIMU NMOBEPX-
HOCTAMU;

- HenpasuJibHbIM NoA60POM Napbl CBapwu-
BaeMblX MaTeEpPMAnos;

- 3arpsI3HEHHOCTbIO HarpeBaTens.

He ponyckaetcs

4. CpaBneHHoe
ceyeHune Tpybbl

BcTaBneHa cnuwkom faneko BO BpeMs Har-
peBa 1M CBapKu, Y4TO BbI3BAHO, HAaNpumep:
- N36bITOYHBIM CBAPOYHbIM YCUITUEM;

- CBApKOW TOHKOCTEHHBIX TPY6;

- N36bITOYHBIM BPEMEHEM Harpesa;

- NOBbILLEHHOM TEMMepaTypon CBapKu.

5. Mopsbl, BKNOYEHMSA
MHOPOAHbIX Ten

M30n1poBaHHble, MHOMOYUCIEHHO
pa36pocaHHble NN NIoKaNbHO
CKOHLEHTPUPOBAHHbIE MOPbI Un
BKJIIOYEHUSA, BbI3BAHHbIE, HANpUMep:

- ra3oo6pa3oBaHueM BO BpEMs CBapKM;
- 3arpsA3HEHHOCTbIO HarpeBaTesibHoro
WNHCTpYMeHTa.

JonyckaeTcsa
Hanunyme HeboNbLINX
M30/IMPOBAHHbIX
nop,
ecnun Ax<0,05 x
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KonunuyectBo BUTKOB YMJIOTHUTENIbHOrO MaTepuana Tabnuua 15
Pean6a KonnyecTtBo BUTKOB
Nenta ®YM 0,2 mm NeHnta ®YM 0,075 mm
1/2"” 6 16
3/4" 7 18
1” 8 21

MYM neHTa fO/MKHA HAKpy4MBaTbCSA MO BCEW WMPUHE pe3bbbl U MO HanpaBieHNo CKpyYn-
BaHWs GUTUHIOB. MNpn HEO6XO0AMMOCTM AEeMOHTaXxa COeANHEHNS «<KOMOUHNPOBAHHbI
UTUHT — NaTyHHbIA KpaH» HEO6XOAMMO COXPaHUTb LeNOCTHOCTb YKa3aHHOro COeANHEHMS
0o ysepomnenus npeacrasuteneit MK KOHTYP 1 cornacoBaHus fanbHenwmnx 4encTemii.

Pa36opHble coeauHeHUs1 C HAKUAHbIMU raikamm

PasbopHble coeanHeHWs NPUMEHSIIOTCS A5 TPUCOEAMHEHUS pa3IM4YHON apMaTypbl
(Hacocbl, KpaHbl pacXofoMepbl, KOHTPOJIbHO-N3MePUTENbHbIE MPUBOPLI 1 T.4.) K CUCTEME
TpybonpoBsoga. A Takxe, Ansi BOSMOXHOCTW OTCOeAVHEeHNs YacTu Tpybonposoaa (Hanpu-
Mep, A5t ero 3ameHbl), He pasbupas Bcto cuctemy. MK KOHTYP komnnekTyeT cBou pas-
60pHbIe COeANHEHNS CUNTMKOHOBbLIMM KOMbLLEBbIMUY NPOKiaakamu, obecneymsaommMm
BbICOKYIO TEPMUYECKYIO CTOMKOCTb M 3NaCTUYHOCTb B TEHEHME BCEro cpoka cnyx6bl Tpy6o-
nposopja.

Pa3beMHble coeANHEHUAI MOHTUPYIOTCA 6€3 U3NULLHUX ycunuii. YpesmepHoe
ycunve MoXeT paspyLunTb TOPLIEBYIO NPOKIAAKY.

PaaGoprle CcoeAuHEeHNs C HaKUAHbIMU paHLaMmn

JaHHble coeamHeHns npefHa3HayeHbl 415 MOAKIIIYEHMS NOMNPONUIEHOBOro Tpybonpo-
BoAa anameTtpom D 50-110 mm Kk apyrum Bugam Tpy6 1 3anopHo apmatypbl C pasmMepom
ot D 40 po D 100. Pa3mepbl COOTBETCTBUSI MONMUMPONUIEHOBBIX (hfIaHLEBBIX COeANHEHUI
1 OTBETHbIX CTasbHbIX MIOCKMX npuapHbix dparHues PN10 no MOCT 12820-80 npuseneHsl
B Tabnuue 16.

CooTBeTCTBME pa3mepos (J1aHLEeBOro CoeANHeHUs

PP-R ctanbHbIiM hnaHuam Tabnuua 16
MnaHey PP-R D ctanbHoro naHua
50 40
63 50
75 65
90 80
110 100
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CyLecTByeT HECKONbKO BApNAHTOB pa3MepHOCTEN (riaHLEeB, HE COBNaaatoLWwmx no
oTBepCTUAM. YTo6bl NPOBEPUTL COBMECTUMOCTb HALLMX MNOAUNPONUIEHOBBIX (hnaHLeB
C BaWyMK CTanbHbIMW NPON3BEAUTE HEO6XOAMMbIE 3aMepPbl M CPABHUTE C HALLMMMU
yepTexamu, pasMmelLeHHbIMY Ha caiTe B paspene «TexHnYeckas noaaepxkas.

4.7. CoepuHeHune Tpyb Npyu MOHTaXxe

CornacHo n.8.13 CIM1 40-102-2000 npuemKy B 3Kcrsyataumio Tpybonposoaos Heo6xoanmo
NPOBOAMTb PYKOBOACTBYSACb OCHOBHbIMU nonoxeHnnsmu CHUM 3.01.04, a takxe CHull
3.05.04. MNpwu ncnblTaHnsX Tpy60NpOBOAOB BOAOCHAGXEHUS 1 HAMOPHOKM KaHanM3aLumm un
cAaye 1x B aKCrayaTaumio AOMKHbI COCTaBATLCS:

® aKTbl Ha CKPbITble paboTbl (MO OCHOBaHWIO, ONOpaM 1 CTPOUTENbHBIM KOHCTPYKLMSAM Ha
Tpybonposogax uT.4.);

® aKTbl HAPY>XXHOro 0CMOTpa TPYOONPOBOAOB 1 3N1IEMEHTOB (y3/10B, KONIOALEB U T.4,.);

® aKTbl UCMbITAHWIA HA MPOYHOCTb U NIOTHOCTbL TPY6ONPOBOAOB;

® aKTbl Ha NPOMBbIBKY 1 AE3MHMEKLMIO BOOONPOBOAOB;

® YCTAHOBJIEHNE COOTBETCTBUS BbINOMHEHHbLIX PabOT NPOEKTY;

® aKTbl BXOJHOIO KOHTPOJIA KayecTsa TPyb 1 COeAMHUTENbHbBIX AeTanen.

Bce cMOHTVpOBaHHbIe TPy60NPOBOAbI AOMKHbI ObITb MOABEPTHYTbI UCMbITAHWSM JaBNEHNEM
cornacHo CHwull 3.05.01-75, CIM 40-101-96, CI140-102-2000. CnctemMbl BHyTPEHHEro
XOJIO[QHOIO 1 ropsivYero BofocHabeHns AOMKHbI 6bITb MCMbITaHbl TMAPOCTATUYECKUM U
MaHOMETPUYECKMM METOLOM C cobnioneHnem Tpebosanunii FOCT 24054-80, FOCT 25136-
82. lnppocTaTnyeckmne 1 MaHOMETPUYECKME UCTIBITAHUSE CUCTEM XOJIOAHOIO U rOPSiYero
BOAOCHABXEHMS [OJKHbI MPOM3BOAUTLCS A0 YCTAaHOBKM BOAOPa3bopHO apMaTypbl.

Mapasnuyeckme UcnblTaHs TPYGONPOBOAOB AOMKHbBI MPOU3BOANTLCS MPY TEMMepaType B
3aaHuK He MeHee +5 °C. TemnepaTypa BoAbl, MCMONb3yeMOi Npu NPpOBEAEHUN UCTIbITAHWI
[OJKHA ObITb TakXKe He Huke +5 °C. 3anofiHeHne CMOHTMPOBaHHOro Tpybonposoga

BOJOW MOXET OCYLLECTBATLCS HE paHee, YeM yepes 2 yaca nocne CBapku NocnenHero
coepuHerus. CornacHo CIN 40-101-96 n.6.1.: «<McnbiTbiBaThH TPY6ONPOBOLA CNEAyeT Npu
NONOXMWTENbHON TeMNepaType 1 He paHee YeM yepes 16 4 nocne cBapku nocnenHero
COEaVHEHVS».

CornacHo CI140-102-2000 :

MpenBapuTenbHblie rMApPaBINYeCKUE NCNbITAHUS

MpenBapuTenbHble rmapaBaMyeckme NCNbITaHNs MPON3BOAATCA B CeAyioLLen
nocnenoBaTenbHOCTH:

1. Tpy6onposog 3anonHsaeTcs BOAOW, CTPABMBAIOTCA OCTaTKN BO3AyXa, U BblAEpXMBaeTCs
6e3 naBneHns B Te4eHne 2 4acos.

2. B Tpy6onpoBofe co3naeTca ucnoitatenbHoe AasneHve(P, ) 1 OHO NOALEPXMBAETCA B
Teyvenue 0,5 yaca.

3. NcrbiTatenbHOE AaBNEHNE CHUXAETCS [0 pacieTHoro (P, ) 1 Mpo13BOANTCS OCMOTP
Tpybonposoaa. BennymHy npo6HOro gaBneHns npu ruapoctaTmieckoMm MeToAe UCMbITaHus
cnepyeT NpUHMUMaTh paBHon 1,5 n3bbITOYHOro paboyero faBneHus.
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Bbloep>xaBLUMMKN UCMbITAHUS CYUTAIOTCS CUCTEMBI, €CNN B TedeHne 10 MUHYT HaxoXaeHus
nof Npo6HbIM AABNIEHNEM MPU FTMAPOCTAaTUYECKOM METOAE UCMbITAHUI HE 0BHAPYXXEHO
nageHuvsa pasneHuns 6onee 0,05 MMMa (0,5 Krc/KB.CM) 1 Kanesib B CBapHbIX WBax, Tpybax,
pe3bb0BbIX COEAVHEHMSAX, apMaType 1 YyTeYKM BOAbl Hepe3 CMbIBHbIE YCTPONCTBA.

OkoHuaTesibHble rmapassinyeckne ucnbiTaHnsa

OkoHYaTenbHble rMapaBnyeckmne NCMbITaHNs MPOBOASATCS B ClieaytoLLein
nocnepoBaTenbHOCTU:

1. B TpyGonpoBofe cospaetcs aasnexue P 1 noaaepxuBaeTcs B Te4EHNe 2 4acos, a npw
napeHumn pasnexus Ham 0,02MlMa npon3eBoguTCa Nnoakayvka Boabl.

2. NlaBnexHue nogHMMaeTcs A0 YPOBHS UCMbITaTENbHOrO P, 33 nepuop He 6onee 10 MuHyT
1 NoAAepXNBaeTcs TeyeHne 2 4acos.

1o oKOHYaHUK NcnbITaHUM rmopocTtatm4eCkMmMm MeTogom Heob6xoaMmMo BbINyCTUTb BOAY U3
CNCTEM BHYTPEHHEro X0Nno4HOro n rops4yero BOOOCHA6XEHUS.

