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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-
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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
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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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MwuHManbHaa gnuTenbHas npoyHocTb (MRS) maTepuana PP-R cornacHo TpeboBaHusam
[OCT 32415-2013 npu temnepatype 20°C n cpoke akcnnyatauum 50 net gonxHa 6biTb He
meHee 8,0 MIMa.

JTanoHHble KPUBbIE ANNTENBHOM NPOYHOCTM TPY6 13 PP-R npusenerbl Ha Pucyhke 1 (FOCT
32415-2013). NoxapHO-TEXHNYECKNE XapaKTEPUCTUKM MaTepurana CornacHo NpUHATON
knaccudukaumm (FOCT 30244-94, TOCT 30402-96, TOCT P51032-97, FTOCT
12.1.044-89) npuBepneHbl B Tabnuue 2.

Tabnuua 2
OCHOBHbIMM NpeVMYyLLEeCTBamMu
ncnonb3oBaHus 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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UHCTPYKLUHNA MO NPOEKTUPOBAHUIO U MOHTAXY
noNnNPONMUJIEHOBBLIX TPYBOMPOBOAOB

OTanoHHbIe KPUBbIe ANIUTENIbHOW NPOYHOCTU TPY6 13 PP-R

HanpsikeHue B cTteHke Tpy6bl, MMa
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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.

wake
¢ HomuHanbHbIf HapyXHbIi anameTp d , MM: YCIOBHbIV pasMep, NPUHATLIN Ans
Knaccudukaummn Tpyd 13 TepMOMIacTOB Y BCEX COCTABNAIOWMX 3IEMEHTOB CUCTEMbI
Tpy60onpoBoAOB, COOTBETCTBYIOLMNIA MUHUMASIBHOMY AOMNYCTUMOMY 3HAYEHUIO CPEOHETO
Hapy>XHOro amMameTpa Tpy6bl.

° HomMuHanbHas TONLMHA CTEHKM €, M. YCJIOBHbI pasmep, COOTBETCTBYIOLLNN
MWHUMaNbHOM JOMYCTUMOM TONLLMHE CTEHKM TPyObl B 060 TOUKe e€ NonepeyHoro
ceyeHus.

o Cepusa Tpy6 S (HoMuHanbHas): 6e3pasmepHasn BenmymMHa ans o6o3HavyeHus Tpy6,
cootBetcTBytowas NOCT ISO 4065-2019.

e CtaHpapTHOe pa3mepHoe oTHolwleHue SDR: oTHOLWeHe HOMUHAaNbHOro
HapyxHoro avameTpa d, Tpy6bl K HOMUHANLHOM TONWMHE CTeHKM e . 3HaveHna SDRu S
cBA3aHbl crieayowmm cootHoweHeMm: SDR=2S + 1, roe S — cepus Tpy6.

o PacueTHas cepusa Tpyb S’: 3HayeHVe 419 KOHKPETHOW TPpy6bl, pacCYMTaHHOE Mo
cnenyouien opMyne 1 okpyrieHHoe B 6onbluyio cTopoHy 1o 0,1 mm: S'=(d —e )/2e, .

¢ HomuHanbHoe paBnenune PN: yncnoBoe 0603HauYeHne, NpUMeHseMoe Ans
Knaccudunkaumm Tpy6onpoBOAOB OTHOCUTESIbHO MEXAHNYECKMX XapaKTepPUCTUK.

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

» PaGouee pasnenune P, MMNa: MakcmanbHoe faBneHune Bofibl B TpyGonposozae 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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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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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
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[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

10 TexHuyeckoe pyKoBOACTBO
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4. MPOEKTUPOBAHUE U MOHTAX TPYBOIMNMPOBOAOB

Tpy6bl 1 puTUHIK, nsrotosneHHble NK KOHTYP, n3 PP-R MoryT npumMeHaTbCs npu
npokJiaake TEXHONOrMYECKNX TPYOONpPOBOAOB A5l TPAHCMOPTUPOBAHUS XUIOKUX U
rasoo6pasHbix NpoayKkToB. B MpunoxeHun 2 npuBefeHbl CBEAEHUS O XMMUYECKOW
CTONKOCTN MaTepuana. lNpoekTnpoBaHne TEXHONOrMYeCKNX TPy6onpoBOAOB B KaXA0M
KOHKPETHOM Clyyae [OJIKHO OCYLLECTBASTbCSH B COOTBETCTBUM C «MHCTPYKLUMEN NO
NPOEKTUPOBAHMIO TEXHONOMMYECKNX TPy6OonpoBOAOB 13 nnactMaccoBbixTpyd CH 550-
82>, «<MoHTax TexHonornyeckmx Tpyéonposonos. TpeboBaHus 6esonacHocTn. OCT
36-100.3.09-86>» 1 opyrMmm BeAOMCTBEHHbBIMW HOPMATUBHbIMU AOKYMEHTAMW.

3anpeLLaeTcs NpokaaKa TEXHONorMyecknx Tpybonposonos n3 matepunana PP-R

B MOMELLLEHMAX, OTHOCALLMXCSA MO NOXaPHOW onacHoCTU K kaTeropusm A, B, B.

HopMbl NpoekTMpoBaHKsa 1 MOHTaxa TPy6onpoBOAOB AJ1s CUCTEM BOAOCHAGXKEHNS
copepxartcs B ClN 30.13330.2020 «BHyTpeHHWU BOAONPOBOA, M KAHANN3aumsa 30aHNN»
(akTyanuampoBaHHas pepakumns CHulM 2.04.01-85) n ceopax npasun CIM 40-101-96 n CM
40-102-2000. HanopHble Tpybbl, NpeaHa3HavyeHHble 4151 BHYTPEHHMX BOAONPOBOAOB
[ODKHBI COEANHATLCS MPY MOMOLLYM CBapKKW B pacTpyb, pasbeMHble COeAVHEHNS
npeaycMaTpuBaloTCa B MecTax yCTaHOBKM apMaTypbl, MPUCOeAVHEHNIA K 060PYA0BaHNIO U
A1 BO3MOXHOCTM A€MOHTaxa 3/1eMeHTOB TPy6onpoBOA0B B NPOLIECCe 3KCnyaTaumm.

4.1. PacyeT NMHENHOro TernJiIoBoro paclumMpeHus

B cootseTcTBum ¢ CIM 40-102-2000 n.3.7.1 npn NnpoeKTMPOBaAHUN 11 MOHTaXe
Tpy6ONpOBOAOB M3 NONNMMEPHbIX MaTepranoB HEO6X0AMMO Y4MTbIBaTb 3HAYNTESbHbIE
TemMnepaTtypHble U3MEHEHMWS AJIVHbI U MTPUHUMATb COOTBETCTBYIOLLME MEPbI MO UX
KOMMeHcauun. BennumHa nuHenHoro paclumpenust ydactka Tpybonposona A B
MUISIMMETPAax Npu OTKPbLITOM NpoKNaaKe onpepensiercs no gopmyne: A = a *L*A,

roe a — KoaddUUMNEHT IMHENHOro pacwmpexus, Mm/(m*°C)

L — pnuHa Tpybonposoga, m

At — pacyeTHas MakcMMarnbHasa pasHOCTb TemnepaTtyp (Mexay paboyei n npu MoHTaxe), °C
KoadpdpurumeHTsl nuHenHoro pacwmpenns Tpyé KOHTYP ykasaHbl B Tabnuue 8.
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KoadpurumeHTbl nuHeinHoro pacwumpexnus ana T1pyé PP-R

Tabnuua 8
e e
Tpy6bl HAaNOpHbIe nonunponuneHosbie PP-R 0,15
Tpy6bl HAaNoOpHble nonunponuneHosbie PP-R 0.06
GF, apMunpoBaHHble CTEKJIOBOSIOKHOM !
Tpy6bl HAaNoOpHble nonunponuneHosbie PP-R 0,03

AL PP-R, apMrpOBaHHble antoMuHuem

12
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4.2. PacyeT KOMNeHcCaTopoB

[ns ycTpaHeHUs [ONONHUTENbHBIX HAMPSXKEHN, BO3HUKAIOLLMX NPU PACTAXKEHNM U
©XKaTum, NPUBOAALLMX K COKPALLLEHMIO CPOKa 3KCJlyaTaumm Tpy6onpoBoAaa, MCNonb3yoTcs
KoMneHcaTopbl. KoMneHcmpyioLime yCTpoMCTBa BhIMOMHATCS B BUuae I 1 M-06pasHbix
anemMeHToB. [ina o6neryeHuns pacyeta UCnosb3yinTe KanbKynsaTop pacyeTa KOMNeHCcaTopos,
pa3MeLLeHHbI Ha caliTe Www.KOHTYP.pd B pasaene «TexHnyeckas nopaepxkas.

HENOABWKHAA  MOABIKHAA
OMoPA OnoPA

HEMOABMKHAA -
OrMoPA

HEMOABWKHAA |
OMoPA
PucyHok 2. M-o6pas3Hblit kKoOMneHcaTop PucyHok 3. M-o06pas3Hblii KOMNeHcaTop

PacyeT kKoMmneHcupytoLe cnocobHocTn M-06pasHbix 3ieMeHTOB (puc. 2) 1 MN-o06pasHbIix
KOMMEHCATOPOB (pUC. 3) NPOM3BOAMTCA MO AMNMpUYeckon dopmyne: A =25V(D* AL),

roe A, — AfivHa yyacTtka -o6pasHoro ane- PucyHok 4.

MeHTa, BOCMpUHMMAIOLLEro Temneparyp- BapunaHTbl yCTaHOBKU KOMMNEHCATOpPOB
Hble U3MEHeHUs1 ANMHbI TPyOonpoBoaa, MM;
D — Hapy>XHbli gnameTp Tpyobl, MM;

AL — nuHenHoe paclimpeHme yyactka
TpybonpoBoaa, Mm.

LLnpwnHa M-komneHcatopa B, , Mm
paccunTbiBaeTcsa no hopmyne:

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

BapuaHTbl yCTaHOBKM KOMMEHCATOPOB
ykasaHbl Ha PucyHke 4.
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[ns koMmneHcaummn NMHEeNHOro pacwmpenns Tpybonposonos avametpom D < 40 mm moryT
NPUMEHATLCA NETNEBbIE KOMMEHCATOPbI (pUC. 5). MakcMManbHOe 3HaYeHNEe KOMMNeHcaummn
JIMHEHOrO pacLUMpeHs NeTNeBbIM KOMINEHCATOPOM npuBeaeHbl BTabnuue 9.

HEMOABWXHAA HEMOJBWXHAA
OMNOPA OMoPA

i) PUCYHOK 5.
! I MNeTneBoit
/= KOMMeHcaTop

NOABWMXHAA
OMoPA

MOABWKHAA
OMnoPA

d

HENOJBWXHAA
OrnoPA

MakcumanbHoe 3Ha4YeHue KOMMNeHCcaum JIMHENHOro pacwmpeHus
neTnesbiM KOMMNeHCAToOpomMm

Tabnuua 9
OnameTp Tpy6 D, Mm KomneHcupyouas cnocobHocTb
20 80
25 65-70
32 55
40 45

[Mpy MOHTaXxe NeTneBoro KoMneHcaTopa HeobxoaMMo co3faBaTb npeansapuTtenbHoe
JINHENHOE HaMpsXXeHMe CXXaTUeM ero B Ciiyyae aKCryataumm npu NoOBbILWEHHbIX
TemMnepartypax U pactsaXxxXeHrnem npm NnoHMXeHHbIX TeMnepaTtypax.

4.3. MNpoknagka Tpy6onposoaoB

Mpu cTponTenbcTBe TPYOONPOBOAOB C MPUMEHEHNEM TPy 13 NOSIMMEPHBIX MaTepManos
ons obecneyeHns TpedbyemMoro kayecTsa CTPOUTENbCTBA HEO6XOANMMO NPOM3BOANTb
cornacHo n. 7.1.1 CM 40-102-2000:

® NpoBepKy KBanmdmKaLm MOHTaXHNKOB 1 CBapLUNKOB;

® BXOAHOW KOHTPOJIb Ka4ecTBa NPUMEHSIEMbIX TPYD, COEANHUTENbHbIX AeTaneln n apMaTypbl;
® TEXHUYECKUIA OCMOTP CBAPOYHbIX YCTPOMCTB U MPUMEHSEMOI0 UHCTPYMEHTA;

® CYCTEMATMYECKUNI OnepaLMOHHbI KOHTPOMb KayecTBa CO0pPKM U PEXMMOB CBapKU;

® BU3yasibHbI/ KOHTPOJIb KAYECTBA CBAPHbIX COEAMHEHUI N KOHTPOJIb X FEOMETPUYECKMX
napameTpoB;

® MexaHN4yecKmne UCMbITaHUS CBAPHbIX U APYrMX COEAVHEHUA.

B cootBetcTBUM € N.7.2.2 CIN 40-102-2000 BXOAHOW KOHTPONb BKJIOYAET TaKMe onepaumm:
® NpoBepka LLeIOCTHOCTUN YNaKoBKW;
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® poBepKa MapkUPOBKU TPy 1 COEANHUTESBbHBIX AeTanen Ha COOTBETCTBME TEXHUYECKON
LOKYMeHTauumu;

® BHELUHMI OCMOTP HapY>XHOM NOBEPXHOCTM TPY6 1 COEAVHUTENbHBIX AeTanen, a Takxe
BHYTPEHHEI NOBEPXHOCTN COeAVNHUTENbHbIX feTanen,;

® I3MEPEHME 1 COMOCTaBNEHNE HAPYXXHbIX M BHYTPEHHUX AMaMETPOB U TOJILMHBI CTEHOK
Tpyb ¢ TpebyembiMu. I3mepeHusi cneayeT NpoM3BOANTb HE MEHEE YEM MO ABYM B3aMMHO
neprneHanKynsipHbIM AnaMeTpam. Pesynstathl USMEpPEHUI AOMKHbI COOTBETCTBOBATb
BENIMYMHAM, yKa3aHHbIM B TEXHUYECKOWN OKYMEHTaUMN Ha TPyObl U COEOANHUTENbHbIE
netanun. OBanbHOCTb KOHLIOB TPY6 1 COeAMHUTENbHbIX AeTarel, BbIXOAsLas 3a npeaenb
[0MycKaeMblX OTKJIOHEHUI, He pa3peLuaeTcs.

