Qoe? 0BO/, /74-9 = ﬁ
) T i &
Cornonost W

pOCCMMCKmn npomsBOnMTEnb eeeeeeeeeeeeeeeeeeeeeeeeee
COBPEMEHHBLIE NMOJINMEPHbIE

TPYBOMPOBOAHBLIE CUCTEMbI 2 0 2 1

TEXHUYECKMM KATANOI NPOAYKLUMN



COMEPKAHME. O KOMIMNAHUA

KeATOP

KeATIP

npon3eogcTtBeHHas KoMmnaHusa

L0 B8 (0 T PP 2
MHCTPYKLMA NO NPOEKTUPOBAHUIO U MOHTAXKY NONUNPONUNEHOBbLIX TPYBEOMNPOBOAOB.. 3-26
MNpounssoacTeeHHaa kKomnaHma KOHTYP ocHoBaHa B Poccum
1.CBOMCTBA MATEPMASA. . ceieeerennnenneesrerersnnsssssesssseeesnnssssssssssssessnssssssssssssssnnssssssssssssessnnnsssssssssssssnnnsssssssnsnns 3 8 2007 rogy. OCHOBHbIM HaNpaBAEHUEM AEATENbHOCTM KOMMNAHUM
ABNAETCA NPOM3BOACTBO M NPOAANKA COBPEMEHHbIX MOAMMEPHbIX
Z.TepMMHbI nonpeaeneHua. OCHOBHbIE NapPaMETPbI U PA3MEPDI....ccceereeetccttccttcssscscsccnccnccncnsssssssssccsssssncs 5 pr60I'IpOBO,CI,HbIX cuctem  anA BOAOCHa6>‘KeHMﬂ, HanoO/AbHOIMO U
pPagMaToOpPHOrO OTOMJIEHWUA, BHYTPEHHEN U HAPYXXHOW KaHa/au3a-
3.Tpe6oBaHUA K HAAEXHOCTU TPYOONPOBOAOB U K/ACCHI SKCMIYATALMM. ceeeiieeireeiserisesssssssssssssssssssssssssssnns 6 LUMu.

Bonble ¢poTo
4.NPOEKTUPOBAHUE U MOHTANK TPYOOMPOBOMAOB. ....ccevrtrrriirrierrterrtesrteentesrteesmeesteesteesteesteesteeseeesteesseesssesseenn 9 n O q E M y St
5.TPAHCMOPTUPOBKA U XPAHEHME.....eeeeereereerreerreeerresmsssssseseeserssssssssssssessssssssssssssssssssssssssssssssssssssnssssssssssens 20

ql
L q
Lo o X1 1 TPt 21
MpodeccnoHanam: TeXHONOTMKN M NPOLLECCbl MPOU3BOACTBA OTPaboTaHbl rogamu.
NMPUNOXEHMUE 1. MeToaunKa pacueTa HanPAXKEHUA B CTEHKE TPYObl......ceeererrrrrrrrersrrrsssssssssssssssssssnssssssnnes 22 C 2018 roza uneH Accoumaumm Mpoussoguteneii Tpy6onposogHbix Cuctem.
Penytauma 1 nonynapHOCTb : Toproasa mapka « KOHTYP» nonb3yeTca 3aCAyKEHHbIM YBaXKEHUEM
NPUNOXKEHUE 2. Xumnueckasa cCTOMKOCTb TPYG n COeANHUTE/IbHDbIX [J,eTaHEVI 7 3 o 2 23 nOTpe6MTene[/'|_ Bonee 50 prrlHel‘/JlLLll/lX CaHTexXHMYecKnxX KomnaHum Poccum n CHTI COTPYAHMYAIOT C HAMK
Ha 4ONTOCPOYHOM OCHOBE.
NPUNOMKEHUE 3. PacueT ruApaB/iNUECKUX MOTEPb....ieeeeesrreenesssreenesisreenssisieenssisieessisieesssssmessssssmeansssnees 25 LLnpokuit accoptumeHt: 6onee 450 HammeHoBaHUM usgenmn anametpom 110-160 mm.
HapexHocTtb: cobctBeHHas nabopatopusa MK KOHTYP, aTTecTtoBaHHas B YCTaHOBAEHHOM NOPAAKE
KATAJTIOT MPOAYKLMM ... .ceueeiiiiineiiiiitessistssssste s s s sast s s sas e s s s s e s saas e s s s as e s s s ans e s sessnnesssssnnnas 27-46 OCyLLEeCTBAAET NOCTOAHHbIN KOHTPO/Ib Ka4ecTBa B TeYEHUE BCEro NPOM3BOACTBEHHOMO LIMKAA.
Bca npoaykuma MK KOHTYP cepTuduumnpoBaHa Ha COOTBETCTBUE TPEOOBAaHMAM HOPMATUBHOM AOKYMEH-
Tpy6bl U3 nonunponuneHa ana XBC, IBC, pagNaTOPHOTO OTOMEHUS....ceeueeeeeeeerreeeennnnnneenenns 27 Tauuu U MMeeT paclwmpeHHyto rapaHTuio Ao 10 net. OTBETCTBEHHOCTb NPOM3BOAMTENA 3acTpaxoBaHa Ha 10
000 000 py6.
®dutnHrn us noamnponuneHa gna XBC, FBC, pagNaTOPHOTO OTOMIEHMS........eeereeereensssssssssssssssssssssssssssssnnes 29 TexHUYecKoe CONPOBOXKAEHUE: VHAMBUAYA/IbHbIE PELIEHUS, Led-MOHTaX, MOMOLLb B MPOEKTUPOBa-