3. NaBneHue nogHMMaeTCs A0 YPOBHS UCMbITaTeNIbHOrO P, 3a nepuop, He 6onee 10 MuHyT
1 NoAAep>X1BaeTCs B TE4EHNE 2 4acoB.

Mo OKOHYaHUW UCMbITaHWIA TMAPOCTAaTUYECKMM METOLOM HEOOXOAMMO BbINYyCTUTL BOAY U3
CUCTEM BHYTPEHHErO XONIOAHOIO M ropsiHero BOJOCHABXeHus.

MHeBMaTnyeckme (MaHoMeTpUYeCKue) UcnbiTaHus

MHeBMaTUyeckne (MaHOMETPUYECKME) UCTbITAHUS TPYGONPOBOAOB, BbINMOMHEHHbIX
13 NOJIMMEPHbIX MaTepranoBs, MPOU3BOASATCA TOJIbKO NMPY HA3EMHOWN U HAA3EMHOM NX
npoknagke B Cneayowmx cyvasx:

® NPYIMEHEHMWE BOAbI HEAOMYCTUMO MO TEXHUYECKMM MPUYMHAM;

® BOJA B HEOOXOAMMOM KONMYECTBE OTCYTCTBYET;

e TeMMnepartypa okpyxxatowero sosayxa Huxke 0 °C.

Mopsinok npoBeneHNsi MTHEeBMATMYECKUX UCTbITaHUI 1 TpeboBaHMa 6€30MacHOCTM Npu
npoBeneHnn paboT OOMKHbI COAEPXAaTbCs B MPOeKTe Ha TpybonpoBOA.

5. TPAHCNMOPTUPOBKA U XPAHEHUE

CornacHo CIM 40-101-96 n.3.1 TpaHCcnopTUpOBaHue, Norpyaka u pasrpyska
NoJSIMNPONUIIEHOBbLIX TPY6 AOMKHBI MPOBOAUTLCA NPU TEMMepaType Hapy>XHOro BO3ayxa He
Huxe MuHyc 10 °C. Ux TpaHcnopTupoBaHue npu temnepatype oo munyc 20 °C gonyckaeTcsa
TOJIbKO NP UCMOMb30BaHUN CreumanbHbIX YCTPOMCTB, obecneynBatoLLmx pukcaumio Tpyob,
a TaKxKe NPUHATUM 0COBbIX Mep NPeAO0CTOPOXHOCTHM (TPYbbl He n3rnbatb, He 6pocaTtb 1 He
npuaaBAnBaTh TSXENbIMU NpeaMeTamm).

Tpy6bl ¥ GUTUHIM NEPEBO3STCS NIIOOLIM BUAOM TPAHCMOPTA B COOTBETCTBUM C NpaBuiaMm
nepeBO3KKM rpy30B 1 TEXHUYECKMMMW YCIIOBUSIMU NOTPY3KU 1 KPernieHnus rpy3os. Tpyobl

1 COEAMHUTESbHbIE AeTann Heo6xoanmo obeperaTb OT YAAPOB Y MeXaHN4YeCKUX Harpy3okK,
a VX MOBEPXHOCTUN — OT HaHeceHus uapanuH. MNpu nepeBoske Tpybbl 3 PP-RC Heo6xoanmo
yKJ1aaplBaTh HA POBHYIO MOBEPXHOCTb TPAHCMOPTHBIX CPEACTB, MPEAOXPaHss OT OCTPbIX
MeTannmyeckux yrnos n pedep nnatdopmbl (CM 40-101-96 n. 3.2).
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Tpy6bl 1 GUTUHIM HEOHXOANMO 3aLLUMLLATL OT MEXaHNYECKMNX MOBPEXAEHWUI, COTHEYHOTO
V3Ny4yeHnsi, 4eNCTBUA Tenna (MMHMManbHoe pacCTosiHMe OT OTONUTESbHbLIX NPUHOPOB 1
HEen3onMpoBaHHbIX TPy60onpoBoaoB He MeHee 1,0 M), opraHnYeckmx pactBopuTenen n
aTMocdepHbIX 0CaAKOB.

MecTa xpaHeHusi Tpy6 [OKHbI ObITb POBHLIMU, TPYObl AOMKHbI ObITb YIOXEHbI MO BCEV
OJIVHe, BbICOTA CJ10s He AomkHa npesbiwath 1,2 M. MNepeTackmBath 1 6pocats Tpy6bl
3anpewaetcs. Obpaluarbcs ¢ matepranom PP-R npu TemnepaType okpyxatoLero
BO3ayxa Hmxke -5°C Heo6x0AMMO C MOBbLILEHHOM OCTOPOXHOCTbIO. LlapanuHbl, BO3HUKLINE
BCNEACTBME HEMPAaBUIIbHOrO XPaHEeHWsI UIX TPAHCMOPTUPOBKM, MOTYT IBASITBCA NMPUYMHON
BO3HMKHOBEHUs TpeLwmH. Ecnun Tpyba TpaHcnopTMpoBanach Npy oTpuLaTenbHON
Temneparype, a 3aTemM 6blla HEOCTOPOXHO BbIFPYXXEHA, Ha €€ TopLLaX MOTyT NOSIBUTHLCS
MWUKPOTPELLMHbI.

Tpy6bl AOKHBI XPAHUTBLCS Ha CTEJNaXxax B 3aKpbITbIX MOMELLEHUSX UMW MO, HABECOM.
BbicoTa wrabens npu KpaTKOBPEMEHHOM XpaHeHMn TPy He AOMKHA NPeBbIwaTh 2 M.

B cootBeTctBum ¢ CIM 40-101-96 n.33.3.: «Tpy6bl 1 cOeamHuTeNbHble aetanu ns PP-RC,
[OCTaB/eHHbIE Ha O6GBLEKT B 3MHEE BPEMS, Nepea, X NPUMEHEHNEM B 30aHUSAX LOJIKHbI
6bITb NPEeABapUTENBLHO BblAEpyKaHbl NMPY NONOXUTENBHOM TEMMNepaType He MeHee 2 Y».

JononuutenbHble TpebosaHmsa MK KOHTYP no TpaHcnopTnpoBke, MOrpyske n pasrpyske
Tpy6 PP-R GF ykasaHsbl B MNpunoxeHumn A fapaHTUIAHOIO NMCbMa 1 pasMeLLeHbl Ha caliTe
WWW.KOHTYP.p® B pasgene «TexHnyeckasa noanepxkar.

6. TAPAHTUA

MK KOHTYP rapaHTpyeT cOOTBETCTBME NPOAYKLIMM COBCTBEHHOIO NPOM3BOACTBA
TpeboBaHNAM HaAEXHOCTW 1 6€30NacHOCTH, NpY yCNoBux cobniofeHns notpebutenem
npaBu UCMOJIb30BAHUS, TPAHCMOPTUPOBKU, XPAHEHMS!, MOHTaXa W 3KChyaTauumn.

6.1. NapanTua Ha npoaykuuio ¢ norotunom «KOHTYP» coctasnaet 10 net
1 pacnpocTpaHsaeTcs Ha:

e Tpy6bl 1 puTHHIM PP-R;

o Tpy6bl PE-RT «Tennbiin non»;

o Tpy6bl U UTUHMM [J151 BHYTPEHHEN N HAPY>KHOW KaHannsauuu;
o Tpy6bl robpnpoOBaHHbIE;

o Tpy6bl U pUTUHIM cucTeMbl G-RAY.

6.2. MapaHTusa Ha npoaykuuio 6e3 norotuna «KOHTYP», a Takxe KpaHbl
«Ctanpapt KOHTYP» cocTtasngset 3 ropa.

6.3. MapaHTua Ha MHCTPYMEHT cocTaensaeT 1 roa n pacnpocTpaHaeTcs Ha:
o KomnnekTbl cBapoyHble PROFF;

o HOXHMLBI A8 pe3ku Tpyo;

o ONpecCcoBOYHbIN MHCTPYMEHT ans cuctembl G-RAY.

6.4. lapaHTUsa HA UHCTPYMEHT:
KomnnekTbl cBapoyHble STANDART cocTtaBnsieT 6 mecsiues.
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6.5. MApaHTUIAHBIV CPOK NCYNCNSETCS C MOMEHTA peann3aumm NpoayKumMm KOHeYHOMY
notTpebuTenio UM co AHs BBOAA B IKCMyaTaLmio, NOATBEPXAEHHOMO OKYMEHTAasNbHO, Npu
cob6noaeHN crneayoLwmx yCnoBUii:

® OCYLLECTB/IEHMM MOHTaxa U3nennin cneumann3npoBaHHON OpraHm3aumnen, nMetoLen
[OOKYMEHTbI, NOATBEPXAAoLWMe NpaBo BeAeHWS LAHHOWN AeATEeNIbHOCTY;

® OCYLLECTBJIEHNM MOHTaXxa B COOTBETCTBUN C TpebOBaHMSAMN HOPMATUBHO-TEXHUYECKOM
OOKYMeHTaumu;

® 1ICMOMb30BaHUM CNeuuanbHO NOArOTOBIEHHOW BOAbI B CUCTEMAaX ropsiyero
BOLOCHabxeHusi, cornacHo n. 4.8 CO 153-34.20.501-2003 “lNpaBuna TeXHN4ecKom
3KCnIyaTaumm aNeKTPUYECKMX CTaHumii n ceten PO”;

® NPOBEAEHUN UCTIbITAHUI TPYBONPOBOAHON CUCTEMbI HA MPOYHOCTb M FEPMETUYHOCTb
rmapasvyeCckKUM Unu MHEBMATUYECKUM CMOCOB0M 1 MNOATBEPXKAEHNN PE3YNbTaTOB
MCMbITaHNI AKTOM, Nepes, coavyei B aKCMlyaTaLmio BHOBb COOPY>XEHHOW CUCTEMbI U NOce
PEKOHCTPYKLMN (KanuTanbHOro peMOHTa) OENCTBYIOLLEN CUCTEMBI;

e COOTBETCTBUM NMapamMeTpoB aKCMyaTauum 3Ha4eHNsIM, yKa3aHHbIM B HOPMaTUBHOM
OOKYMEHTaLMM 1 AOKYMEHTaLMN 3aBOAa NPOM3BOAUTENS (NacnopTta, pykoBOACTBA MO
3KCMyaTaumm Ha NPOAYKLUMIO).

lapaHTVA pacnpocTpaHseTcs Ha Bce AedekTbl, BO3HUKLLME MO BUHE 3aBOAA-U3rOTOBUTENS.

FapaHTVA He pacnpocTpaHaeTcs Ha AedeKTbl, BO3HMKLUME B ClyYae:
® HapyLLUEHWS YCNOBWIA XPaHEHWS, TPAHCMOPTUPOBKU, MOrPYy304HO-Pa3rPy304HbIX paboT;

® HapyLleHnsi TPe6oBaHN HOPMATVBHO-TEXHNYECKOM AOKYMEHTALIMN K MOHTaXY U
3aKcnnyaTaumu n3penvn;

e HapyLleHnsa TpeboBaHuii No obpatleHuio ¢ Tpybamum PP-R GF PP-R (MpunoxeHne A k
[apaHTUIHOMY NCbMY);

® HapyLieHns Tpe6oBaHMI MO MOHTaXy KOMBUHMPOBaHHbLIX pUTHHIroB (Mpunoxenne b k
lapaHTUIiHOMY NUCbMY);

o (hOpC-MaxXOpHbIX 06CTOATENLCTB.