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

M.7.5.1 CMN 40-102-2000: «MoHTax BHYTPEHHMX CUCTEM BOLOCHABXEHUS crenyeT
NpOU3BOAUTL B COOTBETCTBUM C MPOEKTOM MPOM3BOACTBA PABOT U TEXHONOMMYECKUX KapT,
npuv NONOXMUTENBHON TemMnepatype ¢ cobniogeHem Tpebosanunii CHull 3.05.01».

Tpy6onposopp! U3 matepmana PP-R BomkHb UMETb 3aLUMTy OT ynbTpaduroneToBoro nsny-
4yeHus (nonagaHnsa NPsIMbIX CONHEYHbIX Jlyden). B npouecce MoHTaxa cnefyeT yumTbiBaTb
pasnnyHble 0CO6EHHOCTU 1 YCNIOBUS, B HACTHOCTU: IMHENHOE TENIOBOE pacluMpeHne n
HeobXoAMMYI0 KOMMeHcaLumio, cnocob CoefuHeHUs, yCNoBUs aKcnnyaTauun. [Ans kpen-
neHuns TpybonpoBOAOB NCMONb3YIOT ABA BMAA OMOP: XECTKME (HEeNOABMXKHbIE) U CKOMb-
3s1me (noasuXHble). YTobbl HE HAHOCUTb MEXaHUYECKMX NMOBPEXAEHNN, peKOMeHayeTCs
B Ka4yecTBe ONop NUCMOMb30BaTb XOMYTbI C YNIOTHUTENbHLIMY PE3MHOBLIMU MPOKaAKamu,
cneumnanbHO nNpegHasHadeHbl ans Tpyb ns PP-R.

XKecTtkue onopbl

JKecTkme (HenoaBMXXHbIE) OMOPbl YCTAHABNMBAIOTCA Ha OTAENbHbIX y4acTkax Tpybonpo-
BOAA, 3@ CHET XEeCTKOro coeanHeHns obecneymBaeTca HaaexHas npoknaaka. JaHHbi
Crnocob KpeneHns NCKioYaeT BO3MOXHOCTb KOMMEHcaL M, N0aToMy He06X0ANMO TOYHO
paccyuTbiBaTb PacCTOsiHME MEX/y OnopamMu, yYnTbiBasi HarpysKy nNpy pacluvpeHnm.

BUTHHT— SUTHHT BUTHHT - BUTUHT BATHHE  UTHHT SUTHHT ST
. PR | l
' -
; : 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 xecTkuMmu onopamm
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Ckonb3sLme onopbl

KOHCTpyKLWS CKONb3siLLei onopbl NO3BONISET TPy6e NepemMeLaTbes no ocu B 060mx
HanpaBneHusx He nospexaas camy Tpyby. DacoHHble feTany Heo6xoaMMO pasmMellaTb
Ha [,0CTaTOYHO 6OJbLLIOM PACCTOSIHUM, YTOGbI OHU HE MeLuany nepeasuxexuio. MNpu Takom
crnocobe KpenneHus ocTaeTcsi BO3MOXHOCTb KOMMNEHCALMOHHOMO ABUXEHUS.

YctaHoBka Tpy6onpoBoga
B CKOJb3SLLEM Xenobe

YcTtaHoBka co
CKOMb3ALWMMM ONopamMm

PucyHok 7. KpenneHue c noaBMXHbIMU onopamm

KonnyectBo 0nopHbIx ToYeK Kpenexa TpybonpoBoja 3aBUCUT OT TEMIEpAaTypbl Nepekayun-
BaeMOW XMAKOCTU 1 guameTpa Tpyb. B Tabnuue 10 npuBeneHbl pekoMeHayeMble 3Ha4eHNs
PacCTOAHUI MeX Ay KpenneHUsMy ropusoHTanbHoro TpybonpoBoaa B 3aBUCMMOCTHU OT
Temneparypbl TEMNNOHOCUTENS (BOAbI NN MNKONSA).

PaccrosiHne MeXxay onopamMmuv B 3aBUCUMOCTU

OT TemMnepaTypsbl BOAbI B Tpy6onposoae (Hayano) Ta6mua 10
HoMUHANBHbBIN PaccTtosiHne Mexay onopamu B 3aBUCUMOCTU
Hapy)KHbII?I amamertp OT TeMnepaTtypbl BOAbI, 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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PaccTosHue mexay onopamu B 3aBUCUMOCTHU

OT TeMnepartypbl BoAbl B Tpy6onpoBoae (npoaosnkeHune) Ta6nuua 10
HoMUHAaNbHbI PaccTosiHne Mexay onopamMmu B 3aBUCUMOCTU
HapV)KHI:-IVI avameTp OT TeMnepaTtypbl BOAObl, MM
TPYGb, 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

[Mpu NpoeKTMpoBaHUM BEPTUKASbHbIX TPY6ONPOBOAOB ONOPbI YCTAHABIMBAKOTCS HE pexe
yeM yepes 1000 mm gns Tpy6 HapY>KHbIM AMaMeTPOM A0 32 MM U He pexe 4eM Yyepes 1500
MM o515 Tpy6 60MbLWOro guameTpa.

CkpbiTag npokiagka

1.14.6 CM 60.13330.2020 (CHw1I1 41-01-2003): “MNpoknanky Tpy6onpoBoaoB 13
nonMMepHbIX TPYO cneayeT npefycMaTpuBaTh CKPbITON: B MOAFOTOBKE rnona (B
Tennounsonauumn nav roppoTpybe), 3a NAMHTYyCaMun 1 3KpaHamu, B wTpabax, waxrax 1
KaHanax".

Mpu ckpbITO NpOKNaake TPy6oNpoOBOAOB CleayeT NpefycMaTprBaTbh BOSMOXHOCTb
[0CTyna K MECTaM PacronoXeHWsi pa3bopHbIX COeAVHEHWIA 1 apMaTypbl.

OTKpbITas Npoknanka nonnMmepHbix TPy6onpoBOAOB AONYCKAeTCs B MecTax, rae
VCKJTIOYaeTCsi MexaHn4yeckoe 1 TepMUYeckoe NoBpexaeHne Tpyb, a Takxke npsmoe
BO3[ENCTBME Ha HUX YIIbTPadNONETOBOro U3y4eHus.

CornacHo n. 3.6.1 CIM 40-102-2000: “B mecTax npoxoaa Yepe3 CTPOUTENbHbIE KOHCTPYK-
u1n Tpy6bl N3 MONMMEPHBIX MaTepuanoB He06XOAMMO NPOKNaabIBaTh B runb3ax. AnvHa
rMNb3bl AOSKHA NPEBbIWATL TONWMHY CTPOUTENIbHON KOHCTPYKLIMK HA TOJILUMHY CTPOU-
TesIbHbIX OTAENOYHbIX MAaTEPMANOoB, a Haj, NOBEPXHOCTbIO MOJ1a BO3BbIWATLCA HA 20 MM.
PacnonoxeHue cTbikoB Tpyb B rnnb3ax He gonyckaeTcs”.

B cootsetctBuM cn. 4.5 CIN 40-101-96: “Mpu npoxone TpybonpoBoaa 4epes CTeHbI U
neperopoakun fomKHo 6biTb o6ecrnevyeHo ero cBo6ogHoe nepemelleHne (yCcTaHoBKa rMnb3 u
Ap.). Mpu ckpbITOM Npoknaake TPy6onpoBOAOB B KOHCTPYKLMM CTEHBI UM MONa JoKHa
6bITb 06ecrneyeHa BO3MOXHOCTb TEMNepaTypHOro yannHeHns Tpye”.

[ns dpukcaumm Tpy6bl B CTEHE NPUMEHSIOTCS MYMdTbl UM OrPaHUYUTENbHbIE 3NIEMEHTDI,
M3roTOBJIEHHbIE 13 6oNlee MArKMX niacTMacc (MOIMBUHUIIXOPWAA UV NONnaTuneHa). B
cnyvae nocaaku Tpybbl C TPEHNEM CKONbXEHWSA B yTNsipe He06X0AMMO NPUHMMATL Mepbl
no 3awmTe eé OT LapanuH: UCMoNb30BaHNe MSArK1X NnacTMacc A1 U3rotToBneHus
dyTnapa, HabvBKMN BONOKHUCTbIX MaTepMasnoB B 3a30p Mexay Tpybow dytnsapa un
Tpyb6onpoBoga.

Mpwu yknapke nop, WTykaTypkon He06XoAMMO OCYLEeCTBNATL U30naumio. JInHenHoe
pacluMpeHne He y4nTbIBAeTCs, HO caM KaHas foJKeH 6biTb CBO60AHBIM 1 06ecneynsaTb
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KOMMeHcaumio paclumpexus Tpyéonposoaa. JnnHa HesakpenieHHbIX FOPU30HTanbHbIX
Tpy60onpoBOAOB B MECTax MOBOPOTOB 1 MPUCOEANHEHNS X K Npubopam,
obopynoBaHuio, hnaHueBbIM COeANHEHUSAM He JokHa npesbiwaTb 0,5 m (n.3.6.6 CI1
40-102-2000).

Mpv NpoeKkTMpPOBaHMM BEpPTUKaNbHbIX TPYGONPOBOAOB ClieAyeT MPUHUMATh BO BHUMaHWe
TemnepaTtypHoe paclmpeHue Tpybbl. PekoMeHayeTcs NPUMEHSTb MHOrOC/IONHbIe
KOMMO3UTHbIE TPYObl, apMMPOBAHHbIE aNIOMUHNEM USIN CTEKSTOBOSOKHOM. st
HeapMUPOBaHHbIX TPY6 ONopbl ycTaHaBNMBalTCA He pexe Yem yepes 1000 mm ansa Tpy6
Hapy>XHbIM AMamMeTpom 40 32 MM 1 He pexe yem yepes3 1500 mm ansa Tpy6 6011bLoro
nnameTpa (n. 2.15. CM 40-101-96).

Mpw npoknapke nopatoero TpybonposoAa (CTosika) B BEPTUKASIbHOW LIAXTe UK kaHane
HY>XHO 06€ecrneynTb KOMMNEeHCcaLmMo NMMHENHOro paclmMpeHus Tpybbl B MecTe
OTBETB/IEHUNA. 9TO MOXHO 06ecneynTb MakCUmManbHO OTOABUHYB CTOAK OT CTEHbI, TEM
cambiM yBENMYMB nneyo nsrnba Ls (puc. 8a) oo Heob6xoammoro 3HavyeHus, unm cospas -
o6pasHhbIi 0TBOA (pyc. 86), nnu, npn HegocTaTke MecTa, yBeNMYMB pa3Mep OTBEPCTUSA B
CTEeHe WaxTbl ongd CBO60,£I,HOFO ABMXEHNSA OTBOOA B HEM (pl/IC. SB).

! 7|
8a " 86 83

PucyHok 8. OTBeTBNeHuUs BepTukanbHOro Tpy6onposoaa
TennoBas usonauusa Tpyo

M.8.11 CMN 30.13330.2020 “CHwul1 2.04.01-85*: CeTb BOOONPOBOAA XONOAHOM BOAbI NP
COBMECTHOI NPOKNaAKe B KaHanax c TpybonpoBoaamMum, TpaHCMOPTUPYIOLWMMI FOpsiyyio BOAY
WM Nap, Heo6Xo0AMMO pa3melLLaTh He BbiLle 3TUX TPYOONpPOBOAOB C YCTPONCTBOM
TENION30MALMN.

M. 8.18 CMN 30.13330.2020 “CHwuI1 2.04.01-85*: MNpn BO3MOXHOCTUN KpaTKOBPEMEHHOIO
CHWXEHNs TeMnepaTypbl B MOMELLLEeHUM Hxke niitoc 5 °C, a Takxke npy npoknaake Tpy6 B
30HE BJINSIHWNSI HAPY>KHOIO XOJIOAHOI0 BO3ayXa (B6IM31M HAPYXXHbIX BXOLAHbIX ABEPEN U
BOpPOT) cieayeT npeaycMaTpuBaTh NPOKNaaKy rpetoLero CnyTHUKa (31eKTponoaorpes).

3awumTa ot noxapa

[N NCKIIIoYEeHMSA BO3MOXHOCTU PacnpoCTpaHeHUs noxapa no Tpyéam Yepes CTeHbl Un
nepeKkpbITVS MPUMEHSIIOTCS OTCEKaTENN OrHA U MPOTMBOMNOXAapHbIe MydTbl. MpoTMBONO-
XapHble My Tbl yCTaHaBNMBAIOTCS C KaXA0M CTOPOHbI CTEHbI, @ NPY NPOXOAe Yepes nepek-
PbITUS TONBKO C HUXKHEW CTOPOHbI, C BEPXHEN CTOPOHbI YCTAHABNNBAETCA OrHe3almTHas
nauTa.
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MpoTuBonoxapHasa MydTa npeacTaBnseT co60oi MaHXeTy U3 BCMYYMBAIOLLErOCS Npu
CUNIbHOM Harpeee MaTtepvana. MNpu BO3ropaHny KOMMOHEHTLI MaTepurara paclmnpsoTCa 1
3anoHAIOT MPOXOA, (B TOM YMCIe U BHYTPU TPy6bl), NepeKpbiBas LOMYCK OrHs B CMEXHbIe
NOMELLEHNUS.

4.4. CoeanHeHne Tpy6 Npm MOHTaXe

MoHTaXx [0JDKeH NPOou3BOAUTLCSA NPpU TeMmnepaTtype He Huxe +5 °C. CornacHo
n.3.3 CM 40-101-96 «Tpy6bl  coeanHuTenbHbie aetanu ns PPKC, poctaBneHHble
Ha 06bEKT B 3UMHee Bpemsd, nepea nx npumeHeHuem B 34aHUAX A0JDKHbI ObITb
npeABapuTesIbHO BblAEpPXXaHbl NPY MOJIOKUTENIbHOM TeMNepaType He MeHee 2 4.»