HUW, KOHCYNbTaLWM UHXKXEHEPOB. BbICOKMIA CTaHAAPT 06CNYKMBAHUS NOATBEPKAEH cepTudmkatom SO
36 9001 :2015.

060pyaoBaHUE ANA MOHTAMKA PPR........ ..o iiiiieccccccinitreeccceeceeeserreecnnssssesessreeennnsssssssssseeeennnssssssssssesennnnnnss
PeknamHo-uHpOpMaLMOHHAA NOAAEPXKKA NAaPTHEPOB.
Tpy6a PE-RT TN 1 1 KOMNEKTYIOLLMNE OJ151 TEMJIOTO MOJIQ teeeesrrrernnssrsanssisrssnssssssssssssssssssesssssssssssssssssssnssnss 37
Tpy6a PE-RT KOHTYP G-RAY. Tpy6a PEXa-EVOH KOHTYP G-RAY OXY ...cccuureiiireiiieermnnnsssssnsineenssssssssssssseennns 38
NatyHHble akcnanbHbIE GUTUHIN KOHTYP G-RAY......ueeeiiiiiiiiiirrrneeeeeeeeesessssssneessesesssssssssssssesesssssssssssssssseses 39 ; o — 3! .
gu
NatyHHble akcnanbHble uTuHru KOHTYP G-RAY. 3awWwmutHaa roppupoBaHHas TPYOA..........ceeeveeeeenncerrrennns 40 ;f ‘
i
MHCTPYMEHT A1 MOHTAXKA AKCUA/IBHBIX PUTUHTOB. .. .treueriireuesisrrreesisienessssieanssssieasssssiesssssssensssssssnnsssssenns 41 { j
Tpy6bl u putnHru CTAHOAPT 1 SKOHOM ansa BHYTPEHHEN KAHAMMBALMM ... .cvveeeeerrennnccrnennnssseennsessennnnes 42
Tpy6bl  GUTUHIMK YIOT ANA MaNOWYMHON BHYTPEHHEN KAHAMMBALMM ....uueeeeeeeernnnnnnnesereeernnnnssnsssssseesnnnnns 41
Hapy)XXHaa KaHaNMU3aLUMA OPAHMK.......coiiiiiiiiiiieiieiricrirseireereerasestesstasssassssstasstssssnssssssasssasssnsssnssans 46

(343)298 00 58

WWW.KOHTYP.pP WWW.KOHTYP.pP 2




MHCTPYKUUNA NO NPOEKTUPOBAHUIO U MOHTARY
NONNPONMUNEHOBBLIX TPYBOMNMPOBOAOB

KeATIP

npon3sogcrBeHHas KoMnaHusa

MHCTPYKLUUNA NO NPOEKTUPOBAHUIO U MOHTAXY NO/TIUNPONUNEHOBBbIX

HAMOPHbBIX TPYBOMPOBOAOB
1.CBOMCTBA MATEPUANA

HactoAawwmii pa3gen coaepKuT cCBeAeHUA O CBOMCTBAX, acCOPTUMEHTE, MPOEKTMPOBAHMM M cnocobax MOHTaXKa HaMOpPHbIX
Tpy60onpoBOA0B 13 BbICOKOMONEKYIAPHOTO PAHAOM CONOIMMEpPA NPOMNUAEHa C 3TUJIEHOM C HU3KOW TEKYYeCTbto pacniasa (Matepuan
PP-R). Matepuan PP-R xapaKTepu13yeTcs NoBbllLEHHON TePMOCTONKOCTbIO, XOPOLLE YCTOMUMBOCTbIO K BOAHbLIM PacTBOPam CONen un
HeopraHWYecKMM KUcnoTam, He 06/1aAatoWMMN OKUCIUTENBHBIMU CBOMCTBAMM, @ TaKKe BO34EMCTBUIO Lenoyei, opraHu4yeckux
KMUCNOT, CNUPTOB MU 3GUPOB.

Xumunyeckuii coctas maTepuanos PP-R cooTBeTcTByeT HOPMATUBHbIM TpeboBaHUAM, MPeAbABAAEMbIM K MaTepUanam,
HaxoAALWMMCA B KOHTAKTe C NMUTbEBOW BOAOMN.