MpeTeH3nmn K ka4ecTBy NPOAYKLMN MOTYT BblTb NPEabABIEHbI B TEYEHME rapaHTUINHOMO CPOKa
1 Npuv CO6MI0AEHNM YCNOBUIA NPEfOCTaBNEHNS rapaHTUm.
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NMPUNOXXEHUE 1
METOAUKA PACYETA HAMPSIKEHUS B CTEHKE TPYBbl Oo

1. PacyeT MakCcMMarsbHOro A0MyCTMMOrO HaNpPsXXeHWA B CTeHKe Tpy6bl O, Npou3BoamTCs ¢

nomoulpio npasuna MarHepa B nocnenosa-TenbHOCTH, nanoxeHHon B FTOCT 32415-2013:
TYD = Sa/t,

rae a, — NPOACIKNTENbHOCTb BO3AENCTBYS i-01 TemnepaTypbl B NPOLEHTax B TeYEHMe roaa,;

t, — BpeMs HenpepLIBHOTO AENCTBYA TeMMepaTyphbl i, KOTopoe TpyGa MOXET BblaepxaTh 6e3
pa3pyLIeHNs, BbIPAXEHHOE B Yacax Uiv rofaax.

2. Cpok cnyx6bl Tpybbl BblYMCAETCS N0 hopMyne:

t =100/TYD
3. Onpenensem O, nyTem NocieAoBaTeNbHOM annpoKcMmaLumu.
3.1. 3apaeM pacyeTHOe HanpsbKeHve B CTeHke Tpy6bl O, = N.

3.2. ina pabouyen (T,.6) MaKcumaneHon (T ) v aBapuiiHoii (T ) TeMnepaTyp BelYUCTsEM

3HaYEHUs HanpsXeHUI ¢ y4eToM KoaddurLmeHTa 3anaca NPOYHOCTN COOTBETCTBEHHO:
0,=Cl.0,,0,=C2-0, 0,=C3- 0

3.3. MNonb3ysicb rparkoM Unu ypaBHEHUSIMU, NPUBEAEHHBIMU HA PUCYHKE 1, onpepensem
BpemeHa t,, t, nt;, KoTopble Tpy6a MOXET BbIAEPXaTb MPY 3aAaHHbIX KOMOMHALMAX
Hanps>XXeHUsi B CTEHKE 1 TeMnepaTypbl B OTAENbHOCTH.

3.4. ,U,OJ'IFI noBpexaneHud, npnxoadawanca Ha rog npun HenpepbiBHOM BOS,D,eI?ICTBI/IVI

i-oV TemMnepaTypbl COOTBETCTBEHHO paBHa 1/t , a npu orpaHM4eHHOM BpeMeHu
BO3peNCTBuA — a,/ t.

3.5. Mo dopmynam pacyeta TYD nt,_onpenensem cpok cnyx6bl Tpy6bil.

4. B cnyyae CywecTBeHHOro OTKIIOHEHNS 3HAYEeHMA t, OT pacyeTHoro cpoka akcrnyaraumm
pr6b| 3Ha4YeHue OO N3MEHAETCH, U pacyeTbl No HaCTOFlUJ,eI7I MeToguKe NOBTOPAITCA
MEeTOA0M nocnenoBaTesibHbIX anI6JWI)KeHV|I7I.
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MPUNOXXEHUE 2

XnmMmuuyeckas CTOMKOCTb TPY6 1 coeAuHUTESNbHbIX AeTanen
n3 cononumepa nponuneHa PP-R (Hayano Tabnuupbl)

XuMunyeckas CTOMKOCTb
ArpeccusHas cpepa KoHueHTp. 20° 60° 100°

AueTtanbgermg TR YC — —
AueTtanbdeHoH TR C C —
AHrenpva ykcyc, K-Tbl TR o — =
Ykeyc. k-Ta pasbas. TR C YC HC
Ykeyc. k-Ta pasbas. 40% C C =
AueToH TR C = =
KncnoTHbIn auetaHrnapua, 40% o C —
AKPUNOHUTPUN TR o YC —
AnvnuHoBas K-Ta TR C C —
Bosayx TR © © C
Cynbdar Alaune GL o c —
Me-Me lll

AnnunoBbI cnvpT pas6as. 96% © C —
KBacupl TR © C —
Xnopupa, anioMmHms GL o C —
Cynbdart anomMmHns GL o C —
AmbepHas K-Ta GL (o C —
JByamunHoaTaHon TR © — —
AmMMumak, ras TR © C —
AMMUMaK XnaK. TR o C —
AHvnnH TR © — —
AmMMuak, Boga GL © C —
AueTaT aMMOHUS GL © C —
Kap6oHat aMMoHust GL o C —
Xnopua aMmMoHus GL C —
dnopwva ammoHus L C C —
Hutpat ammonus GL o C C
®ocdar aMMoHUst GL o C Cc
Cynbcat aMMoHUs GL o C C
AueTat amuna TR yC @ —
AmMunoBbI cnupT TR © = C
AHUNVH TR YC C —
Tnapoxnopua aHunmMHa GL o yC —
AHOH TR yC C —
AHOH (UmKnorekca-aHoH) TR yc YC HC
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MPUJIOXKEHUE 2

Xumuyeckas CTONKOCTb TPY6 U cOeAMHUTENbHBIX AeTanein
13 conosumepa nponuneHa PP-R (npopomkeHue Tabnuubi)

XnmMmuyeckas CTOMKOCTb
ArpeccuBHas cpepa KoHueHTp. 20° 60° 100°

AHTUDPU3 H C HC C
Tpuxnopug aHTUMOHWMSA 90% C © —
fA6noyHas k-Ta L C C =
fl6nouyHas k-Ta GL C C =
A6n04HOE BUHO (OPTO) H C S —
Llapckas Boaka H C C C
MbiwbskoBas K-Ta 40% C © =
MbiwbskoBas K-Ta 80% C C YC
Mppokena 6apus GL C C C
Conu 6apusi GL C © C
AKKYMYNATOpHas K-Ta H C © —
(anexkTponuT) C © C
Mueo H

Anbperng GL C C —
Cmecb 6eH3MH-6eH30n 8090/2009 yC HC HC
Benson TR YC HC HC
Xnopwup 6eH3unna TR YC — -
Bypa L C C -
BopHas k-Ta GL C © ©
Bpom TR HC HC HC
MNapbl 6poma Bce YC HC HC
ByTtaaveH, ras TR YC HC HC
BytaH (2) ovon (1, 4) TR C C =
Byragvon TR C C —
BytanTpuon (1,2,4) TR C © -
ByTtuH (2) ovon (1,4) TR C - —
Auertat 6yTuna TR yC HC HC
Bytunosbiii cnvpt TR C yC YC
ByTtunosbin dexon GL C — —
ByTunosbi heHon TR HC — —
ByTuneHoBbI rnKonb 10% C YC =
ByTuneHoBbI rMkonb TR C — =
BytuneH xnak. TR YC — —
Kap6oHar kanbuyms GL C C C
Xnopwg, kanbums GL C (S C
Tnppoxnopwua, kanbums GL C © C
fmnoxnopua kanbuus L C — —
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NPUNOXXEHUE 2

XumMmuyeckasi CTOMKOCTb TPY6 U COeAVHUTENbHbIX AeTanen
13 cononumepa nponuieHa PP-R (npoaomkeHne Tabnuubl)

XumMunyeckasi CTOMKOCTb
ArpeccuBHas cpepa KoHueHTp. 20° 60° 100°
Hutpart kanbuus GL C C —
Kap6onuH H C — —
Jvokenp yrnepoaa, ras Bce C C —
Juokenp yrnepoaa, Xuak. Bce C C =
Kap6oHnmoHokema, Bce o o —
Kap6oHcynbdua, TR HC HC HC
Kayctukosas copa 60% C © ©
Xnopan TR o o —
XnopamuH L o —
XnopataHon TR © € -
XnopHosaras K-Ta 1% @ yC HC
XnopHosaras k-Ta 10% o yc HC
XnopHosaras k-Ta 20% o HC HC
Xnop 0.5% yC - —
Xnop 1% HC HC HC
Xnop GL yC HC HC
Xnop, ras TR HC HC HC
Xnop, Boga TR HC HC HC
XnopykcycHas K-Ta L © C —
Xnop6eHson TR yC — —
Xnopodopm TR yC HC HC
XnopcynbdoHoBas K-Ta TR HC HC HC
XpomoBas K-Ta 40% yC yC HC
XpomoBasi k-Ta/cepHas K-Ta/Bofa 15/35/50% HC HC HC
XpOTOHOBBIN anbaerua, TR © — -
JIMOHHas K-Ta VL C C o
JInMOHHas k-Ta VL © C C
lopopackon ras H © — —
KOKOCOBBIN XUPHbIN CANpPT TR C yC —
Kokocosoe macno TR C — —
KoHbsK H © © —
Xnopwg mepm (I1) GL © © —
Linanmp mepm (1) GL o o —
Hutpat meaum (I1) 30% o © ©
Cynbdat meomn GL C © =
Kykypy3Hoe macno TR C yC =
Xnonkosoe macno TR o o —
35
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KHTYP

MNPUJTIOXKEHUE 2

XnmMunyeckas CTOMKOCTb TPYO 1 coeanHUTENbHbIX AeTanen
n3 conosimmepa nponuneHa PP-R (npopomkeHune Tabnuubl)

XnmMmuyeckasi CTOMKOCTb

ArpeccuBHas cpepa KoHueHTp. 20° 60° 100°
Kpeson 90% C c —
Kpeson >90% Cc = =
LinknorekcaH TR C — —
LinknorekcaHon TR C YC —
LinknorekcaHoH TR YC HC HC
JekcTpuH L C C —
Miokosa 20% C C C
1,2 pnaMmnHaTaH TR C © —
JnxnopykcycHas K-Ta TR YC = —
JnxnopykcycHas K-Ta 50% C C —
JAnxnop6eHsuH TR yC — —
JAunxnopatuneH (1,1-1,2) TR YC — —
Jln3enbHas cMaska H C YC —
JAnaTnnosbIi aMuH TR C = =
JnaTtnnosbin achnp TR C yC -
Aunrnukonuesas K-Ta GL C © —
Juvrexkcun cdaTanara TR C YC —
Jn-uco oktundaranara TR C YC —
Jn-unco npununacdup TR yC HC —
JAunmetncdopmamng, TR C © —
JMMeTnNoBbI aMUH 100% C = =
Jn-H 6yTrnonebiit acpup TR yC — =
JIMHOHWUNOBbIN haTanaT TR C YC —
JlmokTunossbi haTanart TR C YC —
JvokcaH TR YC YC —
MuTbeBas Boaa TR C Cc C
StaHon L C C —
3TaHon+2% Tonyona 96% C — =
STunauetaTt TR C YC HC
STUnosbIv cNNpT TR C C C
3TnnoBbIn 6eH30n TR yC HC HC
STNNOBbIN XNOpUA, TR HC HC HC
STUNEHOBLIV AnaMUH TR C C —
STUNEHOBBIN MMNKONb TR C C C
Okcunp, aTuneHa TR HC - -
Kucnota xxupHoro psipa 20% C — =
JXKunpHble k-Tbl > C4 TR C YC =
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K-HTYP