CoepuHeHue Tpyb ocyLecTBnsieTcs cnoco60M KOHTAKTHOM CBapky B pacTpy6 (nonudy-
3VMIOHHOM cBapku). [1ns BbINONHEHNS CBapOYHbIX paboT HeobxoaAnM cneayoLwmn Habop
VHCTPYMEHTOB 1 PACXOAHbIX MaTEPMANIOB:

® MNONNY3MOHHbIN CBAPOYHbIN annapar;

e CBapOYHble HAcaaKM (Ana Kaxaoro amameTpa napa);

® KOHTaKTHbI TEPMOMETP;

o TPybOpE3 UM HOXHULLBI,

* LleHTpUpyloLLee npucnocobneHne ans ceapusaHms Tpyo
60/bLUMX ANaMETPOB;

® MOHTAXHbI HOX C KOPOTKMM Ne3BUEM;

e pyneTka nsamepuTesibHas;

e BETOLUb X10N4yaTobymaxHas;

® TEXHUYECKUI CNUPT (M30NPONUIOBbLIA, STUOBBIN).

Monngy3noHHble cBapoYHble annaparbl pas3nu4yatoTcs

Nno MOLLHOCTM B 3aBMCMMOCTM OT pasaMepoB Tpyo, L,
KOTOpble UMK CBapuBaloT. Tak, HarnpuMep, CBapOYHbI
annapat MoLLHocTblo 600 BT komnnekTyeTcst Hacagkamm N
ot 20 mm po 40 mm. Ana annaparta mowHocTbio 800

BT komMnnekT Hacaaok yBenuymeaeTtcsa Ao 63 Mm, a
annapaToM MOLHOCTbIO 1200 BT MOXHO MOHTMPOBATb
Tpy6bl A0 110 MM.

CBapoyHble HacafKu CHapy>Xu UMeIoT crneuunanbHoe
TeIOHOBOE MOKPbITUE, MpefoTBpaLlalowee npunMnaHme
nonMnponuiieHa K Hacaake npv Harpese Tpyobl PucyHok 9.

1 dpuTnHros. Pazmepsbl paboueit obnactu Hacapok (puc. 9) CBapouHble Hacaaku
CTaHpapTM3MpoBaHbl Npy Temnepatype 260 °C v nepep,

VX MCMOJIb30BaHNEM AJ1s1 CBapku HEO6X0AMMO NPOBEPUTH

COOTBETCTBME PasMepoB, NpMBeaeHHbIM B Tabnuue 11.

3
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KOHTYp.pd 19



KHTYP

Pa3mepbl paboueii 0651acTu HacaAokK, CTaHAAPTU3NPOBaHHbIE NMpu 260°C

Tabnuua 11
OuameTp
Tpybonposopa | D1 D2 D3 D4 L, L, L, R
D, Mmm

20 20,15 | 19,94 | 19,40 | 19,65 | 12,00 | 4,00 | 14,00 | 2,50
25 25,25 | 24,92 | 24,37 | 24,65 | 13,00 | 4,00 | 1500 | 2,50
32 32,15 | 31,90 | 31,34 | 31,65 | 14,50 | 5,00 | 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 | 4,00
110 110,30 | 109,45 | 108,48 | 109,75 | 32,00 | 6,00 | 32,50 | 4,00

4.5. NocnepoBaTenbHOCTb BbIMOJIHEHUS ONepaLyii Npu cBapke

1. 3akpenuTb HacaaKu Ha CBapOYHbI annapar u

O4YUCTUTDb OT XXMpa 1 OCTAaTKOB MaTepuana. ,D.J'IFI o]

0663)KVIpI/IBaHVIH MCnonb30BaTb CNUPT U BETOLWb. ‘

BknounTb annapar B po3etky 2208/50 lu. Mogoxaats, _—| =»15° "

rnoka yCTaHOBUTCS TeMMnepaTypa Ha Hacagkax. C =a f '

NOMOLLIbIO KOHTaKTHOro TepMOMETpPa NPOBEPUTL

TemnepaTypy Hacagok. OHa nomkHa 6biTb 260 +10 °C. ‘

B cnyyae, ecnu TemnepaTypa OTiMyaeTcs OT 3a4aHHON, | ox -

Heo6X0AMMO OTPerynMpoBaTb TEPMOCTAT 1 NMOBTOPUTb '] #

3amMepbl. [MOATAHYTb KIOYOM KperneHme Hacagok. ) |

2. OTpesarb Tpy6y NoA, NPAMbIM YITIOM K OCY C MOMOLLbIO Pucykox 10.

HOXHULL nnn Tpybopesa. YoanuTb 3ayCeHLbl HOXXOM Unn MocnenoeaTensHOCTb

cneuunanbHbiM NprucnocobneHnem. CHATb HapyXXHYIO
dacky ¢ Tpy6bl NoA, yriom npnbnmauntenbHo 15° (kak

n3obpaxeHo Ha puc. 10) Ha AnunHy, yKasaHHyo
B Tabnmue 12 (ctonbew, 2).
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K-HTYP

Pa3mepbl packu Tpy6bl ¥ ry6MHbI CBapUBaHUSA

Tabnuua 12

HapyxHbii auameTp BenuuuHa dpackn Mmy6uHa cBapuBaHusa
Tpy6onposoga D, mm Tpy6bI 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 Ui Mapkepom rny6uHy CBapuvBaHus ns
Tabnuupl 12 (cTonbey, 3).

4. TwaTenbHO 06€3XXNPUTb U OYMCTUTb OT IPsi3V CBapMBaeMble MOBEPXHOCTU TPYy6bl U
duTHHra.

5. OLHOBPEMEHHO BCTaBUTb TPYOY 1 (PUTUHF B HAarpeBaTesibHble HACAAKN HA CBAPOYHOM
annapate. Bpawartb Tpy6y 1 puTuHr npu atom kateropuyecku 3AMPELLEHO, Tak kak 310
MOXET NMPMBECTU K OTPbIBY HArpeToro Cnosi NoIMMPOnNuiieHa OT OCHOBBI.

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

7. BbITawmTh, UCKNIOYas BpaleHMe, HarpeTble AeTanun U3 HarpeBaTesibHbIX HAaCafoK 1
BCTaBWTb APYr B Apyra Ha OTMEYEHHYIO rMybrHy CBapuBaHus 3a BpeMsi, He boree, yem
ykasaHo B Tabnuue 13 (ctonbel, 3). Bokpyr cBapnBaemMoro LwBea [0/MKHO 06pa3oBaTbCst
yTonuweHue (6ypT). MpoBepnTb COOCHOCTb TPY6bl U hUTHHra. 3acdukcnpoBaTb cCobpaHHOe
COoeAnHeHue Ha BpeMs, ykasaHHoe B Tabnumue 13 (ctonbeu 4). B TeueHne Bpemenn
OXNaxAeHNs He JOMYCKaloTCS Nobble MeXaHNYeCcKne Harpy3ku Ha CBapeHHbIi WoB. [onHas
Harpyska Ha CoefuHeHVe OonycKaeTcs He paHee, Yem Yyepes 30 MUHYT nocne CBapKu.

8. MpoBepUTb KAYECTBO CBAPKMU.
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KHTYP

MapameTpbl cBapky Ang Tpy6 pasnuyHoro guamerpa*

Tabnuua 13
. Makc. Bpems Bpems oxnaxaeHus
Hapy>Hbiii Bpems HarpeBa BbINONHEHUS
anameTp coeauHsAeMbIX CoenmMHeHUs: Bpems ¢pukca- Obuiee Bpems
Tpy6bl d, MM neTaneii, cek A ) Lu1un coepuHe- oxNaxpaeHus,
Cex. 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

* Npu Temnepatype HarpeBaTenbHOro anemenTa ot 250 go 270°C, TemnepaType oKpy>KatoLLen
cpenbl 20°C v Npn yMepeHHOM ABUXEHUN BO3ayXa.

MpumevaHue:

Mpun cbopke coeanHeHns He cneayeT BCTaBnATb TPpyOy B AeTasb CAMLWIKOM rny6boKo 13-3a
BO3MOXHOCTM 06pa3oBaHUs Cy)XeHWS UK Jaxe 3aKyrnopku NPOXOAHOro OTBEPCTUS.

[ns ceapkn Tpy6onpoBonos anameTtpamu 6onee 40 MM peKOMeEHAYEeTCS MPUMEHATb
CBapOYHble MPUCMOCOBIeHNS - LLeHTpaTopbl, o6ecneymBaloLme BbICOKYIO TOYHOCTb
COOCHOCTM CTbIKa 1 rny6buHy nocapxu. lMpu ceapreaHum Tpy6 anameTpom B 75 MM 1
6onee ncnonb3oBaHWe LEeHTPaTopoB 06s13aTenbHO. B Tabnuue 14 nprBeneHbl BO3MOXHbIE
nedeKTbl CBapHbIX COEANHEHWUI N MPUYNHBI X BO3HUKHOBEHNS.

4.6. MpnmeHeHne pe3b60BbIX COeAUHEHU

Mpu MoHTaxe Tpy6onpoBOAOB MOTYT NPUMEHSATLCS CrieayioLime Buabl pe3bboBbIxX
COeANHEHNIA:

* KOMBUHMpPOBaHHbIE (NaTyHHas 3aknagHas ¢ PP-R) ¢ BHyTpeHHe 1 Hapy>XHoW
Tpy6HOM pe3bbon

e pa3bopHble COeANHEHNs C HaKUAHbIMW rankamm

® pa3bopHble COeAVHEHNS C HAKUAHBIMU (hnaHLaMu.
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KHTYP

Tpe6oBaHUs N0 MOHTaXXy KOMOGMHUPOBAHHbIX (PUTUHIOB

MonunponnneHoBble GUTUHIM C PE3bOOBLIMU KOMMOHEHTaAMU
npeacTaBnsioT coboii KOMBUHNMPOBAHHOE N3aenue, Kopnyc
KOTOPOro BbIMOJIHEH U3 NonunponuieHa, pesbbosas 4yacTb U3
natyHn. O6wmin Bup, dutrHra npeacTtasneH Ha PucyHke 11: 1-
naTyHHas 3aknagHas; 2 - kopnyc dutuHra (matepman PP-R). | ;

_.-l —
N

B cootBetcTBUM co n.7.5.4 CIM1 40-102-2000 pe3bboBbie

coeavHeHns Tpyb 1 coeanHUTENbHBIX AeTanen cnegyet

BbIMOSHATb BPYYHYIO UM C UCNONb30BaHNEM KIIOYEN

C perynmpyembiM MOMeHTOM. KOMB1HNPOBaHHbIe

NoNMNpPONUIEHOBbIE PUTUHIM C TPYGHOM pe3bbort 1/2,

3/4 n 1 alonma, He UMeloLLME OTBETHOM YacTu «Mo, Pucytok 11.
A ! w N 3 a KoM6uHupoBaHHbIii

KIoY» CneayeT COeAUHATL C OTBETHOM pe3bboii Apyroro uTnHr

¢puTrHra 6e3 BCroMoraTenbHOro MHCTPYMEHTA, BPY4YHYIO

WM C CMONb30BaHMEM CNELMANbHOMO NEHTOYHOrO KIoYa,

obecneymBaloLLero 06xBaT No BCEM OKPY>KHOCTU DUTUHrA.

SAMNPELLAETCSH:

- NPUMEHEHME ra30BOro K/lo4a B Ka4eCTBE BCMOMOraTelbHOro MHCTPYMEHTA NS 3aTAXKM
06CnyXnBaHus;

- [LOBOPAYMBaTh NIATyHHbI KPaH U MHbIE PUTUHTM MPU MOJIHOCTBIO 3aTAHYTOM
pe3b60BOM COEAMHEHNMN 00 HEOBXOAMMOr0 YPOBHS, AN BbIBEAEHMSA B YA06HYIO MIOCKOCTb
06CnyXnBaHUS;

- NPOU3BOANTL MOHTaX pe3bB0BbIX COEAMHEHWUI HE COOCHO PACMONIOXEHHbIX U3OENNNA;

Mpu npncoepnHeRN KOMOBMHMPOBAHHBIX (PUTUHIOB K 3aMOPHOI apmaType (naTyHHble
LIapoBble KpaHbl, BEHTUSISA, DUNLTPbI 1 T.M.) NepBOHaYanbHO HEO6X0AMMO NPUKPYTUTb
UTUHT K 3anopHOI apmaType, a 3aTemM NpMBapuUTb ero K Tpy6e Takum o6pasom, 4Tobbl
3anopHyto apmatypy 66110 yao6HO o6cnyXunBaTh (4TO6bI pyyka Haxoamnach B Hy>XHOM
NNOCKOCTN).

HecobniopeHne ykasaHHOW NocneaoBaTenbHOCTU COOPKU COeANHEHNS MOXET MPUBECTU K
paspyLueHunio pe3bboBOI YacT! KOMOBUHMPOBAHHOIO (UTMHIA UM MPOBOPOTY 3aK1aAHOIroO
anemMeHTa B NOAMNPONuUieHe, Tak Kak npu BbIBOAE PYHKM KpaHa B MIIOCKOCTb, YAO6HYI0
AN 06CNY>XXMBaHUS, MPOUCXOAMUT 3HAYUTENBHOE MPEBbILLIEHNE JAO0NYCTUMOro MOMeEHTa
(AoNyCTUMBIA MOMEHT = 15 H*M) 3akpy4mBaHusa coeguHeHns. N B TOM 1 B Apyrom cnyyae
(PUTUHT CTAHOBUTCSA HENPUIOAHLIM AN MPUMEHEHUS MO Ha3HAYEHMIO, XOTS BU3yaslbHO 3TO
MOXeT 6bITb HE3aMETHbIM.