NPUNOXXEHUE 2

XuMuyeckas CTOMKOCTb TPY6 1 coeAUHUTENbHbIX AeTanein
n3 conosmmepa nponuneHa PP-R (npopomkeHune Tabnuubi)

XuMunyeckas CTOMKOCTb
ArpeccusHas cpepa KoHueHTp. 20° 60° 100°

BpoxeHune conopa H C C —
Conv yno6peHunia GL C C -
MneHo4Hasi BaHHa H C o —
MdTop TR HC _ _
KpemHedTOprncTO-BOA0POAHAA K-TA 32% C

Mopmanbaerng, 40% C —
MypaBbuHas K-Ta 10% C © YC
MypaBbuHas K-Ta 85% C yC HC
®pykTo3a 6 C o o
DpyKTOBbLIE COKM H o o o
Mypcdunosbin cnnpT TR @ yC —
JKenatuH L © © C
miokosa 20% o o o
MyuepuH TR C C C
mukonvesas k-Ta 30% © yc —
TonneHbI XMBOTHbIN XMP H yC — —
HCI/HNO3 75%/25% HC HC HC
lentaH TR © yC HC
lekcaH TR @ yC —
lekcanTpuon (1,2,6) TR © C —
vpopasvHrugpart TR © — —
dTopoBOfOpOAHas K-Ta 40% © yC HC
ConsHas k-Ta 20% @ C —
ConsHas k-Ta 20-36% © yC yC
dTOpUCTOBOAOPOAHASA K-Ta 40% o o —
dTOpUCTOBOAOPOAHASA K-Ta 70% C YC —
Bonopon TR © C -
XnopwcTbiii BOBOPOS, TR © C —
Mpokcnp Bogopona 30% © ycC —
LinaHnctoBogopoaHas k-ta TR © C —
CepHOKUCNOTHBIN rMAPOKCUNAMMOHWIA 12% C C —
JlopnHoBbIN pacTBOp H © YC —
M3o0kTaH TR © yC HC
W3onponun TR C o o
KepocuH H C yC HC
a-OKCUMPOMMOHOBas K-Ta 90% C © =
NaHonuH H C yC —
AueTaT cBMHUA GL o o HC
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KHTYP

MNPUJTIOXKEHUE 2

XvMunuyeckas CToMKoCTb TPY6 M coeANHUTENBHBIX AeTanen
13 cononumepa nponuneHa PP-R (okoH4YaHue Tabnuuibl)

XnMuyeckas CTOMKOCTb
ArpeccuBHas cpega KoHueHTp. 20° 60° 100°

JlbHsiHOE Macno H Cc C C
CmasoyHble Macna TR C yC HC
Xnopwg, marHms GL C C ©
mppokcukapboHaT MarHus GL C C HC
Conu marHus GL C C —
Cynbdat marHus GL C © ©
MeHTon TR C © =
MeTaHon TR C © —
MetaHon 5% C C yC
MeTtunauetar TR C © -
MeTtunamunx 32% C = —
MeTtun6pomup, TR HC HC HC
MeTtunxnopug, TR HC HC HC
MeTnnatnnkeToH TR C yC =
PTtyTb TRC C © =
Conu pTyT™! GL C © C
Monoko H C C C
MuHepanbHas Boga H C C C
Menacca H C © =
MoTopHoe macno TR C yC =
MpupoaHbI rasz/conu HuKens TR/GL c/C HC —
A30THas K-Ta 10% C yC HC
A30THas K-Ta 10-50% YC HC HC
A30THas K-Ta >50% HC HC HC
2-HuUTponyon TR C YC —
A30TUCTbIE rasbl Bee C C —
Oneym (H,SO, + SO,) TR HC HC HC
OnvBkoBoe Macno TR C C YC
LLlaBenbHas k-Ta GL C C HC
Kucnopop, TR C — =
O30H 0,05 ppm C yC —
nga$vmoab|e 3MyNbCUN H e C —

paguHoOBOE Macno TR C C HC
MepxnopHas k-Ta 20% C C -

YcnoBHble 0603HaueHus: C- ctoek; YC - ycnosHo ctoek; HC - He cToek; — - He[oCTaTOYHO

nHdbopmaumu; VL - KoHueHTpaums meHee 10%; L - koHueHTpaums 6onee 10%; GL - nonHas

pactBopumMocTb npu 20°C; H - koMmepyeckas oueHka; TR - TexHu4ecku yncras
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KHTYP

NMPUNTOXXKEHME 3
PACHET rMAPABJINYECKUX NOTEPb

Tabnuupbl noTepb fasneHus ona T1pyé KOHTYP npu temnepatype Bogbl 20°C n 70°C
pa3MeLLeHbl Ha caTe KOMMaHun B pasaene «TexHnyeckas nogaepxka». lotepu nasneHus
B TPybONpOBOAE PaCcCUMTLIBAIOTCA MO CneaytoLlen dopmyne:

AP=A*L*p*w?%2d, Ma,

roe L — anvHa tpy6onposoaa, M;

d — BHYTpeHHWIA AnameTp TpybonpoBoaa, M;

A — KO3 PULMEHT rMAPABANYECKOrO TPEHUS;

P — MNOTHOCTb BOAbI KI/M;

(® — CKOPOCTb TEYEHUs BOAbI, M/C.

KoadduumeHT ruapaBnnmyeckoro TpeHms onpepenseTcs no popmyne:

A=0,3164/VRe,

roe Re — kputepuin PenHonbaca;
JanHana ¢poppmyna cnpaesegnunea ans nuanasoxHa 3000 < Re < 100000.
Kputepuin PennHonbaca onpepensetcs no popmyne:

Re= w *d/v,
roe d — BHYTpeHHWI anameTp Tpybonposoaa, M;
(® — CKOPOCTb TEYEHUs BOAbI, M/C;

V — KMHeMaTuyeckas BA3KOCTb BOAbI, M?/C.
CKOpOCTb TeYeHUs BOAbI onpeaenseTcs no dopmyrne:

w =4*Q /(r *d?),m/c

roe Q — 06beMHbIV pacxop, BoAbl, M3/C;
d — BHYTpeHHUIn AnameTp TpybonpoBoaa, M.
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KHTYP

NMPUNOXXEHUE 3
PACYHET rMAPABJIMMECKUX NMOTEPb

Mpumep: PaccunTtatb notepu pgasneHus B Tpy6onposone PPR 50*8,3 pnnHon 50 meTpoB
npu CreayoLwmii ycnoBumsax: 06beMHbI pacxof Boabl 1 nuTtp/c; TemnepaTtypa Bogpl 20°C.

PeweHue: MNpu 20°C knHemaTnyeckas BA3koCTb BogAbl v =1,004*10-6 m2/c, nnoTHOCTb
BoAbl p = 998,23 kr/m>.

Onpepnenvm BHYTpeHHUIA guameTp Tpybonposoga: d = (50-2 *8,3)/1000 = 0,0334 m.
Onpenenvm CKOpOCTb Te4YeHus Boabl: W = 4*1/(3,14*1000*%(0,03342)) =1,14 m/c.
Onpepenum kputepuii PenHonbaca: Re = 1,14*0,0334*1000000/1,004 = 37924.
Onpepenvm koaddULMEHT rmapasnnyeckoro TpeHus: A = 0,3164 / *V(37924 )=0,02266

Onpepenum notepu gasnenus: AP = 0,02266*50*998,23*1,142/(2*0,0334) = 22004 Na
nnn AP =2243,7 mm.

CornacHo CHwul1 2.04.01-85 n. 7.7 * noTepu Hanopa Ha y4yacTtkax TpybonpoBofoB CUCTEM
XOJIOQHOro BoAoCcHabxeHus H, M, cnenyeT onpenensitb no opmyne:

H=il(1+ki),

3HaveHus ki cnegyeT npuUHUMAaTh:

0,3 — B CceTAX X03ANCTBEHHO-MUTbLEBLIX BOAOMPOBOAOB XWJIbIX 1 OOLLECTBEHHbIX 30aHWI;
0,2 - B cTesix 06beNNHEHHbIX XO3ANCTBEHHO-NPOTNBOMNOXaPHbIX BOAONPOBOAOB XMUbIX U
06LLECTBEHHBIX 3[aHWNI, @ TakXe B CeTAX NPOU3BOACTBEHHbLIX BOAONPOBOLOB;

0,15 — B ceTax 06beAVHEHHbIX MPON3BOACTBEHHBIX MPOTMBOMNOXAPHbLIX BOLOMPOBOLOB;
0,1 - B ceTax NpPOT1BOMNOXapHbIX BOAONPOBOLOB.
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KHTYP

Tpy6bl 1 coeguHuTensHble aetanu MK KOHTYP n3 nonvnponunena «Panpom cononnmep»

( PP-R) npuMeHstoTCA B CUCTEMAX XOIOAHOIO Y ropsivero BOAOCHABXEHMSA B XUJIbIX,
aAMUHNCTPATMBHbIX M MPOMBbILLIIEHHBIX 30aHNAX, B CUCTEMAaX OTOMNIEHNS, BOAOMNOArOTOBKM,
NMHEBMOMPOBOAAX UTEXHOJIOTMYECKMX TPYBONpOBOAAX.

Cuctembl TpybonpoBOAOB U3 NOANNPONUIEHa NPUFrOAHbI 151 BCEX U3BECTHbIX BUAOB
NpoKNaaKun: OTKPbITas NPOKaaKa, NOA WTYKaTypKOK, B LWIaxTax 1 kaHanax, 6eskaHanbHas
npoknagka B rpyHTe u gpyrue. CoeguHeHne UTUHIOB 1 NPOJIMNPONUIIEHOBbLIX TPY6 Mpo-
M3BOAUTCS C MOMOLLbBIO CreLmanbHOro 060pyaoBaHns METOLOM TEPMUYECKON CBApKU

B pacTpy6; coeguHeHve NnacT-MacCcoBbIX AeTanen ¢ MeTanimyeckuMm npons3BoguTCs ¢
NMOMOLLBI0 KOMBUHMPOBAaHHbIX 1 hnaHLEBbIX AeTanen. Hanmyme npocTbix, KOMOGMHUPOBaH-
HbIX GUTUHIOB, 3aNOPHOM apMaTypbl U Kpenexa No3BoJSIieT coyeTaTb NONNNPONUIEHOBbIE
Tpy6bl C ApYruMu cucTeMaMm 1 cobnpatb CXembl 060N CNOXHOCTU U Ha3HAYeHUs.

Tpy6bl HANOPHbIE N3TEPMOMNNACTOB M COeANHUTESIbHbIE AETANN K HUM AJi CUCTEM OTomsie-
HUs 1 BogocHabxeHusa PP-R npounsBoaatcs B cootBeTcTBMM ¢ FOCT 32415-2013.

MpeumywectBa Tpy6 u putuHros PP-R

° Manbiii BeC

® BbiCOKME CaHUTAPHO-MMrMeHnYeckmne CBOMCTBA: He NOABEPXKEHbI KOPPO3UN, HE
o6pa3yeTcsi N3BECTKOBbIN 0CaA0K M pXXaBuMHa

¢ [NlagKas, He U3MeHsieMasi BO BDEMEHM, NMOBEPXHOCTb TPYObl

® MeHbLUMIA(NO CpaBHEHMIO C APYrMMKU Tpy6amm) ypoBEHb LyMa NoToKa XUAKOCTU
® Bbicokas xmmMuyeckasi CTOMKOCTb

© BbICTPbI U NErkUin MOHTax

* HapexHoe cBapHOe coefiHeHne

JAononHuTtenbHble npeumywiecTBaTpyo PP-R GF

® Hn3knM KO3 ULMEHT IMHENHOrO TEMNI0BOrO PaclUMPEeHNsi MO3BOJISIET YMEHbLLUTb
KONMYeCTBO KOMMEHCATOPOB B CUCTEME

® BbiCOKMIA MOAYb YNPYroCcT! yMeHbLLIAEeT NpoBucaHme Tpyobl

e HeTpebyeT 3a4MCTKMN NPU MOHTaXe

JAononHuTtenbHble npeumywecTsaTtpy6 PP-R Al PP-R

° HanmeHblunii KOIPPUUMEHT NMMHENHOIO TEMNJIOBOMO PacCLUMPeHNs
® 3awmTa OT MPOHUKHOBEHUS KMCNOPOJa 3a CHET C/IOst allOMUHUS
® Hannyuwme skcniyataumoHHbIe XapakTepucTUKn
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Tpy6a PP-R | PN10 | 4 m

Tonwwmxa
AvnameTtp cTeHKu, Ynakoska m

MM MM /wi,
20 19 200/50
25 2,3 140/35
/ 32 2,9 100/25
_ 40 37 6015
o 50 46  40/10
63 58 20/5
75 6,8 16/4
90 8,2 12/3
110 10 8/2

Tpy6a
PP-R | PN20 | 2m

AnameTp T:e":::a Ynakoeka
MM '

MM M /wT.
20 3,4 80/40
25 4,2 50/25
32 54 30/15
40 6,7 20/10

Tpy6a apMupoBaHHasi CTEK/TIOBOJIOKHOM
PP-R GF PP-R | PN20 | SDR7,4 | 2m

TonwuHa

Ao Clom, Voasoora
20 2,8 80/40
25 3,5 50/25
32 4,4 30/15

KOHTYp.pd

KHTYP

Tpy6a PP-R | PN20 |4 m

Tonuwwka Ynakoeka

ﬂ.m;n:‘e'rp CT;'::I(M' M /wrT.
20 3,4 160/40
25 4,2 100/25
32 54 60/15
40 6,7 40/10
50 8,3 24/8
63 10,5 16/4
75 12,5 12/3
90 15 8/2
110 18,3 4/1

Tpy6a apmMupoBaHHasi CTEK/IOBOJIOKHOM
PP-R GF PP-R | PN20 [SDR 7,4 | 4 m

TonwuHa
Ao ? cremn,  YIMOR@

20 2,8 160/40
25 3,5 100/25
32 4,4 60/15
40 55 40/10
50 6,9 24/8
63 8,6 16/4
75 10,3 12/3
90 12,3 8/2
110 151 4/1

Tpy6a apMupoBaHHasi CTEK/IOBOJIOKHOM
PP-R GF PP-R | PN25 | SDR6G | 4m

TonwwmHa
ﬂu;r:lneip CTE':\:"' Vna;(l(lxﬁl.(a M
20 3,4 160/40
25 4,2 100/25
32 54 60/15
40 6,7 40/10
50 8,3 24/8
63 10,5 16/4
75 12,5 12/3
90 15 8/2
110 18,3 4/1
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KHTYP

Tpy6a apMupoBaHHasi CTEK/IOBOJIOKHOM
PP-R GF PP-R | PN25 | SDR6 | 2m

TonwuHa
AvameTp YnakoBka
MM CT;':V'I("’ M /T,
20 3,4 80/40
25 4,2 50/25
32 54 30/15
40 6,7 40
Tpy6a apMmupoBaHHas aNioOMUHUEM
PP-RALPP-R | PN25|2m
TonwuHa
OunamerT| ‘YnakoBka
MM P c“:"::"' M /T,
20 3,0 80/40
25 3,25 50/25

Tpy6a apmupoBaHHas aNioMUHUEM
CTAHAAPT PP-RALPP-R | PN25 | 2m

Tonuwwna Ynakoeka

Avametp
MM CTeHKH,

MM M /wT.
20 3,0 80/40
25 3,25 50/25

44

Tpy6a apMmupoBaHHas anioMUHUEM

PP-RALPP-R | PN25 | 4m

Avametp 'I;:o;u’.'\::a Ynakoeka
MM '

A M /WT.
20 3,0 160/40
25 SRE 100/25
594 4,0 60/15
40 5,0 40/10
50 6,5 24/8
63 10,5 16/4

Tpy6a apMmupoBaHHas aNloMUHUEM
CTAHAAPT PP-RALPP-R | PN25 |4 m

TonwuHa

A ? cren,  YImOR@
20 3,0 160/40
25 3,25  100/25
32 4,0 60/15
40 5,0 40/10
50 6,5 24/8
63 10,5 16/4
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MydTa nepexoaHasn

Tunopasmep YnakoBka, WT.

25/20 20/320
32/20 20/260
32/25 20/200
40/20 30/120
40/25 30/120
- 40/32 18/72
50/20 10/70
50/25 20/60
50/32 20/60
50/40 15/45
63/20 6/36
63/25 6/36
63/32 6/36
63/40 6/36
63/50 6/18

MydTa nepexoaHasa BH

Tunopasmep Ynakoeka, WiT.

25/20 20/300
32/20 20/200
32/25 20/200
75/50 1
— 75/63 12/48
90/63 18/36
90/75 9/27
110/63 6/24
110/75 6/24
110/90 4/16

®dnaHuesoe coeauHeHne my¢drosoe

Tunopasmep YnakoBska, WT.

50 1/20

63 1/20

i 75 1/14

Sy 90 1/12

O 110 1/6

KOHTYp.pd
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MydTa coeanHuTenbHas

Tunopasmep Ynakoeka, WT.

20 20/500
25 30/300
32 20/180
40 15/105
— 50 10/70
63 7/42
75 1/25
90 1/15
110 1/8

BypT TpyGHbIN

Tunopasmep Ynakoeka, WwiT.

20 20/500

YronbHuk 90°

Tunopasmep YnakoBka, WIT.

20 20/1120
. 25 20/700
k \ 32 15/420
40 12/216
v 50 8/128
63 2/70
75 1/12
90 1/6
110 1/3

YronbHuk BH 90°

Tunopasmep Ynakoeka, WT.

20 20/240
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KHTYP

YronbHuk 45°

Tunopasmep YnakoBska, WIT.

20 20/1440
25 30/750
32 20/500
40 15/75
50 8/48
63 1/24
75 1/18
90 1/12
110 1/6

TpoMHUK NepexoaHoMn

Tunopasmep YnakoBeka, WiT.

25/20/20 20120
25/20/25  20/600
32/20/20 20/80
32/20/25 20/60

= 32/20/32  20/300
32/25/20 20/60
32/25/32  12/288
40/20/40 12/72
40/25/40 12/72
40/32/40 8/56
50/20/50 8/48
50/25/50 6/30
50/32/50 6/42
50/40/50 6/36
63/20/63 1/24
63/25/63 1/24
63/32/63 1/24
63/40/63 1/20
63/50/63 1/18
75/32/75 1/12
75/40/75 1/12
75/50/75 1/12
75/63/75 1/12
90/40/90 1/6
90/50/90 1/6
90/63/90 1/6
90/75/90 1/8

110/50/110 1/3
110/63/110 1/4
110/90/110 1/3

46

YronbHuk BH 45°

Tunopasmep YnakoBka, LIT.

20 20/480

TPOMHUK COeAVNHUTENbHbIN

Tunopasmep Ynakoska, LUT.

20 30/750
25 20/500
32 10/250
20 9/45
/ 50 6/24
63 1/14
75 1/6
) 1/6
110 1/3

3arnywka
Tunopasmep Ynakoeka, WiT.
20 20/600
25 20/360
32 20/200
40 15/120
50 15/75
- 63 10/30

75 1/36
90 1/28
110 1/18

KpectoBuHa

Tunopasmep Ynakoeka, wWiT.

20 15/150
25 15/75
32 8/40
40 6/24
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Mpo6ka pe3bboBas Onopa

Tunopasmep Ynakoeka, WwT.

172 170/2040

0O6BoA, TPYOHDbINA

K-HTYP

Tunopasmep YnakoBka, WT.

16 20/1000
20 20/700
25 20/600
32 20/480
40 20/300
50 1/500

KomneHcaTtop
Tunopasmep YnakoBka, WIT. Tunopasmep YnakoBka, WiT.
20 1/10 20 1/1
25 1/8
32 1/5
40 1/1
Ckoba MydTa KOMGMHMpOBaHHasa BP
Tunopa3smep YnakoBka, LUT. Tunopasmep YnakoBka, WT.
20 20/160 20x1/2" 20/300
25 1296 20x3/4" 20/200
5 . 25x1/2" 20/300
S 3 6/60 25x3/4" 10/180
- 4 25x1" 10/120
32x1/2" 20/100
32x3/4" 10/100
32x1" 6/72
MydTa komM6uHUpoBaHHas HP
Tunopasmep YnakoBka, WT.
20x1/2" 20/240
20%3/4" 10/160
25x1/2" 20/280
25x3/4" 10/160
25x1" 10/90
32x1/2" 20/80
32x3/4" 10/90
32x1” 10/50
47
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KHTYP

MydTa Kom6uHuposaHHas HP nog kniou AmepukaHka mydToBasa ycuneHHasa BP
Tunopasmep Ynakoeka, WwT. Tunopasmep Ynakoseka, WT.
321" 6/54 20x1/2" 10/150
40x11/4" 5/30 25x3/4" 10/100
50x11/2" 4/20 25x1" 10/120
63x2" 1/16 32x1" 10/60
40x11/4" 5/40
40x11/2" 5/30
50x11/2" 4/20
63x2" 2/14
MydTa kKom6uHupoBaHHas BP noa knioy
Tunopasmep Ynakoeka, wWT.
32x1" 6/54 AmepukaHka mydrosas HP
40x11/4” 5/30
50x11/2" 4/20 Tunopasmep Ynakoeka, LWiT.
63x2" 1/16 20x1/2" 1/1
20x3/4" 1/1
20x1" 10/120
25x1/2" 10/100
25x3/4" 1/1
25x1" 1/1
MydTa c HaKuAHOM raiikon B2R5/47 10/60
M NaTyHHO BTYNKOWA 324" 10/60
32x11/4" 10/50
Tunopasmep YnakoBka, wT. 40x11/4" 5/30
20x1/2" 20/180 50x11/2" 4/20
25x3/4" 10/150 63x2" 2/12

32x1" 10/80

AmepukaHka mydTosas BP

Tunopasmep YnakoBka, WT.

20x1/2" 11
20x3/4" 11
AmepukaHka mydToBas ycuneHHasa HP 20x1" 10/130
25x1/2" 1/1
Tunopasmep Ynakoeka, WT. ’ 25x3/4" 1/1
20x1/2" 10/150 25x1" 10/120
25x3/4" 10/100 32x3/4" 10/60
25x1" 10/100 32x1" 10/60
32x1" 10/60 32x11/4" 10/50
40x11/4" 5/30 40x11/4" 5/40
40x11/2" 5/20 50x11/2" 4/20
50x11/2" 4/20 63x2" 2/14

63x2" 2/12
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KHTYP

MydTa kom6uHuposaHHas HP c amepukaHkoi YrosibHUK KOMGUMHUPOBaHHbIA

Tunopasmep YnakoBka, WT.