YnnoTHeHve pe3bbbl NPOV3BOANTCS C UCMONb30BaHMEM (GTOPONIAcCTOBOM NeHTbl (DYM)
M APYrMMU NOSIMMEPHbBIMU YIAOTHUTENSIMW NN CNieLManbHbIMU aHa3po6HbIMU KIesiMu,
repMeTukamMu st pe3ab60BbIX COEAMHEHNIA.
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AedekTbl coeAVHEeHuiA, NOJIYYeHHbIX METOA0M CBapKU HarpeTbiM

WHCTPYMEHTOM B pacTpy6

Tabnuua 14
HanmeHoBaHune OnucaHune OueHka
HapyxHble pedekTbl
1. NedekTHas M3meHsiowascs dopma rpata nunm ero He
dopma rpara* OTCYTCTBME Ha OJHOM nnu 06enx CTOpoHax ponyckaetcs
1.1, (4aCTUYHO MNK NO BCEW ANINHE CTbiKa) N3-3a:

|-
|| -

1
.|

- NOBbILIEHHOW TEMMepaTypbl HArpeToro
VNHCTPYMEHTa;

- N36bITOYHOrO BPEMEHW HarpeBa;

- HeJONyCTUMOrO OTKJIOHEHWUS1 pa3MepoB.**

*Kak npaBuio co4yeTaeTcsi C BHYyTPEHHUMU fedeKkTamMmm n3-3a CIMWKOM KOPOTKOro

BPEMEHV BbIAEPXKKU.

**Bo BpeMsi CBapKu C MOMOLLbIO HarpeTon MydThl y ee kpasi 06bI4HO 06pa3yeTcs Banvk,
ABNAOLLMINCS NEPBUYHBIM NMOKa3aTesieM TOro, 4TO NPOLECC CBAPKM BbIMOJTHEH MNPaBUIIbHO.

1.2.

i

L]
T
—

M3meHstowasncs dopma rparta nnm ero
OTCYTCTBME Ha OJHOW UM 06enx CTOpoHax
(4aCTUYHO MK NO BCEW AJINHE CThiKa) N3-3a:
- HEOCTATOYHOIO BPEMEHW HarpeBa;

- MOHWXXEHHOI TEMMNEPATypbl HArpeToro
VHCTPYMEHTa;

- HEJOMNYCTMMOrO OTKJIOHEHMWS Pa3MepOB.

He
ponyckaeTcs

1.3.

T ¥

M3meHstowasncs dopma rpata unm ero
OTCYTCTBME Ha OJHOW UM 06enx CTOpoHax
(4aCTMYHO MK NO BCEW AJINHE CThiKa) N3-3a:
- HeMcnpasHOCTM 060pPYLOBaHNS;

- HEMPaBUJIbHOIO PACMOIOXKEHNS 3aroTOBOK.

He
ponyckaeTcs

2.Yrnosoe
cMelLeHne

Tpy6a, cBapeHHas ¢ GUTUHIOM MOA,
YFIOM C OHOW 1S 06enx CTOPOH nnun
C He3HauuTesbHbIM AeEeKTOM 0XBaTa,
BbI3BaHHbIM, HANpuMep:

- HENCMNPaBHOCTbIO 060PYAOBaHMS;

- HEMpaBUJIbHbIM PACMOJIOXKEHNEM
3aroToBOK.

JonyckaeTtcs,
ecnmes<1wmm

3. HenpoBap
1 €ro NpuYmHbl.
3.1. Jecdopmauus

Jedopmauusi( oBanbHOCTb Tpy6bl Unn -
TUHra) Hapsifly C HEAOCTaTO4YHbIM CBAPOYHbIM
YyCUNMeEM, Bbi3BaHHas, Hanpumep:

- 0BasIbHOCTbIO 3aroTOBOK;

- HEMpaBWJIbHbIM XpaHeHNeM Tpy6 1/vnm
UTNHIOB;

- HeMCMNpaBHbIM 3aXXUMHbIM YCTPONCTBOM.

1,5% ot
cpepHero
Hapy>XHOro
anameTpa
Tpy6bl, HO
MakcrMarnbHO
1,5Mm
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AedekTbl coeANHEHNIA, NOJTYYEeHHbIX METO0M CBapKU HarpeTbiM
MHCTPYMEHTOM B pacTpy6

KHTYP

Tabnuua 14

HanmeHoBaHue

OnucaHne

OueHka

HapyxHble pedekTbl

3.2. HenonHoe
BBEAeHVe Tpy6bl

HepocTtaToyHasi AnvHa 30HbI CBapKM,
BbI3BaHHas, Hanpumep:

- HE[OCTaTOYHbIM BPEMEHEM Harpesa;

- BBEAEHNEM KOHLIOB Tpy6 B My Thl NoA,
HenpaBWbHbIMU yriamu;

- C/TMWKOM HU3KOM TemnepaTypon
HarpeToro UHCTPYMEHTa;

- NepemMelLeHeM B 0CEBOM HanpasneHmumn
BO BPEMSI OCTbIBaHWS;

- C/IMLLKOM ANNTESIbHON TEXHONIOrMYECKOW
naysomn.

JonyckaeTcs B
cnyyasx HesHa-
YNTENbHOrO YMEHb-
LIEHWS AIVHbI 30HbI
CBapKu OT HOMU-
HaJIbHOro 3Ha4YeHus
1 OTCYTCTBUS HaA-
pe30B BHYTPEHHErO
wea x<0,05d, x<0,1
OT rMy6VHbI My TbI

BHyTpeHHue pedeKTbl

3.3. HennoTtHoe
CMblKaHue NonocTn

JlokarnbHoe, NpoTsXKeHHOE OCeBoe,
pafaukansHoe hopM1POBaHME KaHASOoB,
BBbI3BAHHOE, HaNpumep:

- BbleMKaMu Ha MOBEPHOCTU TPyObl;

- NPEeBbILLEHVEM AOMYCKOB AVAMETPOB
TPyGbl nn UTUHTA;

- HemnpaBUWJIbHON MexaHN4eckon o6paboTKo;
- YINOBbIM CMELLEHNEM TPYObI B MydTe.

He ponyckaetcs

3.4. HenpasunbHoe
nnaenexHne

JlokanbHas unu NpoTs>KeHHast 30Ha HeMpo-
Bapa,BBbl3BaHHas!, Hanpumep:

- TEPMUYECKMM NOBPEXAEHNEM;

- 3arpsi3HEHHBIMY CBapVBaEMbIMU NMOBEPX-
HoCTAMU;

- HenpasuJbHbIM NOA60POM Napbl cBapu-
BaeMblx MaTepManos;

- 3arpsI3HEHHOCTbIO HarpeBaTens.

He ponyckaetcs

4. CpaBneHHoe
ceyeHue Tpybbl

BcTaBneHa cnuwkom faneko Bo BpeMs Har-
peBa un CBapKu, YTO BbI3BAHO, HaNpumep:
- N36bITOYHBIM CBAPOYHbIM YCUITUEM;

- CBApPKOW TOHKOCTEHHBIX TPY6;

- N36bITOYHBIM BPEMEHEM Harpesa;

- NOBbILLEHHOM TEMMepaTypon CBapKu.

5. Mopsbl, BKNIOYEHMSA
MHOPOAHbIX Ten

M30n1poBaHHble, MHOrOYUCIEHHO
pa36pocaHHble NN NIoKaNbHO
CKOHLEHTPUPOBAHHbIE MOPbI MY
BKJIIOYEHUSA, BbI3BAHHbIE, HANpUMep:

- ra3oo6pa3oBaHeM BO BpEMS CBapKu
- 3arpsA3HEHHOCTbIO HarpeBaTesibHoro
WNHCTpYMeHTa.

JonyckaeTcsa
Hanunyme HeboNbLINX
M30/IMPOBaHHbIX
nop,
ecnun Ax<0,05 x
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KHTYP

KonunyectBo BUTKOB YNJIOTHUTENIbHOrO MaTepuana Ta6nuua 15
Pean6a KonnyectBo BUTKOB
Nenta ®YM 0,2 mm JNenta ®YM 0,075 mm
1/2"” 6 16
3/4" 7 18
1” 8 21

MYM neHTa fO/MKHA HAKPY4MBaTbCS MO BCEW WMPUHE pe3bbbl U MO HanpaBieHNo CKpyYn-
BaHWs GUTUHIOB. Mpn HEO6XOAMMOCTM AEMOHTaxa COeANHEHNS «<KOMOVHNPOBAHHbIN
DUTUHT — NaTyHHbIA KpaH» HEO6XOANMO COXPaHUTb LLENOCTHOCTb YKa3aHHOMO COEAVHEHMS
0o ysepomnenusi npeacrasuteneit MK KOHTYP u cornacoBaHus fanbHeNWnNX AENCTBUN.

Pa36opHble coeauHeHUs C HAKUAHbIMU raikaMmm

PasbopHble coeanHEHV NMPUMEHSIIOTCS A5 NPUCOEAVNHEHUS pa3fIMYHOM apMaTypbl
(Hacocbl, KpaHbl pacxofoMepbl, KOHTPOJIbHO-N3MepUTENbHbIE MPUBOPLI U T.4.) K cucTeMe
TpybonpoBsogaa. A Takxe, Ansi BO3MOXHOCTM OTCOeAMHEeHMs YacTu TpybonpoBoaa (Hanpu-
Mep, A5 ero 3ameHbl), He pasbupas Bcto cuctemy. [MK KOHTYP komnnekTyeT cBou pas-
60pHble COeANHEHNS CUNTMKOHOBBLIMU KOJMbLIEBbIMU NPOKaakaMu, obecneyvsaowmmm
BbICOKYIO TEPMUYECKYIO CTOMKOCTb M 3N1aCTUYHOCTb B TEYEHME BCEro cpoka ciyx6bl Tpy6o-
nposoja.

Pa3beMHble coeANHEHU MOHTUPYIOTCA 6e3 U3NULLHUX ycunuii. YpesmepHoe
ycunane MoXeT paspyLumnTb TOPLEBYIO NPOKIAaAKY.

PaaGoprle CcoeAuHeHNs C HaKUAHbIMU paHuaMmn

JaHHble coeamHeHns NpefHasHavyeHbl 415 NOAKIII0YEHMSA NONUNPONUIIEHOBOro Tpybonpo-
Boga anametpom D 50-110 mm Kk apyrum Bugam Tpy6 1 3anopHO apMmaTypbl C pa3MepoMm
ot D 40 po D 100. Pasmepbl COOTBETCTBUSI MOAMNPONUIEHOBBIX NaHLEBbIX COeANHEHUI
1 OTBETHbIX CTasbHbIX MIOCKMX npuBapHbix dnaxues PN10 no FOCT 33259-2015
npuBeneHbl B Tabnuvue 16.

CooTBeTCTBME pa3mepos (JIaHLEeBOro CoeANHeHUs

PP-R ctanbHbiM hnaHuam Ta6nviua 16
MnaHey PP-R D ctanbHoro ¢naHua
50 40
63 50
75 65
90 80
110 100
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KHTYP

CyLecTByeT HECKONbKO BApNAHTOB pa3sMepHOCTEN (iaHLEeB, HE COBNaaatoLwmx no
oTBepcTUAM. YTO6bl NPOBEPUTH COBMECTMMOCTb HaLUMX NOSIMMPONUIEHOBbIX hfiaHLEeB
C BalUMMM CTanbHbIMY NPOMN3BEANTE HEOOXOAMMbIE 3aMepPbl M CPABHUTE C HALLIUMU
yepTexamu, pa3MeLLeHHbIMY Ha cainTe B pasaene «TexHnyeckas noaaepxkas.

4.7. CoepuHeHune Tpyob Npyu MOHTaXxe

CornacHo n.8.13 CIM140-102-2000 npuemKy B 3Kcrtyataumio Tpybonposoaos Heo6xoanmo
NPOBOAMTb PYKOBOACTBYACb OCHOBHbIMU nonoxeHnnsamu CHUM 3.01.04, a takxe CHull
3.05.04. MNpwu ncnblTaHUsiX Tpy60NpPOBOAOB BOAOCHAGXEHNS U HANOPHOK KaHanMsaumm n
cAaye nx B aKCrIyataumio JOMKHbI COCTaBNATLCS:

® aKTbl Ha CKPbITble paboTbl (MO OCHOBaHWIO, ONOpPaM 1 CTPOUTENbHBIM KOHCTPYKLIMSM Ha
Tpy6onposopax uT.a.);

® aKTbl HAPY>XHOro 0CMOTpa TPyOONPOBOAOB 1 3N1IEMEHTOB (Y3108, KONIOALEB U T.4.);

® aKTbl UCMbITAHWIA HA NPOYHOCTb U NIIOTHOCTbL TPY6ONPOBOAOB;

® aKTbl Ha MPOMBbIBKY 1 AE3MH(EKLMIO BOOONPOBOOB;

® YCTAHOBJIEHNE COOTBETCTBUS BbINONHEHHbIX Pa6OT MPOEKTY;

® aKTbl BXOAHOIO KOHTPOJIA KayecTsa TPyb 1 COEAMHUTENbHbIX AeTanen.

Bce cMoHTUpOoBaHHbIe TpY60ONPOBOAbI [OMKHbI 6bITb NOABEPrHYThI UCMbITAHVAM AABIEHNEM
cornacHo Cn73.13330.2016 (CHwul 3.05.01-85), CM 40-101-96, CIM 40-102-2000.
CucTeMbl BHYTPEHHENO XOJIOAHOIO 1 ropsivYero BoAOCHa6XXeHUs AOMKHbI 6bITb MCMbITaHbI
rMApPOCTaTUYECKUM NI MAaHOMETPUYECKMM METOAOM C cobniogeHnem Tpebosannin FOCT
24054-80, TOCT 25136-82. lnppocratnyeckme n MaHOMETPUYECKME NCMbITAHUSA CUCTEM
XONOAHOr0 M ropsiyero BOAOCHAGXEHNS [OMKHbI MPOM3BOAUTLCS 00 YCTAHOBKM
BOAOpa3bopHO apMaTypbl.

lnppaBnuyeckue ncnbiTaHns Tpy6onNpoBOAOB AOMKHbBI MPOM3BOAUTLCS NPU TeMnepaType B
3paHuK He MeHee +5 °C. Temnepartypa BOApl, MCMOJIb3yeMOI NPy NpOBeAEHNN NCTbITAHNIA
[OJKHA 6bITb TakXke He Huke +5 °C. 3anofiHeHne CMOHTMPOBaHHOMO Tpy6onpoBoAa BOL4OM
MOXET OCYLLECTBNIATLCSA HE paHee, YeM Yepes 2 yaca nocsie cBapku NocnefHero
coeanHenus. CornacHo CI 40-101-96 n.6.1.: <McnbiTbiBaTL TPY6ONPOBOA CNEayeT npu
NONOXUTENbHON TEMMNEPATYPE M HE paHee YeM Yepes 16 4 nocne cBapku nocnegHero
coeanHEeHUs».

CornacHo CIM 40-102-2000:
MpepBapuTenbHbie rMApPaBINYeCKUe UCTNbITAHUSA

I'Ipep,BaleTeanble rmopasnnyeckmne ncnbitTaHnsa Npon3BoadaTCH B cne,u,ylou.l,eﬁ
nocnienoBaTesibHOCTU:

1. Tpy6onpoBoL, 3anoNHAETCS BOAOW, CTPABAMBAKOTCA OCTATKN BO34yXa, U BblAep>KMBaETCs
6e3 naBneHusi B Te4eHne 2 4acos.

2. B Tpy6onpoBofe co3pnaeTcs ucnoitatenbHoe AasneHve(P, ) 1 OHO NOAAEpXVBAETCA B
TeyeHue 0,5 vaca.

3. VicnbiTaTenbHoE AaBneHNEe CHUXAETCS A0 pacYeTHOro (Ppac) 1 NPON3BOAMUTCS OCMOTP
TpybonpoBoaa. BennunHy npobHOro AaeneHust npu ruapocTaTmiyeckoM MeTome UCMbITaHns
cnepyet NnpyHMMaTb paBHon 1,5 n3bbiTouHoro paboyero naBneHus.
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Bbloep>aBLUMMUN UCMbITAHUS CYUTAIOTCA CUCTEMBI, €CN B TedeHne 10 MUHYT HaxoXaeHus
nof Npo6HbIM AABNIEHWEM MPU FTMAPOCTAaTUYECKOM METOAE UCMbITAHUI HE 06HAPYXXEHO
napeHuvs pasneHuns 6onee 0,05 MMMa (0,5 Krc/KB.CM) 1 Kanesib B CBapHbIX LWBax, Tpybax,
pe3bb0BbIX COEAVHEHMSAX, apMaType 1 YyTeYKM BOAbl Hepe3 CMbIBHbIE YCTPONCTBA.

OkoHuarTesbHble rmapaBsin4yeckne ucnbiTaHnsa

OKkoHuaTesbHble rapaBanyeckne NCnbiTaHWs NPOBOAATCA B CeayloLei
nocnepoBaTenbHOCTU:

1. B tpy6onpoBope co3paeTcs aBneHne Ppas 1 Noaaep>X1BaeTCcs B TE4EHUe 2 4acos, a npu
napeHum pasnexus Ham 0,02MlMa npon3BoguTCa Nnoakayka Boabl.

2. [laBneHue nofHMMaeTcs A0 YPOBHA UcnbiTatensHoro P, 3a nepuop He 6onee 10 MyHYT
1 NoAAEepPXNBAETCS TeYeHne 2 4acoB.

1o oKOHYaHUN NcnbITaHUM rmopocrtatm4eCkMmMm MeTogom Heob6xoaMmMo BbINyCTUTb BOAY U3
CNCTEM BHYTPEHHEr0 X0N0o4HOro 1 rops4yero BOOOCHA6XeEHUS.

3. NlaBneHue nogHMMaeTCs A0 YPOBHS UCTbITaTENIbHOrO P, 3a nepuop, He 6onee 10 MuHyT
1 NoaAep>X1BaeTCcs B TE4EHNE 2 4acos.

Mo OKOHYaHUK UCMbITaHWIA TMAPOCTATUYECKUM METOLOM HEOOXOAMMO BbINYyCTUTL BOAY U3
CUCTEM BHYTPEHHErO XONIOAHOIO 1 ropsiHero BoAOCHa6GXeHus.

MHeBMaTnyeckme (MaHoMeTpUYeCcKue) UcnbiTaHus

MHeBMaTUYeCKMEe (MAaHOMETPUYECKINE) NCTbITAHUS TPYOONPOBOAOB, BbINMOMHEHHbIX
13 NOJIMMEPHbIX MaTepuanos, MPOU3BOASATCA TOSIbKO NMPW HA3EMHOWN U HAA3EMHOM UX
npoknagke B Cneayowmx cyvasx:

® NPVYIMEHEHMWE BOAbI HEAOMYCTUMO MO TEXHUYECKUM MPUYMHAM;

® BOJA B HEOOXOAMMOM KONMYECTBE OTCYTCTBYET;

e TEMMnepartypa okpy>xatowero sosayxa Huxke 0 °C.

Mopsipok npoBeneHNst MTHEeBMATUYECKUX UCTbITaHUI 1 TpeboBaHua 6€30MacHOCTY Npu
npoBeneHnn paboT JOMKHbI COAEPXaTbCs B MPOeKTe Ha TpybonpoBOoA.

5. TPAHCNMOPTUPOBKA U XPAHEHUE

CornacHo CIM40-101-96 n.3.1 TpaHCcnopTUpoBaHue, Norpyaka 1 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 MPU MCMOMb30BaHUN CreumanbHbIX YCTPOUCTB, obecneynBatoLLmx pukcaumio Tpyob,
a TaKKe NPUHATUM 0COBbIX Mep NPeAO0CTOPOXHOCTHM (TPYbbl He n3rnbatb, He 6pocaTtb 1 He
npuaaBAnBaTh TSXENbIMU NpeaMeTamm).

Tpy6bl M GUTUHIM NEPEBO3STCS NIOObIM BUAOM TPAHCMOPTA B COOTBETCTBUM C NMpaBuiaMu
nepeBO3Ku rpy30B 1 TEXHUYECKMMU YCIIOBUSIMU NOTPY3KU 1 KpernyeHns rpy3os. Tpyobl

1 COEAMHUTENbHbIE AeTann Heo6xoanmo obeperaTb OT yAAPOB M MeXaHNYeCKUX Harpy3okK,
a VX MOBEPXHOCTUN — OT HaHeceHus uapanuH. MNpu nepeBoske Tpybbl 3 PP-RC Heob6xoanmo
yKJ1aaplBaTb HA POBHYIO MOBEPXHOCTb TPAHCMOPTHBIX CPEACTB, MPEAOXPaHsisl OT OCTPbIX
MeTannmyeckux yrnos n pedep nnatdopmbl (CM 40-101-96 n. 3.2).

28 TexHuyeckoe pyKoBOACTBO



K-HTYP

Tpy6bl 1 GUTUHIM HEOBXOAMMO 3aLMLLATD OT MEXaHNYECKMX NMOBPEXAEHWNN, COTHEYHOMO
13ny4YeHns, AencTBus Tenna (MMHMMasbHOE PACCTOSIHUE OT OTONMUTESNbHbIX NPUGOPOB 1
Hen3onnpoBaHHbIX Tpy6onpoBoaoB He MeHee 1,0 M), opraHnYeckmx pactesoputenem n
aTMocepHbIX 0CaAKOB.

MecTa xpaHeHusi Tpy6 [OXKHbI ObITb POBHBIMU, TPYObl AOMKHbI ObITb YOXEHbI MO BCEM
OJIMHe, BbICOTa CJ0si He AoskHa npesbiwaTh 1,2 M. MNepeTtackmnBaTtb 1 6pocaTb TPyObl
3anpewaetcs. ObpawaTbca ¢ MaTepmanom PP-R npu TemnepaType okpyxatowiero
BO3Ayxa Hmxe -5°C Heo6x0aMMO C MOBbLILLEHHOM OCTOPOXHOCTbIO. LlapanuHbl, BO3HMKLINE
BCNEACTBME HEMPaBUSIbHOrO XPaHEeHWst UM TPAHCMOPTUPOBKM, MOTYT SIBASITLCS NPUYNHOWN
BO3HMKHOBEHMS TpelmH. Ecnun Tpyba TpaHcnopTMpoBanach Npy oTpuLaTenbHOM
TeMneparype, a 3aTeM 6bifla HEOCTOPOXHO BbIFPYXXEHA, Ha ee TopLax MoryT NosiBUTbCS
MWKPOTPELLUHbI.

Tpy6bl LOKHBI XPAHUTBLCS Ha CTENIaXax B 3aKPbITbIX MOMELLEHUSX UN NMOJ, HABECOM.
BbicoTa wrabens npu KpaTKOBPEMEHHOM XpaHeHMn TPy He AOMKHA NPeBbIWaTh 2 M.

B cootBeTctBUM ¢ CIM 40-101-96 n.33.3.: «Tpy6bl 1 cOoeguHuTenbHble aetanu ns PP-RC,
[OCTaB/EeHHbIE Ha O6GLEKT B 3VIMHEE BPEMS, Nepea, X NPUMEHEHNEM B 34aHUSAX LOJIKHbI
6bITb NPeaBapUTENbHO BblAEPXKaHbI NPV MONOXUTENBHOM TEMMNEPATYPE HE MeHee 2 Y».

JononnutenbHble TpebosaHmsa MK KOHTYP no TpaHcnopTupoBKe, NOrpysKe 1 pasrpyske
Tpy6 PP-R GF yka3aHbl B [MpunoxeHnn A fapaHTUIMHOIO NMCbMa 1 pa3MeLLEeHbl Ha canTe
WWW.KOHTYP.p® B pasgene «TexHnyeckas nogaepxkar.

6. TAPAHTUSA

MK KOHTYP rapaHTpyeT cOOTBETCTBME NPOAYKLMM COBCTBEHHOIO NPON3BOACTBA
TpeboBaHVAM HaJEeXHOCTM 1 6e30MacHOCTU, MPU YCNOBUK COBNIOAEHMA NoTpebutenem
npaBu UCMOJIb30BaHUS, TPAHCMOPTUPOBKU, XPAHEHMS, MOHTaXa W 3KCnyaTauumn.

6.1. MapaHTusa Ha npoaykuuio ¢ norotunom «KOHTYP» coctaensieTt 10 ner
1 pacnpocTpaHfaeTcs Ha:

e Tpy6bl n putnHrn PP-R, PP-RCT;

e Tpy6bl PE-RT «Tennbii non»;

o Tpy6bl U PUTUHIM ANS BHYTPEHHEN N HAaPYXXHOW KaHannsaumu,

o Tpy6bl rodpupoBaHHbIE;

o Tpy6bl U puTUHIM cucTembl G-RAY.

6.2. MapaHTuda Ha npoaykumio 6e3 norotuna «<KOHTYP», a Takke KpaHbl
«Ctanpapt KOHTYP» cocTaensieT 2 roaa.

6.3. lapaHTKsa HAa MHCTPYMEHT cocTaenseT 1 roa n pacnpocTpaHaeTcs Ha:
o Komnnektbl cBapoyHble PROFF, CANDAN;

o HoxXHWMUBI anst pe3ku Tpy6.

6.4. ApaHTUsa HA UHCTPYMEHT cocTaBnseT 6 MecsiLeB U pacnpocTpaHsaeTcs Ha:
KomnnekT rugpasnuyecknin "Mpecc-Tuckn" ons HaaBMXHbIX b3,
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6.5. MpaHTUIAHBIV CPOK NCYMCNSETCS C MOMEHTA peanu3aumm NpoayKumm KOHEYHOMY
notpebuTenio, NOATBEPXAEHHOr0 JOKYMEHTaIbHO, MPpU COOMI0AEHUN CNeayoLLMX

YCNOBWIA:

® OCYLLECTBNEHMM MOHTaXa n3aenui cneumanM3vpoBaHHON OpraHmM3aumen, MetoLLen
[OOKYMEHTbI, NoATBEPXAaoLMe NpaBo BeAeHNs JaHHON AeATeNbHOCTY,

® OCYLLECTB/IEHNM MOHTaXa B COOTBETCTBMM C TPe6OBaHMSMN HOPMaTUBHO-TEXHNYECKOW
OOKyMeHTaumu,

® 1CMONb30BaHNM CrieLnanbHO NOArOTOBNEHHON BOAb! B CUCTEMAX FOPSYEro
BOAoOCHabxeHus1, cornacHo rnase XXVI “IMpaBun TexHM4eCcKom aKcrnyaTaumm aneKTpudeckmx
cTaHumi u ceten Poccuickon Mepepaumnn” ot 4 oktabps 2022 r. N 1070;

¢ MPOBeAEeHNN NCMbITaHWIA TPYOONPOBOAHON CUCTEMbI HA MPOYHOCTb U FEPMETUYHOCTb
rMapaBvyeCKUM UM MHEBMATUYECKUM CMOCOB0M 1 NOATBEPXKAEHUN pe3ynbTaToB
ncrnbiTaHnm AKTOM, nepep coaden B 3KCryataumio BHOBb COOPY>XEHHOM CUCTEMbI Ui nocse
PEKOHCTPYKLIMM (KannTanbHOro peMOHTa) AENCTBYIOLLEN CUCTEMDI;

e COOTBETCTBUM NapameTpoB 3KCryaTaLumm 3Ha4eHNsaM, yKazaHHbIM B HOPMaTUBHOM
JOKyMEeHTauun 1 JOKyMeHTaumm1 3asoja Npon3soauTens (macnopra, pykoBOACTea no
3KCMnyaTaumm Ha NPoAyKLUMIO).