20x1/2" 10/100

25x3/4” 1/80

YronbHUK KOMGUHUpoOBaHHbIi HP

Tunopa3smep YnakoBka, LUT.

20x1/2" 20/160
20x3/4" 10/120

25x1/2" 20/160

- 25x3/4" 10/120

o 32x1/2" 18/108
<’ 32x3/4" 10/60
32x1" 10/40

YronbHUK KOMGUHUpPOBaHHbIi BP

Tunopasmep YnakoBka, WIT.

20x1/2" 20/180
20x3/4" 10/160

i 25x1/2" 20/180
‘ 25x3/4" 10/120
: 32x1/2" 20/120
32x3/4" 10,70

32x1" 10/40

YronbHUK KOMGMHUPOBaHHbI
c kpenneHmnem HP

Tunopa3smep YnakoBka, LUT.

20x1/2" 10/140

25x1/2" 10/50

@_-

KOHTYp.pe

c kpenneHmem BP

Tunopasmep Ynakoeka, WiT.
20x1/2" 10/180
25x1/2” 10/70

YronbHUK KOMGVUHUPOBaHHbIN
ABOWHONI c KpenneHnem BP

Tunopasmep Ynakoeka, wWiT.

20x1/2" 4/48

.

YronibHUK C HAKUAHOMN rakom
W NaTyHHOW BTYJIKON

Tunopasmep Ynakoeka, WT.

20x1/2" 20/120

YronbHUK KOMGUHUpoOBaHHbI HP
C aMepUKaHKOM

Tunopasmep YnakoBka, wWiT.

20x1/2" 10/100
25%3/4" 10/50
nop 3akas
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TpoHNK KOMGUHUpOBaHHbI HP

Tunopasmep YnakoBka, WT.

@ 20x1/2"

20/160
20x3/4" 20/120
25x1/2" 10/120
25x3/4" 10/100
/ 32x1/2" 10/90
32x3/4" 10/40
32x1” 6/24

TpOoAHUK KOMGUHUPOBaHHbI BP

Tunopaamep YnakoBka, WiT.

—> 20x1/2" 20/160
20x3/4" 20/140
25x1/2" 20/120
25x3/4" 10/100

/ 32x1/2" 10/90
32x3/4" 10/40

32x1" 6/24

TPOMHUK KOMOGUHUPOBAHHbBIN
c kpennenuem HP

Tunopasmep YnakoBka, LIT.

% 20x1/2"

TPOHUK KOMGUHUPOBAHHDbIN
c kpennexnuem BP

10/100

Tunopasmep YnakoBka, WT.

20x1/2"

50

10/70

BeHTUNb
Tunopasmep YnakoBka, LUT.
= 20 6/90
a 25 4/60
32 4/40
40 4/28

S

BeHTUNb paauaTopHbii npamoit HP

Tunopasmep YnakoBeka, LT.
20x1/2" 10/80
25%3/4" 10/60

BeHTUNb pagnaTopHbii yrnosoi HP

Tunopasmep Ynakoeka, wT.

20x1/2" 10/80
25x3/4" 10/60
f —
-

KpaH wapoBbiii NosIHONPOXOAHOM

Tunopasmep YnakoBka, LUT.

20 6/90
25 6/60
32 4/48
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KpaH waposbii Ctanpapr

Tunopasmep YnakoBska, WT.

20 10/120
25 6/90
32 6/60

KpaH wapoBbin

Tunopasmep YnakoBeka, LWIT.

40 4/28
50 2/14
63 2/10

KHTYP

KpaH c pe3ab6oit BP

Tunopa3smep YnakoBska, WT.

20x1/2" 6/90

KpaH paamaTtopHbiii npamoit HP

Tunopasmep YnakoBka, WT.
20x1/2" 10/90
25x3/4”" 10/70

KpaH waposbiii nonHonpoxoaHoii (PPSU wap) KpaH paauatopHbiii yrnosoii HP

Tunopasmep Ynakoska, wt.

20 6/90

25 6/60

Kpah c pe3b6oit HP

Tunopasmep YnakoBska, wWT.

20x1/2" 6/90

KOHTYp.pd

Tunopasmep YnakoBska, WT.
20x1/2" 10/90
25x3/4" 10/60

&L

Kpan papuatopHbiit npsamoii HP (PPSU wap)

Tunopasmep YnakoBska, wWT.

25x3/4" 10/70
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KHTYP

KpaH paauaTtopHbiit yrnosoit HP (PPSU wap)

Tunopasmep YnakoBska, WT.

25x3/4" 10/60

Ey

KnanaH o6paTtHbIit

Tunopasmep Ynakoeka, wT.

20 20/460
25 10/230
32 10/140

Konnektop kom6uHupoBaHHbiii HP

Konuuecteo
BBLIXOA0B YnakoBka, wr.
F 63x1/2"*2 1/10
=
§_ :
52

KpaH wapoBsbiit HP muHun

Tunopasmep YnakoBka, WT.

20x1/2" 10/100

25x3/4" 10/80

"

®dunurp BH

Tunopasmep Ynakoska, WT.

20 12/120
25 6/78
32 4/40
~
>
Konnekrop 3TaXHbIA
Konuuecteo
BLIXOAO0B YnakoBka, wr.
63x20*2 1/10

\/
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K-HTYP

HanopHble Tpy60onpoBoAbl 3 MONMNPONUIEHA COEANHAIOTCS METOAOM NONNMDY3MOHHON CBApPKU:
Harpes getanen 40 BA3KOTEKYLLEro COCTOSHUA, COeAMHEHNE VX NOJ, JaBlIeHNeM 1 nocneayouiee
oxnaxpaeHue Ao o6pa3oBaHUsi HEPA3bEMHOIO COEAMHEHNS (CBApHOro Wea). Npon3BoACTBEHHAs
komnaHus KOHTYP npepnaraeT pasnuyHble BapuaHTbl CBAPHOro 060pyaoBaHus,
XapaKkTepusyloLmecs BbICOKON HAAEXHOCTbIO U ANUTENbHLIM CPOKOM 3KCnyatauun. Annapatbl
npodeccrnoHanbHom cepun Proff npegHasHaveHbl Ans NoOCTOSAHHOMO MCMOb30BaHWsA NPY 6OMbLINX
obbemax pabor.

CBapouHbiii annapart cepumn PROFF CBapouHbiii annapat CANDAN
MouwHocTb, AvameTp MowHocTb, AvameTp
BT Hacaaok, MM BT Hacanok, MM
1200 75-110 1500 20-40
XomMyT MmeTannnyeckum Cma3ka CUIMKOHOBas

CO WNUNBbKO u alobenem

Tunopasmep YnakoBska, MM O6bem, Mn  Ynakoska, Wt

1/2"(20-24) 150 et 250 32
3/4"(25-28) 150 =
1"(32-35) 120 .'
11/4"(40-45) 100 e
11/2"(48-52) 90 =
=
2"(60-64) 80 -
21/2"(74-80) 60
3"(86-91) 50
4"(110-111) 50
CmeHHble Hacaaku HoxxHuupb! ans Tpy6
AN CBAPOYHOro annapara
Pasmep, mm Ara:;(:';'p YnakoBka,
20 % TpY6, MM .
25 40 6
32 63 3
40 75 1
50
63
75
90
110
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KHTYP

BOASHOW TEMJ1bIV NON

BopasHom Tennbii NoN SBASETCA OTIMYHON anbTepPHATUBOM KNacCUYeCKor paamaTopHOM cucteme
OTOMNNEHUS — AONTOBEYHAs, KOMMOPTHAs, IKOHOMUYHAS. TENNOHOCUTENb, LMPKYIMPYIOWWMIA MO
Tpy6onpoBoAy, NPOSIOXKEHHOMY MOJ, MOJIOM, MMEeT ropa3ao MeHbLUYo TeMnepaTypy, NoaTtomMy eé ewé
Ha3blBalOT «HU3KOTEMMEPATYPHAs CUCTEMA OTOMMEHUS».

MK KOHTYP npepnaraet cuctembl TEMMbIX MNOJIOB C MCMONb30BaHNEM NONMMEPHbIX Tpy6 13 PE-RT.
PE-RT - PolyEthylene of Rased Temperature resistance — nonnaTUneH NOBbILEHHON TEPMOCTONKOCTM.
MonekynspHoe CTPOEHWNE 3TOro MaTepuana UMeeT BbICOKYIO MTMBKOCTb, XOPOLLO NEPEHOCUT NOBbILLEHNE
Temnepatypbl 1 gaenexus. Tpyéa KOHTYP gns tennoro nona ¢ EVOH nmeeT aHTManddY3MOHHbIA CNow,
NpensATCTBYIOWMIA NPOHNKHOBEHMIO KUCNIOPOAA.

Tak Kak BCe CJI0M ABASIOTCA NOIMMEpPamMu, TO B pesynbTaTe NocnefosaTeNisHOro COeAnHEHNS CNoes
obpasyeTcs Tpy6a, kak eanHoe Lenoe, cTabunbHas B ycnousx konebaHuns Temnepartypbl U AaBneHus,

C HEBOSbLUNM NIMHENHBIM YAJIVHEHWEM, YCTONYMBAS K MEXaHNYECKUM BO3LENCTBUSAM.

Tpy6a TEN/bIi NOA PE-RT tun |

AvameTtp, Mm TonwmHa cTeHKu, MM ByxTa, M
16 2,0 100
16 2,0 200
16 2,0 500
20 2,0 200

Tpy6a TEMJIbIA NMOJ1 PE-RT Tun | c EVOH cnoem

AvameTtp, Mm TonwmHa CTeHKu, MM Byxta, M
16 2,0 200
20 2,0 200
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KHTYP

FMBKUE TPYBOMNMPOBOAbI KOHTYP G-RAY

M6kne Tpy6onposoabl KOHTYP G-RAY c akcnanbHbiMu (pUTUHFaMU — 3apeKOMeHA0BaBLLEE cebs
pelleHne ans ropusoHTanbHbIX CXeM pa3BOAKM CUCTEM BOJOCHAGXEHNS 1 paanaTopHOro OTOMIEHUS.
JanHas Tpyba cnocobHa BblAepXMBaTh BbICOKUE JaBNEeHUS.

Pa6ounin cnon Tpy6 KOHTYP G-RAY OXY n3rotosneH 13 clumntoro nonnatuneHa PE-Xa. HapyxHbiii
cnovi Tpy6bl, NpegoTepalaowmin anddysmio KUCNopoaa, BbINOMHEH U3 NOMBUHUNITUIEHA EVOH.
MonumepHble Tpy6bl PE-Xa npon3BoasTcs U3 NonnatuneHa, KoTopbivi NoABepraeTcsi NPOLECCy CLUMBKM,
TO ecTb 06pa3oBaHNIO NOMEePEeYHbIX CBA3EN. ITOT METOA, Hanbonee KOHTPONMPYEMbI CPeaU «CLUNTbIX»
NoNIM3ATUNIEHOB, HO TpebyeT cneumnanbHbiX 3HaHW 1 060pyAOBaHNS.