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

lapaHTVA He pacnpocTpaHaeTcs Ha AedeKTbl, BO3HMKLLME B ClyYae:
® HapyLLUEHWNS YCNOBWIA XPaHEHWS, TPAHCMOPTUPOBKM, MOrPYy304HO-Pa3rPy304HbIX PaboT;

e HapyLleHna TpeboBaHWii HOPMATUBHO-TEXHUYECKOM JOKYMEHTALMN K MOHTaXy 1
3aKcnnyaTaumu n3penvn;

e HapyLleHnsa TpeboBaHuii No obpatleHunio ¢ Tpybamu PP-R GF PP-R (MpunoxeHne A k
[apaHTUHOMY NCbMY);

® HapyLieHns Tpeb6oBaHMI MO MOHTaXy KOMOBUHMPOBaHHbIX pUTHHroB (Mpunoxenne b k
lapaHTUiiHOMY NUCbMY);

e (hOpC-MaxOpHbIX 06CTOATENLCTB.

MpeTeH3nmn K Ka4ecTBy NPOAYKLMN MOTYT BblTb NPeabAB/IEHbI B TEYEHME rapaHTUINHOMO CPOKa
1 Npuv CO6NI0AEHNM YCNOBUIA NPEAOCTaBNEHNS rapaHTUm.
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NMPUNTOXXEHUE 1
METOAUKA PACYETA HAMPSKEHUS B CTEHKE TPYBbI Oo

1. PacyeT MaKCMMasbHOro A0MyCTMMOrO HaNpPsXXeHWs B CTeHKe Tpybbl O, NpoM3BoAMTCS C
nomotpio npasuna MarHepa B nocnenosa-TenbHOCTH, nanoxeHHon B FTOCT 32415-2013:

TYD = 3a/t,
roe a — NPOAOIIKUTENBHOCTb BO3AENCTBMSA i-0i TeMMNepaTypbl B MPOLEHTaX B TeyeHue roaa;
1

t — Bpems HenpepbIBHOIO [ECTBYS TemMnepaTypsl i, KOTopoe Tpy6a MoXeT Bblaepxath 6e3
pa3spyLUeHus, BbIPAXEHHOE B Yacax Uiv roaax.

2. Cpok cnyx6bl Tpybbl BblYMCAETCSA MO hopMyne:

t =100/TYD
3. Onpenensem O, nyTem NOCNEL0BATE/NbHOMN anmnpoKCMMaLmu.
3.1. 3apaeM pacyeTHoe HanpsbkeHVe B CTeHke Tpy6bl O, = N.

3.2. ina pabouyen (T,.6) MaKcumaneHow (T ) v aBapuiiHoii (T ) TemMnepaTyp BelYUCTSEM

3HaYeHUsI HAaNPSHXXEHUI C Y4eTOM KO3 duMUMeHTa 3anaca NPOYHOCTU COOTBETCTBEHHO:
0,=Cl-0,,0,=C2-0,0,=C3- 0,

3.3. MNonb3ysck rpadrkomM Unu ypaBHEHUSIMU, NPUBEAEHHBIMW HA PUCYHKe 1, onpepensem

BpemeHa t,, t, n t;, KoTopble Tpy6a MOXET BbIAEPXaTb MPY 3aAaHHbIX KOMOMHALMAX

Hanps>XeHUsi B CTEHKE 1 TeMnepaTypbl B OTAENbHOCTH.

3.4. [ona noBpeXaeHns, NpUxXoasaLascs Ha rof Nnpu HenpepbiBHOM BO3OENCTBUM

i-oV TemnepaTypbl COOTBETCTBEHHO paBHa 1/t , a npu orpaHM4eHHOM BpeMeHu

BO3pencTema — a,/ t.

3.5. Mo dpopmynam pacyeta TYD n't _onpenensem cpok cnyx6bl Tpy6bl.

4. B cnyyae CylweCTBeHHOro OTK/IOHEHVA 3HAYEHMsA t OT pacyeTHOro CpoKa aKcnyaraumm

pr6bl 3HavyeHune OO N3MEHAETCH, U pacyeTbl NO HacTosLen MeToaukKe NOBTOPAKOTCA
MeTo40M nocnenoBaTesibHbIX ﬂpVI6ﬂI/I)KeHV|I7I.
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NPUNOXXEHUE 2

XuMunyeckas CTOMKOCTb TPY6 U coeAMHUTESIbHBIX AeTanen

13 cononumepa nponuneHa PP-R (Hayano Taénuubi)

ArpeccuBHas cpepa

KoHueHTp.

XumMmunyeckasi CTOMKOCTb

20° 60° 100°

AueTtanbperug TR YC — —
AueTtanbdeHoH TR C © —
AHrenpva ykcyc, K-Tbl TR o — =
Ykcyc. k-Ta pa3bas. TR o YC HC
Ykeyc. k-Ta pasbas. 40% C C =
AueToH TR C = =
KncnoTHbIn auetaHrnopua, 40% o C =
AKPUNOHUTPUN TR o YC —
AOvnuHoBas K-Ta TR C C —
Bosayx TR C © C
Cynbdar Alaune GL o C —
Me-Me lll

AnnunoBsblil cnvupT pas6as. 96% o C —
KBacupl TR C © —
Xnopupa, anioMmHms GL o C —
Cynbdart anomMmHns GL o C —
AmbepHas K-Ta GL o C —
JByamunHoaTaHon TR C — —
Ammunak, ras TR o C =
AMMUMaK X1OK. TR o C =
AnnnnH TR C = =
AmMMuak, Boga GL C C —
AueTaT aMMOHUS GL C C —
Kap6oHat aMMoHust GL o C —
Xnopua aMmmoHus GL o —
dnopua aMmMoHus L C C —
Hutpat ammoHus GL o C C
®ocdar aMMoHus GL o C o
Cynbcdat aMMoHUs GL o C o
AueTat amuna TR yC C =
AmMUnoBbI cnupT TR C — ©
AHUNMH TR yC C —
Tnapoxnopua aHunMHa GL o yC —
AHOH TR yC C —
AHOH (UmMKnOorekca-aHoH) TR yC YC HC
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MPUJ10OXKEHUE 2

Xumuyeckas CTONKOCTb TPY6 U cOeANHUTENbHBIX AeTanein
13 conosumepa nponuneHa PP-R (npoaomkeHue Tabnuubi)

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

AHTUDPU3 H C HC C
Tpuxnopug aHTUMOHUSA 90% C C —
fA6noyHas k-Ta L C C =
f6noyHas K-Ta GL C C =
A6104HOE BUHO (OPTO) H C C —
Llapckas Boaka H C C C
MbiwbskoBas K-Ta 40% C © =
MbiwbskoBas K-Ta 80% C C YC
Mopokenn 6apus GL C C ©
Conu 6apusi GL © © C
AKKYMyNATOpHas K-Ta H © © —
(anekTponuT) © © C
Mueo H

Anbperng, GL C C —
Cmecb 6eH3MH-6eH30n 8090/2009 yC HC HC
Benson TR YC HC HC
Xnopwp 6eH3unna TR yC - -
Bypa L © C -
BopHas k-Ta GL © C C
Bpom TR HC HC HC
MNapbl 6poma Bce YC HC HC
ByTtaauveH, ras TR YC HC HC
BytaH (2) ovon (1, 4) TR © C —
Byraavon TR C C —
BytanTpuon (1,2,4) TR © C -
ByTtuH (2) ovon (1,4) TR C — —
Auertar 6yTuna TR YC HC HC
Bytunosbiii cnvpt TR © YC yC
ByTtunosbin bexHon GL C — —
ByTunosbin heHon TR HC = —
ByTuneHoBbI rMnKonb 10% © YC —
ByTuneHoBbI rnnkonb TR © = —
ByTuneH xuax. TR YC — —
Kap6oHart kanbuums GL C C C
Xnopvg kanbums GL C © ©
Tnppoxnopwua kanbums GL C © ©
fmnoxnopua Kanbums L C = —
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NPUNOXXEHUE 2

XumMunyeckasi CTOMKOCTb TPYO M COeAVHUTENbHbIX AeTanei
13 conosumepa nponuneHa PP-R (npoaomkeHne Tabnuubl)

XumMnyeckasi CTOMKOCTb

ArpeccusHas cpepa KoHueHTp. 20° 60° 100°
Hutpart kanbuus GL C C —
Kap6onuH H C — —
Juokenp yrnepopa, ras Bce C C —
Juokenp yrnepoaa, Xuak. Bce C C =
Kap6oHnmoHokemna, Bce C C —
Kap6oHcynbdbua, TR HC HC HC
KayctukoBas coga 60% C © ©
Xnopan TR o o —
XnopamuH L o —
XnopataHon TR C © -
XnopHosaras K-Ta 1% C yC HC
XnopHosaras k-Ta 10% o yC HC
XnopHosartas 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
XpomoBasi K-Ta 40% yC yC HC
XpomoBasi K-Ta/cepHas K-Ta/Bofa 15/35/50% HC HC HC
XpOTOHOBbIV anbaern, TR C = —
JIMoHHas K-Ta VL C C C
JInmoHHasn k-Ta VL C C C
lopopckon ras H C — =
KOKOCOBBbIN XUPHbIA CNnpT TR C yC =
Kokocosoe macno TR C — —
KoHbsK H C C =
Xnopwg mepm (I1) GL C C =
Linannp mepm (1) GL C o —
Hutpat meaum (11) 30% C C C
Cynbdat meomn GL C © —
Kykypy3Hoe macno TR C yc —
Xnonkosoe macno TR o o —
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NPUJIOXKEHUE 2

K-HTYP

Xumunuyeckasi CTOMKOCTb TPY6 U coeAMHUTENbHbIX AeTanen
n3 conosmmepa nponuieHa PP-R (npopomkeHue Tabnuubl)

XnMmuyeckas CTOMKOCTb

ArpeccuBHas cpepa KoHueHTp. 20° 60° 100°
Kpeson 90% C C —
Kpeson >90% C — —
LivknorekcaH TR C — —
LinknorekcaHon TR C YC —
LivknorekcaHoH TR YC HC HC
JekcTpuH L C C —
Miokosa 20% C C C
1,2 puaMunHaTaH TR C © —
JlnxnopykcycHas K-Ta TR YC = =
JlmxnopykcycHas K-Ta 50% C C —
JAnxnop6eHsmH TR YC — —
JAunxnopatuneH (1,1-1,2) TR YC — —
Jn3enbHas cMaska H © YC -
JAnaTnnosbIi aMuH TR © — —
JnaTtnnossbin achnp TR © yC -
Aunrnukonuesasn K-Ta GL © C —
Juvrekcun daTtanara TR © YC —
Jun-uco oktundaranara TR C YC —
Jmn-unco npununacdup TR yC HC -
JAunmetncdopmamng, TR © C —
JMMeTMNoBbI aMUH 100% © — —
Jn-H 6yTrnonebii acpup TR YC — —
JIMHOHWUnoBbIN haTanaT TR C YC —
JlmokTunoebi hatanat TR © YC —
JvokcaH TR YC YC —
MuTbeBas Boaa TR C C C
StaHon L C C —
STaHon+2% Tonyona 96% © — —
STunauetart TR (3 YC HC
STunosbIvi cNnpT TR C C C
3TnnoBbln 6eH30n TR yC HC HC
STUNOBbIN XNOpUA, TR HC HC HC
STUNEHOBbIV AnaMUH TR © © —
STUNEHOBBIN MMNKONb TR (C C C
Okcunp, aTuneHa TR HC - -
Kucnota xxupHoro psipa 20% C = =
JKupHble k-Tbl > C4 TR C YC =
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NPUNOXXEHUE 2

XumMunyeckasi CTOMKOCTb TPY6 M COeAVHUTESIbHbIX AeTanein
13 cononumepa nponuneHa PP-R (npoaomkeHne Tabnuubl)

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

BpoxeHune conopa H C © =
Conv ynobpeHunii GL C © —
MneHo4Has BaHHa H C C —
MdTop TR HC _ _
KpemHedhTOprncTo-8000pOAHAA K-Ta 32% C

Mopmanbaerng, 40% C © —
MypaBbuHas K-Ta 10% C © YC
MypaBbuHas K-Ta 85% C yC HC
®pykTo3a 6 C C o
DpyKTOBbLIE COKM H C C o
Mypcdunosbin cnnpT TR C yC —
KenatunH L C © &
miokosa 20% C o o
MuuepuH TR C C C
Mukonvesas K-Ta 30% C YC =
TonneHbI XMBOTHbIN XMP H yC = —
HCI/HNO3 75%/25% HC HC HC
lentaH TR C yC HC
lekcaH TR C yC =
lekcanTpuon (1,2,6) TR C © =
vpopasuvHrugpart TR C = =
dTopoBOAOPOAHAs K-Ta 40% C yC HC
ConsHas k-Ta 20% C C =
ConsHas k-Ta 20-36% C yC yC
dTOpUCTOBOAOPOAHASA K-Ta 40% o o —
dTOpUCTOBOAOPOAHASA K-Ta 70% C YC —
Bonopon TR C C -
XnopwcTbiii BOJOPOS, TR C C —
Mpokcnp Bogopona 30% C yC =
LinaHncToBogopofHas K-ta TR C C —
CepHOKNCNOTHBIN FrMAPOKCUNAMMOHNIA 12% C C —
JlopnHOoBbIN pacTBOp H C YC =
M3ookTaH TR C yC HC
M3onponun TR C C o
KepocuH H C yC HC
a-OKCUMPOMMOHOBAas K-Ta 90% C © —
NaHonuH H C yC —
AueTaTt cBMHUA GL C o HC
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K-HTYP

MPUJIOXKEHUE 2

XuMunuyeckas CToMKOCTb TPY6 M coeANHUTENBHBIX AeTanen
13 cononumepa nponuneHa PP-R (okoH4YaHue Tabnuuibl)