Mpeumywecraa:

* [lpon3BOAMTCSA U3 NONM3TUNEHA C MEPOKCUAHBIM METOLOM CLUMBKW, CTEMEHb CLUMBKU He MeHee T0%);
e O6napaeT NoBbILEHHON MMBKOCTbIO, YCTOMYMBA K BLICOKUM TeMnepaTypam v faBneHuio;

* BO3MOXHOCTb BOCCTAHOBJIEHMS MOCSIe 3a5oMa 6narogaps adekTy MonekynspHon namsaT;

© [ONHOCTbIO 3aLUMLLEHHAN OT MPOHNKHOBEHWSA KMCNopoaa Tpyba nprMeHMa At OTONneHus.

Tpy6a G-RAY OXY PE-RT tun Il Tpy6a G-RAY
c EVOH cnoem PE-RTtun Il
TonwwmHa TonwwmHa
Awa:\:n:m, CT:::I% Ev:\(nfa, Aua'l\:nmerp, CT;P::I(VL Evnxnfa,
16 2,2 150 16 2,2 150
20 2,8 100 20 2,8 100
25 3,5 50 25 3,5 50
32 4,4 50 32 4,4 50
Tpy6a G-RAY OXY PE-Xa c EVOH cnoem
AvameTtp, Mm TonwmHa CTeHKu, MM Byxta, M
16 2,2 100
16 (nop, 3akas) 2,2 150
16 2,2 200
20 2,8 100
25 (nop, 3akas) iS85 50
32 (nop 3akas) 4,4 50
55
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KHTYP

Tpy6a G-RAY OXY PE-Xa c EVOH cnoem Tpy6a G-RAY OXY PE-Xa c EVOH cnoem
B rope, LBeT KpaCHbIN B rocgpe, UBET CUHUNA

Tonwwmna
CTEHKM,
MM

TonwwmHa
CTeHKM,
MM

Anametp, Byxra, AvameTp, Byxra,
MM M MM M

16 2,2 100 16 2,2 100

[ns coeguHeHnsa Tpy6 1 NOAKIIOYEHUS K Pa3fINyHbIM CAHTEXHNYECKUM nprubopam

MK KOHTYP n3rotaenmeaeT akcmanbHble Npecc-MUTUHIN (C HAABVXKHOW rMb301).
AkcuranbHas 3anpecccoBka naeasnbHO NOAXOANT AN CKPbITOro MOHTaxa, NpakTUYecku
VICKJIIOYaEeT OWMBKY nnm HepopaboTKy (HeL03aTAXKY) COeANHEHUS.

MydTa ana G-RAY coeaunHuTenbHas MydTa ana G-RAY nepexoaHas

YnakoBka,
wT.

Tunopasmep YnakoBska, WiT. Tunopasmep

16(2,2) 10/500
20(2,8) 10/300 20(2,8)/16(2,2) 10/400
25(3.5) 10/160 25(3,5)/16(2,2)  1/10
32(4,4) 2/10 25(3,5)/20(2,8) 10/250
32(4,4)/25(3,5)  5/10
Mydra ana G-RAY HP Mydra ana G-RAY BP
Tunopasmep Vna:::xa, Tunopasmep Vna::.:rx.axa,
16x1/2"(2,2)  10/400 16(2,2)x1/2"  10/400
16x3/4"(2,2)  10/300 i 16(2,2)x3/4" 5/30
20x1/2"(2,8)  10/300 20(2,8)x1/2"  10/300
20x3/4"(2,8)  10/250 20(2,8)x3/4" 5/20
25x1/2"(3,5) 10/15 25(3,5)x1/2" 10/200
25x3/4"(3,5)  10/250 25(3,5)x3/4" 4/24
25x1"(3,5) 10/200 25(3,5)x1" 1/10
32x1"(4,4) 5/15
32x3/4"(4,4) 10/10
MydTa ana G-RAY BP c HakupaHo# railkom Tpoituuk ans G-RAY coeaMHUTENbHbIN
Tunopaamep Vna:‘?rliaka, Tunopasmep YnakoBka, WIT.
16(2,2)x1/2"  10/450 162.2) 10/200
16(2'2)><3/4" 10/350 202.8) 107109
20(2'8)><1/2" 10/30 25(3.5) 10/80
. 32(4,4) 1/5

20(2,8)x3/4” 5/25
25(3,5)x3/4”  10/20
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TponHuk ana G-RAY

nepexoaHomn
Tunopasmep y"a:ﬁl.ma'
16(2;12%;22%()2'8) 10/150
R
20(%2{;3:21%()2,2) 10/150
i
Pidbony s
dan 10100
25(3;,255)&%()2,2) 5/10
25(3,153?22’%()2'& 10/10
PORE oo
RS oo
zs(sx,lsé(xzzg()is) 10/8
25(:1,25&22'%()3,5) 10/100
i
ST o
Horiaay " o

YronbHuk ana G-RAY
KOMGUHUpoBaHHbI HP

Tunopasmep Ynakoeka, WT.

16(2,2)x1/2"  10/300

20(2,8)x1/2"  10/250

20(2,8)x3/4" 5/20
25(3,5)x1" 6/12

KOHTYp.pd

KHTYP

YronbHuk ana G-RAY
KOMGUHUpPOBaHHbI BP

Tunopasmep YnakoBka, wWiT.
16(2,2)x1/2” 10/20
20(2,8)x1/2" 5/15

YronbHuk gna G-RAY
KOMGUHMpPOBaHHbIN C KpenneHnem BP

Tunopasmep Vna:;l.axa,
16(2,2)<1/2"  10/20
20(2,8)x1/2" 5/15

YronbHuk ana G-RAY
PE-RT / PE-Xa coeanHUTENbHbIA

Tunopasmep YnakoBka, LT.

16(2,2) 10/200
20(2,8) 10/100
25(3,5) 10/80
32(4,4) 5/4

Mnb3a HaaBUXHasA

Tunopasmep YnakoBka, WT.

= 16(2,2) 20/800
i 20(2,8) 20/600
25(3,5) 10/300
32(4,4) 5/25
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MydTa nepexogHas G-RAY D16 - PP-R D20

Tunopasmep YnakoBka, WT.

16/20 10

Tpy6xa npubopHas
Ana G-RAY PE-RT / PE-Xa l-o6pa3Has

Tuno- AnuvHa, YnakoBka,
pasmep MM M
16(2,2)-15 250 10/50
20(2,8)-15 300 10/50

dukcaTop usrnba Tpy6bl

Tunopasmep Ynakoska, LWIT.
14-18 1/100
20 1/50

Y3en HMXXHero NOAK/IOYEeHUA paanaTopa
npsimoii (c Hunnenem) G-RAY PE-RT / PE-Xa

Mexoce-
Tuno- Boepac- Ynakos-
pasmep cTosHue, Ka,M
MM
3/4 50 10/100

58

MydTa c HaKuaHOM rarkom Nop e BPOKOHYC

Tunopaamep YnakoBka, wWIT.

16(2,2)x3/4”  10/350

Tpy6ka npuGopHas
Ana G-RAY PE-RT / PE-Xa T-o6pa3Has

Tuno- AnuvHa, Ynakoska,
pasmep MM M

16(2,2)-15 250 10/50

20(2,8)-15 250  1/80

®dukcaTop nosopoTa Tpy6hl (6awmak) D16-
20 ansa G-RAY PE-RT / PE-Xa

Tunopasmep Ynakoska, LWIT.

1/100

16-20

Y3en HMXXHero NOAKNI0YEeHUNA paanaTopa
yrnoso# (c Hunnenem) G-RAY PE-RT / PE-Xa

Mexoce-
Tuno- Boepac- Ynakos-
pasmep cTosHMe, Ka,M
MM
3/4 50 10/100
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KHTYP

KoHL0BKa eBPOKOHYC KoHLI0BKa €BPOKOHYC C HAKUAHOW rakom
Tunopasmep YnakoBka, WT. Tunopasmep YnakoBka, wWiT.
p 16(2,2)-3/4 10/250 p 16(2,2)-3/4 10/250

20(2,8)-3/4  10/250 20(2,0)-3/4  10/250

@@. @@'

CoeAvHUTENbHbI €BPOKOHYC AN TPYGKM KonnekropHas rpynna
npu6opHoii 15-3/4 pna G-RAY PE-RT / PE-Xa

Tunopasmep YnakoBka, WT. KonuuyecTso BbIXOAOB
a2 F=Ta
15-3/4” 2/200 32x3/4"*3
/ / s /
e
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KHTYP

CTeHbl Uiy nona.

Tpy6a 3awmTHasa rodpupoBaHHas, LBET KPacCHbIA

Tpyba rocdpupoBaHHas 3alumTHas (newenb) NpUMeHseTcs
npu npoknagke Tpy6 B cTeHax, Npu Npoknaake

Tpy6bl B 6E€TOHHOW CTSXKE MPU NMPOXOXAEHUMN Yepes
AedbopMaLMOHHBIN LWOB, a Tak>ke NpenoxpaHseT Tpyobl OT
ob6pa3oBaHNs KOHAEHCaTa, OT MEXaHNYECKNX MOBPEXAEHNI
npu NpoBoAKe K Nprbopam OTONNEeHUs, Npu NOABOAKE

TPY6 K pacnpenenuTenbHbiM Konnektopam. Mossonser,
npu HEO6XOAMMOCTU, MPOU3BECTUN 3aMEHY NOBPEXAEHHOrO
yyacTkatpy6bel KOHTYP G-RAY 6€3 BCKpPbITUSI KOHCTPYKLMA

Ans TpyGbl HapyHbiii

BHyTpeHHui1

OMAMEeTPOM, MM AVaMeTp, MM AMaMeTp, MM Byxta, m
16 23 19 100
20 28 283 50
25 35 29 50
Tpy6a sawuTHas roppupoBaHHas, LBeT CUHUN
Ans Tpy6bl HapyHbiii BHyTpeHHui1 ByxTa, m
AnaMeTpoM, MM AvameTp, MM AnameTp, MM
16 23 19 100
20 28 28 50
25 35 29 50

WuHa ¢pukcupyowasn

Pa3amep, mm

YnakoBka, LuT.

500

1/100
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Jna moHTaxa nonumepHbix Tpy6 KOHTYP
G-RAY ncnonb3yeTtcs akcmanbHas 3anpeccoBka.

JlaHHbIN TN coeanHeHnn Hanbonee HageXHbl Ha

CEroAHALHNA OeHb.
MOHTMpPOBAaTb NErko: HaKMHYTb MJb3Y Ha TPyoy,

rae Heo6XxoAMMO CO34aTh COEAUHEHME, PACLUMPUTD

Tpy6y, BCTaBUTb B Hee PUTUHIM aKCUanbHbIM
Npecc-NHCTPYMEHTOM C MPecc-ronoBKaMm
HaTAHYTb rMnb3y Ha Tpyby ¢ putnHrom. 100%
repMeTM4YHOE COeAVHEHNE FOTOBO.