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

JIbHAHOE Macno H C C C
CmasoyHble Macna TR C yC HC
Xnopwg, marHms GL C C S
mppokcukapboHaT MarHus GL C C HC
Conu marHusa GL C C —
Cynbdat marHus GL C © ©
MeHTon TR C © =
MeTaHon TR C © =
MetaHon 5% C C YC
MeTtunauetar TR © © -
MeTtunamunx 32% © = —
MeTtun6pomup, TR HC HC HC
MeTtunxnopun, TR HC HC HC
MeTnnaTnnkeToH TR © yC —
PtyTb TRC © C —
Conuv pTyT™! GL © C C
Monoko H C C C
MuHepanbHas Boga H C C C
Menacca H © C —
MoTopHoe macno TR © yC —
MpupoaHbI rasz/conu H1Kens TR/GL c/C HC -
A30THas K-Ta 10% © yC HC
A30THas k-Ta 10-50% YC HC HC
A30THas K-Ta >50% HC HC HC
2-Hutponyon TR C yC —
A30TUCTbIE rasbl Bee C C —
Oneym (H,SO, + SO;) TR HC HC HC
OnnBkoBoe Macno TR © C yC
LLlaBenbHas k-Ta GL © C HC
Kucnopop, TR © = —
O30H 0,05 ppm © yC -
nga$mosble 3MynbCUn H © C —

pagpuHOBOE Macsno TR C C HC
MepxnopHas K-Ta 20% © © -

YcnoBHble 0603HaueHus: C- ctoek; YC - ycnosHo cToek; HC - He cToek; — - He[0CTaTOYHO

nHbopmaumu; VL - koHueHTpaumsa meHee 10%; L - koHueHTpaums 6onee 10%; GL - nonHas

pacTtBopumocTb npu 20°C; H - koMmmepyeckas oueHka; TR - TexHu4ecku Yncras

KOHTYp.pe



KHTYP

MPUNOXXEHMUE 3
PACHET TMAPABJIMYECKUX MOTEPb

Tabnuubl notepb gasnexus gns 1pyé KOHTYP npu temnepaTtype Boabl 20°C 1 70°C
pasMeleHbl Ha canTe KOMMaHuu B paspene «TexHnyeckas nognoepxka». I'Iorepm AaBneHnsa
B TPy6ONpOBOAE paccymMTbIBAIOTCA NO cneayioLen hopmyne:

AP=\*L*p*w?%2d, Na,

roe L — onvHa TpybonpoBoaa, M;

d — BHyTpeHHuI1 anameTp TpybonpoBoaa, M;

A — KO3 PULMEHT rMAPABNMYECKOrO TPEHUS;

P — NNOTHOCTb BOAbI KI'/M3;

( — CKOPOCTb TEYEHUS BOAbI, M/C.

KoadpurumeHT ruapaBnnyeckoro TpeHmsa onpenenseTcs no popmyne:

A=0,3164/Re,

roe Re — kputepuin PertHonbaca;
JaHHasn ¢oppmyna cnpasepnuea ons nuanasoHa 3000 < Re < 100000.
Kputepuin PenHonbaca onpegensetcs no dopmyne:

Re= w *d/v,

roe d — BHYTPEHHWI AnamMeTp TpybonpoBoaa, M;

® — CKOPOCTb TEYEHUSI BOAbI, M/C;

V — KMHeMaTuyeckas BA3KOCTb BOAbI, M?/C.

CKOpOCTb TeYEHUS BOAKI ONpeaensieTcs no gopmyne:

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

roe Q — 06beMHbIV pacxop, BoAbl, M3/C;
d — BHyTpeHHuI1 AnameTp Tpybonposoaa, M.
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KHTYP

NMPUNOXXEHUE 3
PACYHET rMAPABJIMMECKUX NMOTEPb

Mpumep: PaccunTtatb notepu pasneHus B Tpy6onposone PPR 50*8,3 pnnHon 50 meTpoB
npw CreayoLWwmii ycnoBumsx: 06beMHbI pacxof Boabl 1 nuTp/c; Temnepatypa Bogpsl 20°C.
PeweHue: MNpu 20°C knHemaTnyeckas BA3kocTb BoAbl vV =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 TeYEHUS BOAbI: (O = 4*1 4*1000%(0,03342)) ,14m/c
Onpepenum kputepuii PenHonbaca: Re = 1,14*0,0334*1000000/1,004 = 37924.
OnpepennM ko3pdULMEHT rngpasnunyeckoro TpeHns: A =0,3164 / *V(37924 )=0,02266

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

CornacHo n. 8.28 CIN 30.13330.2020 “CHwul1 2.04.01-85*: NoTepwn Hanopa Ha y4acTkax
CUCTEMbI XOJIOAHOrO BOAOCHa6XEeHUs1, M BOA. CT., C/ieAyeT OnNpeaensite C y4€TOM
LepoxoBaToCTN MaTepuana Tpy6:

Hil = il(1 + k1)

rae i - yaenbHble NoTepy Hanopa eanHuLbl AnuHel Tpy6onposoaa |, M, npu Temnepartype
BOAp!, pasHoi 10 °C, npuHMMaemsblie no Tabnuuam Ass rmapasnmyeckoro pacyeTa
BOAOMNPOBOAHBIX TPY6, MO pacyeTHbIM (pOpMyNiaM C y4ETOM LLIEPOXOBATOCTM MaTepuana
TPY6 MM NO A@HHBIM NPeAnpPUATUS - NPOU3BOAUTENS TPYO;

kl - KO3 DULMEHT, y4NTbIBAIOLWMI MOTEPU HAMOPA B MECTHbIX CONPOTUBEHUSX,
3Ha4YeHnss KOTOPOro cneayeT NpUHUMaTh:

0,2 - B ceTaAx 06bedVMHEHHbIX XO3NCTBEHHO-MPOTUBOMOXAaPHbIX BOAOMPOBOAOB XMUbIX 1
06LEeCTBEHHbIX 3[aHWIA, @ TaKXe B CETAX MPON3BOACTBEHHbLIX BOAOMNPOBOLAOB;

0,3 - B CETAX XO3ANCTBEHHO-MUTLEBbLIX BOAONPOBOAOB XWbIX N OBLLECTBEHHbIX 30aHUIA;
0,15 - B ceTAx 06beAMHEHHbIX NPOVN3BOACTBEHHbIX MPOTMBONOXAPHbLIX BOAONPOBOAOB;
0,1 - B ceTax NpOT1BOMNOXapHbIX BOAOMNPOBOAOB.

KOHTYp.pd 39



KATAJNIOI
MNPOAYKLUNW




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
42



KHTYP

Tpy6a apMmupoBaHHas anloMuHueM

CTAHAAPT PP-RALPP-R | PN25 |4 m

43

Aravere o, Vodronea
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

KHTYP

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

45

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.

K-HTYP

Tunopasmep YnakoBka, WT.

1/2" 170/2040 16 20/1000
20 20/700
25 20/600
, 32 20/480
40 20/300
50 1/500
KomneHcaTop OGeoa TPY6GHBIN
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 12/96 20%3/4" 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
20x3/4" 10/160
25x1/2" 20/280
25x3/4" 10/160
25x1" 10/90
32x1/2" 20/80
32x3/4" 10/90
32x1” 10/50
46
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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
c kpenneHmem BP

Tunopasmep YnakoBka, WT.

20x1/2" 10/100 Tunopa3mep Ynakoeka, WT.
25x3/4” 1/80 20x1/2" 10/180
25x1/2" 10/70

YronbHUK KOMGUHUpoOBaHHbIi HP YronbHUK KOMGVUHUPOBaHHbIN
ABOWHONI c KpenneHnem BP

Tunopa3smep YnakoBka, LUT.

Tunopasmep Ynakoeka, wWiT.

20x1/2" 20/160
20%3/4” 10/120 20x1/2" 4/48
25x1/2" 20/160 .
P 25x3/4" 10/120
32x1/2" 18/108 .
<’ 32x3/4" 10/60
32x1” 10/40
YronibHUK C HAKUAHOMN rakom
YronbHUK KOMGMHUpPOBaHHbIi BP W NaTyHHOW BTYJIKON

Tunopasmep Ynakoeka, WT.

Tunopasmep YnakoBka, WIT.

20x1/2" 20/180 20-172 20/120
20%3/4” 10/160
i 25x1/2" 20/180
25x3/4" 10/120
' 32:1/2" 20/120
32x3/4" 10/70
32x1" 10/40
YronbHUK KOMGUHUPOBaHHbIA YronbHUK KOMGUHUpoOBaHHbI HP
c kpenneHmnem HP C aMmepuKaHKoOW
Tunopasmep YnakoBka, WIT. Tunopasmep Ynakoeka, WT.
20x1/2” 10/140 20x1/2" 10/100
25x1/2" 10/50 "
! / r- 25x3/4 10/50
nopg 3akas
48
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KHTYP

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.

8

20x1/2"

TPOHUK KOMGUHUPOBAHHDbIN
c kpennexnuem BP

10/100

Tunopasmep YnakoBka, WT.

20x1/2"

49

10/70

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

S

BeHTUNb paauaTopHbii npamoit HP

Tunopasmep YnakoBeka, LT.

20x1/2" 10/80

25x3/4" 10/60

BeHTUNb pagnaTopHbii yrnosoi HP

Tunopasmep Ynakoeka, wT.

20x1/2" 10/80

25x3/4" 10/60

KpaH wapoBoi NosIHONpPOXoAHOMU

Tunopasmep YnakoBka, LUT.

20 6/90
25 6/60
32 4/48
40 4/28

/ 50 2/14
63 2/10
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KpaHn waposou Ctanpapr

Tunopasmep YnakoBska, WT.

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

KHTYP

KpaH c pe3ab6oit BP

Tunopa3smep YnakoBska, WT.

20x1/2" 6/90

KpaH waposoii nonHonpoxoaHoii (PPSU wap) Kpan paguatopHsbiit npsamoin HP

Tunopasmep YnakoBka, WT.
- 20 6/90
25 6/60

KpaH c peab6oit HP

Tunopasmep Ynakoeka, wT.

20x1/2" 6/90

—

Kpax papuatopHbii npamon HP (PPSU wap)

Tunopasmep YnakoBka, LWIT.

25x3/4" 10/70

KOHTYp.pe

Tunopasmep YnakoBka, WT.

20x1/2" 10/90

25x3/4” 10/70

KpaH paauatopHbiii yrnosoit HP

Tunopasmep YnakoBska, WT.

20x1/2" 10/90

25x3/4" 10/60

KpaH paauatopHbiii yrnosoii HP (PPSU wap)

Tunopasmep YnakoBeka, wWIT.

25x3/4" 10/60
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KHTYP

KpaH waposbiiit HP MyuHm

Tunopasmep Ynakoska, wrT.

20x1/2" 10/100

25x3/4" 10/80

Konnektop kom6uHupoBaHHbiii HP

Konuuecteo
BBLIXOA0B YnakoBka, wr.
m 63x1/2"*2 1/10

®dunstp BH

Tunopasmep Ynakoeka, wr.

20 12/120
25 6/78
32 4/40
—
-
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KnanaH o6paTtHbiii

Tunopasmep YnakoBka, LWIT.

KonnexTop aTaXcHbIi

\/

20 20/460
25 10/230
32 10/140
Konuuyecteo
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  Tpy6a G-RAY PE-Xa
TonwmHa TonwwmHa
Am:;n:'rp, ”f":;‘"v By:(nfa, Auah:n:'rp, o s::"’ Ev:(‘Ta,
16 22 100 | 16(nomsaxas) 2,2 200
16 (nop 3akas) 2 2 150 20 (nop 3akas) 2,8 100
16 2,2 200 25 (nop 3akas) 3,5 50
20 2,8 100
25 (nop 3akas) 3,5 50
32 (nop 3akas) 4,4 50
54
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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:;n.ma, Tunopasmep Vna::.:rx.axa,
16x1/2"(2,2)  10/400 16(2,2)x1/2"  10/400
16x3/4"(2,2)  10/300 @J P 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 HapBUXXHaA

Tunopasmep YnakoBka, WT.

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

Mydra ans G-RAY PE-RT / PE-Xa (PPSU) HP

Tunopasmep YnakoBka, WT.

16/20 10

Tunopasmep YnakoBka, wWIT.

16-1/2"(2,2)

10/40
20-3/4"(2,8)  20/200

YronbHuk ana G-RAY PE-RT / PE-Xa (PPSU) YronbHuk ans G-RAY PE-RT / PE-Xa (PPSU)
COeAMHUTENbHbIN KOMGMHUPOBAHHbINA

Tunopasmep Ynakoeka, T

Tunopasmep Ynakoeka, T
16 (2,2) 20/240 BP16-1/2" 5/15
20(2,8) 15/180 HP 16-1/2" 5/15
25(3,5)

10/120

Tpoiinuk ana G-RAY PE-RT / PE-Xa (PPSU)

Tpoiinuk ans G-RAY PE-RT / PE-Xa (PPSU)
coeANHUTENbHbIN nepexoaHon
Tunopasmep Ynakoska, LT, Tunopasmep Ynakoska, LWIT.
16 (2,2) 10/200 20-16-16 10/120
20(2,8) 10/120 20-16-20 10/120

Mnb3a akcuanbHas PVDF HaaBuxHaa ans

G-RAY PE-RT / PE-Xa

57

MydTa c HakMaHOM raikom Noj eBPOKOHYC

Tunopasmep Ynakoska, WiT.

Tunopasmep Ynakoeka, WiT.
16 (2,2) 20/1000 - 16(2,2)x3/4" 10/350
20(2,8) 20/700
(¥
25(3,2) 20/500
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Tpy6xa npubopHas
Ana G-RAY PE-RT / PE-Xa -o6pa3Has

Tuno- AnvHa, YnakoBka,
pasmep MM M
e g 16(2,2)-15 250 10/50
-.\ 20(2,8)-15 300 10/50

%

CoeAvHUTENbHbI €BPOKOHYC A1 TPYGKM

npu6opHoii 15-3/4 pna G-RAY PE-RT / PE-Xa

Tunopasmep YnakoBka, WT.