KomnnekT ruapasnuuyeckuin NMpecc-tucku

16-32
HoxxHuub! ans Tpy6
Makc.
Avnametp Ynakoska,
] TPY6, MM wr.
40 6
63 3
75 1

KOHTYp.pe

JAvnameTp runb3s, Mm

KHTYP

T

KomnnexT py4Hoi Mpecc-knewm

AuvameTp runb3s, Mm

16-32

Pacu:upwrem.uan Hacaaka

Paamep, Mm
16(2,2)
20(2,9)
32(4,2)
16-20
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KHTYP

[MpoaymaHHble CUCTEMbI KaHanM3aummy ABNSIOTCS HEOTbEMIIEMO COCTaBNAoLWEN KOMMDOPTHOM

u13Hu B meranonuce. MK KOHTYP npepnaraet nonvnponuneHoBble Tpy6bl U GUTUHIM As CUCTEM
BHyTpeHHe( cepun CTAHOAPT, SKOHOM, YIOT) 1 Hapy>HoI 6e3HanopHO KaHanu3sauum(cepus
OPAHXX), npvMeHsieMble B XO39NCTBEHHO-ObITOBbIX LEENsX, 4S9 ApeHaxa 1 BoAooTBefeHUs, Ans
NIVBHEBOW KaHanusauuu, Ans 0TBEAEHUS MPOMBbILLIIEHHbIX CTOKOB C KpPAaTKOBPEMEHHON MakCManbHOM
TemnepaTtypor CTOYHOM XnaKocTH [0 95°C, k KoTopbiM MaTepuan Tpybonposoaa siBnseTcs
XUMUYECKN CTOVMKMM. [lnanasoH paboymx TeMnepaTyp CTOUHOM XMAKOCTH cocTaBnsieT oT 2°C o

80°C. Mpu cobniofeHny napaMeTpoB 3KCMyaTaumm cpok cnyx6bl coctasnsieT 50 net. KOHTYP YIOT
npenHasHayeHa Ay 06beKTOB, K KOTOPbIM NPEeabsBSIOTCS NMOBbILWEHHbIE TPEGOBAHMSA MO LWYyMaM.

Tpy6a ansa BHyTpeHHel kaHanu3auuu CTAHOAPT

AvameTp, Mm TonwuHa CTeHKu, MM AnvnHa, mm YnakoBka, LT.
32 1,8 150 50
32 1,8 250 40
32 1,8 500 20
32 1,8 1000 10
32 1,8 1500 10
32 1,8 2000 10
40 1,8 150 50
40 1,8 250 40
40 1,8 500 20
40 1,8 1000 10
40 1,8 1500 10
40 1,8 2000 10
50 1,8 150 50
50 1,8 250 40
50 1,8 500 30
50 1,8 750 10
50 1,8 1000 10
50 1,8 1500 10
50 1,8 2000 10
50 1,8 3000 10
110 2,7 150 10
110 2,7 250 10
110 2,7 500 20
110 2,7 750 10
110 2,7 1000 10
110 2,7 1500 10
110 2,7 2000 10
110 2,7 3000 10
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KHTYP

Tpy6a ans BHyTpeHHel kaHanusauun SKOHOM

AvameTtp, mm TonwwuHa cTeHkn, Mm AnvHa, Mm YnakoBka, WT.
50 1,5 500 20
50 1,5 1000 10
50 1,5 2000 10
110 2,2 150 10
110 2,2 250 10
110 2,2 500 20
110 2,2 750 10
110 2,2 1000 10
110 2,2 1500 10
110 2,2 2000 10
110 2,2 3000 10

AspaTtop (BaKkyyMHbI KanaH)

Tunopasmep Ynakoeka, WiT.

50 80
110 20

MydTa npoTMBOnoXapHas OLUHKOBAHHAs

Tunopasmep YnakoBka, WT.

50 100
110 40

KpecToBuHa 04HOMJIOCKOCTHaNA

AvameTp, Yron, Ynakoska,
MM rpaa. wT.
50/50/50 45 12
50/50/50 90 12
110/50/50 45 40
110/50/50 90 45
110/110/50 90 25
110/110/110 45 16
110/110/110 90 20

KOHTYp.pe

3OHT BeHTUISILUOHHbBIN

Tunopasmep Ynakoeka, WiT.

50 40
110 28

3arnywka

Tunopasmep YnakoBka, wWiT.

32 50
40 50
50 30
110 25

KpecTtoBuHa ABYXMNNOCKOCTHas

AwvameTp, Yron, Ynakoska,
MM rpaa. wT.
110/110/110 90 12
110/110/50
npasas 90 25
110/110/50 o 25
neeas
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MydTa aByxpacTpy6Has

Tunopasmep YnakoBeka, wWiT.
32 100
40 75
50 45
110 90

OTBOA C BbIXxOAOM Ha 50

AvameTp, Yron, Ynakoska,
MM rpaa. wr.
110/50
neBblin/ 45 40
npasbivi
110/50
nesblit 45 45

110/50
npasbliii 45 45

110/50
neBbI 90 40

110/50
npasbliii 90 40

110/50
npsmoit 90 40
(BBEPX)

110/50
bpanr, 90 40

MaTpy60K KOMNEeHCALOHHbIN

Tunopasmep Ynakoska, WT.

50 60

110 45

Mepexop 3KCUeHTpUYecKui

Tunopasmep YnakoBka, WT.

32/40 100
32/50 100
40/50 45
110/50 60
110/50

KOPOTKMWIn 120
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MydTa pemoHTHas

Tunopasmep YnakoBka, WiT.

32 10
40 5,
50 45
110 90

OTBOA

AvameTtp, Yron, Ynakoska,

2 MM rpaa. wT.
32 45 100
32 90 90
40 45 60
40 90 50
50 15 40
50

30 40
50 45 120
50 67 35
50 90 120
110 15 70
110 30 60
110 45 60
110 67 50
110 90 40

PeBususa

Tunopasmep Ynakoska, WT.

50 60
110 30

Mepexopn Ha uyryH (Tanep) 6e3 MaHXeTbl

Tunopasmep YnakoBka, WT.

50 100

110 120

TexHuyeckoe pyKoBOACTBO
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KnanaH o6paTHO1 KaHanusauum TpoiHuk
Tunopasmep Ynakoska, WiT. AvameTtp, VYron, Ynakoska,
MM rpaa. wr.
50 27
110 4 32/32 45 60

32/32 90 60

40/40 45 28

40/40 90 28

50/40 45 20

. 50/40 90 28
Tpan (pelweTKa U3 HepXXxaBeloLen cTanu)

50/50 45 50

Han-
,Clua':IMeTp, pasne- Vna:ﬁaxa, 50/50 90 50
Hue °
50 rop. 20 110/50 45 50
110 rop. 24 110/50 90 56

50 BepT. 34
110 BepT. 17

110/110 45 20

rop. 110/110 90 30
110 perynu- 2
pyemblit
XomyT c 3awenkon MaHXxeTa
Tunopasvep YnakoBka, WT. Tunopasmep YnakoBska, WiT.

- 40 50 50 200

50 25 110 100

110 10

Tpy6a Ans BHYTpeHHel ManolwymMHoi kKaHanu3auuu YIOT

AvameTtp, Mm TonwuHa CTeHKn, MM AnvHa, Mm YnakoBka, WT.

50 1,8 250 40

50 1,8 500 20

C 4 50 1,8 1000 10
- 50 1,8 2000 10
110 3,4 250 10

110 3,4 500 20

110 3,4 750 10

110 3,4 1000 10

110 3,4 1500 10

110 3,4 2000 10

110 3,4 3000 10
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KHTYP

MydTa aByxpacTpy6Has YIOT

Tunopasmep Ynakoeka, WT.

A 50 45

110 90

3arnywka YIOT
Tunopasmep YnakoBeka, wWT.
50 30/360
110 1/100

KpecrtoBuHa opHonnockoctHas YIOT

AvameTtp, Yron, Ynakoska,
MM rpaa. wr,
—
- 110/50/50 45 40

100/50/50 90 45
‘ 110/110/50 90 25
110/110/110 45 10
110/110/110 90 20

OTBOA YIOT
Aunametp, Yron, Ynakoska,
MM rpaa. wr.
50 45 120
50 90 120
110 30 60
110 45 60
110 90 40
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MydTa pemonTHas YIOT
Tunopasmep YnakoBka, WT.
ﬁ 50 45
110 90

KpecTtoBuHa aByxnnockoctHas YIOT

AvameTtp, VYron, Ynakoska,

—— MM rpaa. wr.

110/110/

90 20

110/110/50
nesas 90 25

110/110/50 g

npasas 25

TponHuk YIOT

AvameTtp, Yron, Ynakoska,

P MM rpaa. wr.
50/50 45 50

50/50 90 50

110/50 45 50

110/50 90 40

110/110 45 20

110/110 90 30

OTBOA C BbIXOAOM Ha 50 YIOT

AvameTtp, Yron, Ynakoeka,
MM rpaa. wr.
110/50 90 40
neBsbIvt
( j 110/50 90 40
npasbin

110/50 90 40
npsmoit (BBepx)

110/50 90 40

DPOHT.

TexHuyeckoe pyKoBOACTBO



MaTpy60k KOMNeHcauuoHHbi YIOT

Tunopasmep YnakoBka, wWT.
50 60
110 45

—

NMepexop akcueHTpuyeckun YIOT

Tunopasmep Ynakoeka, WT.

—

KHTYP

PeBususa YIOT
Tunopasmep YnakoBka, WT.
50 60
110 30

Mepexop Ha uyyryH (Tanep) 6e3 maHxeTtbl YIOT

Tunopasmep YnakoBka, LWIT.

110/50 60 110 120
-
XomyT c 3auienKkoi kKaHanu3saumoHHbin YIOT PeBususa OPAHX
Tunopasmep YnakoBka, WT. Tunopasmep YnakoBka, WiT.
50 25/500 110 30
r 110 10/200 160 6
/
— -
Tpy6a ana Hapy)xHoW kaHanusauuu OPAHX
AvameTtp, Mm TonwuHa CTeHKn, MM AnvHa, Mm YnakoBka, wrT.
110 3,4 500 20
110 3,4 1000 10
110 3,4 2000 10
110 3.4 3000 10
110 3.4 5000 10
160 (nop, 3akas) 4,9 500 1
160 4,9 1000 1
160 4,9 2000 1
160 4,9 3000 1

KOHTYp.pe
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MydTa aByxpacTpy6Has OPAHXX

Tunopasmep YnakoBka, WT.

110 90
. 160 18

MaTpy6ok koMneHcaunoHHblii OPAHXK

Tunopasmep YnakoBeka, WT.

' 110 45

3arnywka OPAHX
Tunopasmep YnakoBeka, WT.
110 100
. 160 10
Tpornnk OPAHX
AvameTtp, Yron, Ynakoeka,
MM rpaa. wr.

110/110 45 20

110/110 90 30

160/110 45 7
160/110 90 8
160/160 45 4
160/160 90 6
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Mydra pemonTHas OPAHX

Tunopasmep YnakoBka, wWT.

110 90
160 18

Mepexop akcueHTpuueckuii OPAHX

Tunopasmep YnakoBka, WIT.

a 160/110 33

OTBOA, OPAHX

AvameTp, Yron, Ynakoska,

MM rpaa. wT.
110 15 70
110 30 60
110 45 60
110 90 40
160 15 1

160 30 12
160 45 12
160 90 10

KnanaH o6paTHoi kaHanusauun OPAHX

Tunopasmep YnakoBka, WT.

’ [ |

TexHuyeckoe pyKoBOACTBO
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