15-3/4" 2/200

Y3en HWKHero NoAKIoYeHUs paauarTopa
npsamou (c Hunnenem) G-RAY PE-RT / PE-Xa

Mexoce-
Tuno- Boe pac- Ynakos-
pa3mep cTosHMe, Ka,M
MM
3/4 50 10/100

KoHLi0BKa eBpOKOHYC

Tunopasmep YnakoBka, wWiT.
16(2,2)-3/4 10/250
20(2,8)-3/4 10/250

KOHTYp.pe

KHTYP

Tpy6ka npubopHasn
Ansa G-RAY PE-RT / PE-Xa T-o6pa3Has

Tuno- AnvHa, Ynakoska,
pasmep MM M

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

Hunnenb nepexopHoi 1/2"-3/4"
nopA, NJIOCKOCTb

Pesbba Ynakoska, WT.

1/2'-3/4" 1

Y3en HUXXHero NoAK/NIoYeHUs paanaTopa
yrnoeo# (c Hunnenem) G-RAY PE-RT / PE-Xa

Mexoce-
Tuno- Boepac- Ynakos-
pa3mep cTosHMe, Ka,M
MM
3/4 50 10/100

KoHLi0BKa eBPOKOHYC C HAaKUAHOMW railkom

Tunopasmep YnakoBeka, wWT.

16(2,2)-3/4  10/250
20(2,0)-3/4  10/250
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Aro6enb-KploK ABoHON D16-32 KonnekropHas rpynna
Aana G-RAY PE-RT / PE-Xa
Tunopasmep YnakoBka, WT. - Konuuectso Bbixoa0B
e
16-32 1/200 oy 32x3/4"*3 (nop, 3akas)
"‘t' i 32x3/4"*4 (nop, 3akas)
“ ]
e an

3awWumTHbIN KOXYX (6enbliit) Pacxonomep ANns KONNEKTOPHbIX 6/10K0B

AN NOAKIIOYEeHUs K paguaTopy Tpy6 D16-20

Tunopasmep YnakoBka, WiT. = Pe3b6a Ynakoeka, wr.
Yot
16-20 1/50 [ ! 1/2" 1
g

®dukcaTop nsrnba Tpy6nI dukcaTop noBopoTa Tpy6sl (6amak) D16-
20 ansa G-RAY PE-RT / PE-Xa

Tunopasmep Ynakoska, WwT. Tunopasmep Ynakoska, WT.

14-18 1/100 16-20 1/100

20 1/50
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Tpy6a rocdprpoBaHHas 3aWwmTHas (neLenb) NpUMeHsieTcs
npu npoknaake Tpyb B CTeHax, Npu npoknaake

Tpy6bl B 6ETOHHOM CTSXKKE NPY MPOXOXAEHUN Yepes
[edopMaLMOHHbIN LWOB, @ TakXe NpefoxXpaHsieT Tpyobl OT
o6pa3oBaHnsi KOHAEHCAaTa, OT MeXaHNYeCKNX NOBPEXAEHWNIA
npu NpoBOAKe K Npubopam OTOMAEeHUs, NPy NOABOAKE

TpY6 K pacnpenenuTenbHbIM KonnektopaM. lMo3sonser,
npu HEO6XOAMMOCTU, MPOU3BECTU 3aMEHY NMOBPEXAEHHOIO
y4actkatpy6bl KOHTYP G-RAY 6e3 BCKpbITUSI KOHCTPYKLMMN
CTeHbl UNIn nona.

Tpy6a sawmTHaa rodppupoBaHHas, LBET KPAaCHbIA

Ans Tpy6bl HapyxHbiii BHyTpeHHui Byxta, m
AMamMeTpoM, MM AMaMeTp, MM AvameTp, MM WP
16 23 19 100
20 28 23 50
25 55 29 50
Tpy6a 3awmTHaa roppupoBaHHas, UBET CUHUA
Ansa Tpy6bl HapyxHbiii BHyTpeHHui ByxTa, m
ANamMeTpoM, MM  AMaMeTp, MM AnameTp, MM yxTa,
16 23 19 100
20 28 23 50
25 55 29 50
LWuHa dpukcupyowas
Paamep, Mm YnakoBka, WT.
500 1/100
60
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KeHTYP

Jna moHTaxa nonumepHbix Tpy6 KOHTYP
G-RAY ncnonb3yeTtcs akcnanbHas 3anpeccoBka.

JlaHHbIN TUN coeanHeHnn Hanbonee HafaeXHbli Ha

CEroAHALIHNI OeHb.
MOHTMpOBAaTb NErko: HakKMHYTb MMb3Y Ha Tpyoby,

roe Heo6xoAMMOo Co3aaTh COeAMHEHNeE, pacwnpunTb

TpY6Y, BCTaBUTb B Hee (PUTUHIM aKCHasbHbIM
Npecc-NHCTPYMEHTOM C NMpecc-ronoBkaMm
HaTAHYTb rMNb3y Ha Tpy6y ¢ putnHrom. 100%
repMeTM4YHOE COeNHEHNE rOTOBO.

Komnnekr rnapasnnyeckKkum un pecc-TUCKU

16-32
HoxxHuub! ansa Tpy6
Makc.
nvamerp Vna:jv.:_sl(a,
a TPY6, MM :

40 6

63

75 1
61

AvameTp rune3, Mmm

T

KomnnekT pyuHoii Mpecc-knewm

AvameTp rune3, Mm

16-32

PacwmuputenbHasa Hacagka

Paamep, mm
16(2,2)
20(2,9)
32(4,2)
16-20
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MpoaymaHHble CUCTEMBI KaHanM3aumnm sBASOTCS HEOTbEMNEMOM COCTaBNAOWEN KOMMOPTHOM

u13Hu B meranonuce. MK KOHTYP npepnaraet nonvnponuneHoBble Tpy6bl U GUTUHIM ANs CUCTEM
BHyTpeHHew( cepun CTAHOAPT, SKOHOM, YIOT) 1 Hapy>HoI 6e3HanopHo kaHanusauum(cepus
OPAHXX), npvMeHsieMble B XO39NCTBEHHO-6ObITOBbIX LEENSX, A1 ApeHaxa 1 BoLooTBeAeHUs, Ans
NIMBHEBOW KaHanusauuu, Ans 0TBeAEHNS NPOMBbILLIEHHbIX CTOKOB C KpaTKOBPEMEHHON MakCManbHOM
Temnepartypor CTOYHOMN XnaKocTH fo 95°C, k KoTopbiM MaTepuan Tpybonposoaa sBnseTcs
XUMUYECKM CTOMKMM. [lnanasoH paboymx TeMnepaTyp CTOYHOM XMAKOCTH cocTaBnseT oT 2°C no

80°C. Npw cobniogeHnn napameTpoB aKCryaTaumm cpok cnyxbbl coctaenset 50 net. KOHTYP YIOT
npefHasHayeHa Ay 06beKTOB, K KOTOPbIM NPEbaBASIOTCS NMOBbILWEHHbIE TPEGOBAHMSA MO LWYMaM.

Tpy6a ans BHyTpeHHel kaHanu3dauuu CTAHOAPT

AvameTp, Mm TonwuHa CTeHkKu, Mm AnvHa, mm YnakoBka, WT.
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 18 500 30
50 18 750 10
50 18 1000 10
50 18 1500 10
50 18 2000 10
50 18 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
62
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Tpy6a ang BHyTpeHHel kaHanu3auum 3KOHOM

AvameTtp, Mm TonwuHa 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 (BakyyMHbIi KlanaH)

Tunopasmep Ynakoeka, WiT.

50 80

110 20

MydTa npoTMBOnNoXapHas OLUHKOBaHHAas

Tunopasmep YnakoBka, WiT.

50 100
110 40

KpecToBuHa oqHOMJIOCKOCTHaNA

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
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30HT BEeHTUISILUOHHbBIN

Tunopasmep Ynakoeka, WiT.

50 40
110 28

3arnywka

Tunopasmep YnakoBka, wWiT.

32 50
40 50
50 30
110 25

KpecToBuHa ABYXNI0CKOCTHAA

AwvameTp, Yron, Ynakoska,
MM rpaa. wr.
110/110/110 90 12
110/110/50
npasas 20 25
110/110/50 o S

nesas
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MydTa aByxpacTpy6Has MydTa pemoHTHas
Tunopasmep Ynakoska, WT. Tunopasmep Ynakoska, WT.
32 100 32 10
40 75 40 75
50 45 50 45
110 90 110 90
OTBOA C BLIXOAOM Ha 50 OTtBOp
AvameTp, Yron, Ynakoska, i p, Yron,
MM rpaa. wT. S MM rpaa. wT.
110/50 52 45 100
nesblin/ 45 40
npasbii 32 90 90
110/50 a5 45 40 45 60
neBbI 40 90 50
110/50 50 15 40
npamein 45 49 50 30 40
110/50 12
neBbI 0 40 50 45 0
110/50 50 67 35
npasem 0 40 50 0 120
110/50 110 15 70
npsmoii 90 40 110 30 60
(BaepX) 110 45 60
110/50
PPOHT. 90 40 110 67 50
110 90 40
MaTpy60K KOMNEHCALOHHbIN PeBusus
Tunopasmep YnakoBska, LWIT. Tunopasmep YnakoBka, LWIT.
50 60 50 60
110 45 110 30
Mepexop 3KCUeHTpUYecKui Mepexopn Ha YyryH (Tanep) 6e3 MaHXeTbl
Tunopasmep YnakoBka, WT. Tunopasmep YnakoBka, WT.
32/40 100 50 100
32/50 100 110 120
40/50 45
110/50 60
110/50
KOPOTKMWI 120
64
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KnanaH o6paTHO# KaHanusauum TpoiHukK
Tunopasmep Ynakoeka, WT. AvameTp, Yron, 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

Tpan c ruapo3aTBoOpPoOM U pelueTKom 50740 20 28

U3 HepXaBelowen ctanm
50/50 45 50

Han-
AvawmerTp, ‘YnakoBka,
MM pilree- . 50/50 90 50
50 rop 20 110/50 45 50

110 rop. 24 110/50 90 56

50 BEpT. 34 110/110 45 20

110 BeprT. 17

rop. 110/110 90 30
110 perynu- 2
pyemblii
XoMmyT c 3aLienkon MaH)eTa nepexoaHas (K Tanepy)
Tunopasmep Ynakoeka, WT. Tunopasmep YnakoBka, WIT.

- 40 50 50 200

50 25 110 100

110 10

Tpy6a Ans BHyTpeHHeW ManowyMHoi KaHanu3auum YIOT

AvameTp, Mm TonwuHa CTeHKU, MM Anuna, mm YnakoBka, WT.

50 1,8 250 40

50 1,8 500 20

50 18 1000 10
L7 50 18 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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MydTa aByxpacTpy6Has YIOT

Tunopasmep YnakoBka, WT.

A 50 45

110 90

3arnywka YIOT
Tunopasmep YnakoBka, WT.
50 30/360
110 1/100

KpecTtoBuHa ogHonnockoctHas YIOT

AwvameTp, Yron, Ynakoska,
ﬁ 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
AwvameTp, Yron, Ynakoska,
MM rpaa. wr,
50 45 120
50 90 120
110 30 60
110 45 60
110 90 40

KOHTYp.pd

KHTYP

MydTa pemoHTHas YIOT
Tunopasmep YnakoBka, wWiT.
ﬁ 50 45
110 90

KpectoBuHa aByxnnockoctHas YIOT

AwvameTp,

——— MM

110/110/ o0 T

Yron, YnakoBka,
rpaa. wr.

110/110/50 g,

neesas 25

110/110/50 90 25

npasas
TpoiHuk YIOT
AwvameTp, Yron, Ynakoska,
——— MM rpaa. wT.

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 BbIxOoAOM Ha 50 YIOT

AvameTp, Yron, Ynakoska,
MM rpaa. wr.

110/50 90 40
nesbiv

j 110/50 90 40

npasbliii

110/50 90 40
npsiMoii (BBEPX)

110/50 90 40

PPOHT.
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MaTpy60ok KOMneHcauuoHHbiii YIOT

Tunopasmep Ynakoeka, WiT.
50 60
110 45

—

NMepexopn akcueHTpuueckumn YIOT

Tunopasmep YnakoBka, WiT.

—
110/50 60

XomyT c 3auenko kaHanmsauuoHHbi YIOT

Tunopasmep Ynakoeka, WT.

50 25/500

110 10/200

g

Tpy6a ana HapyXxHoi kaHanusauun OPAHXX

PeBususa YIOT
Tunopasmep YnakoBska, WIT.
50 60
110 30

MNMepexopn Ha yyryH (Tanep) 6e3 maHwxetbl YIOT

Tunopasmep YnakoBka, WT.

110 120

PeBusua OPAHX

Tunopasmep Ynakoeka, WT.
110 30
160 6

AvameTp, Mm TonwwmHa CTeHkKu, MM AnuvHa, Mm YnakoBka, LT,
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
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MydTa aByxpacTpy6Has OPAHXX

Tunopasmep Ynakoeka, WT.
110 90
. 160 18

MaTpy6ok koMmneHcaumoHHbIi# OPAHX

Tunopasmep YnakoBka, WT.

' 110 45

3arnywka OPAHX
Tunopasmep YnakoBka, WT.
110 100
. 160 10
TpoiiHuk OPAHX
AvameTtp, VYron, Ynakoska,
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

KOHTYp.pe

KHTYP

Mydra pemonTHas OPAHX

Tunopasmep YnakoBka, WT.

110 90
160 18

Mepexop akcueHTpuyeckuin OPAHXX

Tunopasmep YnakoBka, WiT.

a 160/110 33

OTBOA OPAHX

AvameTtp, 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 o6partHoii kaHanusauuu OPAHX

Tunopasmep Ynakoska, wWiT.

' 160 |
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KOHTYp.pe
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KOHTYp.pe
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KOHTYp.pe
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Ceeppanoeckas obnactb,

r. 3apeyHsIn,
yn. NMonoea, 57

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

WWW.KOHTYP.p®D
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