HanopHble Tpybonposoabl U3 Tpy6 1 pacoHHbIX YacTel, U3roTOBAEHHbIX U3 paHAOM cononmmepa PP-R, moryT akcnayaTupoBaTtbes
NPV NOBbIWEHHbIX TEMMNEPATYPax U NPUMEHATLCA B CUCTEMaX BOAOCHAOKeHWUA, OTONJIEHUA U TEXHONOrMYeckux Tpybonposoaax B
COOTBETCTBMM C AEUCTBYIOWMUMM CTaHAAPTaMM U TEXHUYECKMMU YCNOBUAMKU. MexaHUYecKne 1 TepMUYECKMEe CBOMCTBA MaTepuana
PP-R ncnonb3yemoro npu nsrotosaeHun Tpy6 n dutnHros npmuseaeHsbl 8 Tabavue 1.

Tabnuua 1 OcHoBHbie pU3MKO-MmexaHUYecKue ceoiictea matepuana PPR-C (tun 3):

HaumeHosaHue Memooduka EOuHuypi BeauyuHa
usmepeHus usmepeHus
llnomHocmeo IOCT 15139-69 ka/m? 900-910
Mokazamenb mekyyecmu pacrianasa, (230°C/2,16k2) ASTM D1238 2/10 MmuH 0,3
Mpedesn mekyyecmu npu pacmaxeHuu, (50 mm/muH) ASTM D638 Mrla 26
OmHocumensHoe ydnuHeHue npu npedese mexkyyecmu, (50 mm/muH) ASTM D638 % 16
lpoyHocmb npu paspeise, (50 mMm/MmuH) ASTM D638 Mna 22
Modyne yripyeocmu nipu uzaube, (50 mm/muH) ASTM D790 Mrla 830
YOapHasa ea3kocmb no U300y Ha obpa3zyax ¢ Haope3om,(23°C) ASTM D256 Le/m 432
Temnepamypa pasmaz4yeHus no Buka,(10H) ASTM D1525 °C 145
Temnepamypa mennosol degopmauyuu,(0,45 Mna) ASTM D648 °C 88

MuHMManbHasa gantenbHas npodHoctb (MRS) maTepuana PP-R cornacHo TpebosaHuam FOCT 32415-2013 npu TemnepaType

20'C 1 cpoke aKcnyaTaumm 50 feT gonskHa 6biTb He meHee 8,0 MIMa.

3TaNIoHHblE KPUBbIE ANUTENBHOW NPOYHOCTU TPY6 13 PP-R npuseaeHbl Ha PucyHke 1 (FTOCT 32415-2013). NokapHo-
TEXHUYECKME XapaKTePUCTUKN MaTepmnana cornacHo NpuHATon knaccuduraumm (TOCT 30244-99, FOCT 30402-96, TOCT P51032-97,
FOCT 12.1.044-89, CHuN 21-01-97) npuBeaeHbl B Tabauue 2.

Tabauua 2. MNorKapHO-TeXHUYECKME XapaKTepUCTUKn marepuana PP-R (tun3)

Mo capHo-mexHu4YecKue xapakmepucmuKu lpynna

Fpynna 2oprovecmu r4
lpynna socnaameHaemocmu B3
Jeimoobpa3syrowas criocobHocme [13
ToKcuyHOCMb NPOOYKMO8 20peHusA T3

OCHOBHbIMM NPENUMYLLECTBAMM UCMO/b30BaHMA conoanmepa PP-R aaa TpybonpoBoaos ABAAOTCA: 60bLION CPOK CAYKObI
(pacueTHbIi He meHee 50 neT); CPaBHUTENLHO HU3KME NOTEPU Ha TPEHME KUAKOCTEN B TPyHax; ObICTPbIA MPOCTON MOHTAX
METOA0M KOHTaKTHOW cBapKa B pacTpyb (nosndysnoHHON cBapKu), a TaKKe C UCNOJ/Ib30BaHMEM KOMBMHMPOBAHHbIX pe3bb0BbIX U
dnaHUEeBbIX COBANHEHWNA.

MpoussoacTeeHHas komnaHua KOHTYP npounssoguT Tpybbl U GUTUHIM M3 cononnMMepa NOANNPonueHa ¢ aTuneHom PP-R B

cootseTcTBMMU ¢ TpebosaHmammn MOCT 32415-2013 1 TEXHUYECKUMM YCAOBUAMM.
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2.TEPMWHbI N ONPEAENEHNA. OCHOBHbIE NAPAMETPbI U PASMEPDI

CornacHo TOCT 32415-2013, Tpy6bl U coeAnHUTEIbHbIE KOMMNOHEHTbI KNaccudULMPYIOTCA NO pasmepHOMY OTHoLleHUto SDR u
MaKCUMMaibHOMY [aBNeHUI0 BOAb! B TPYOONpPoBOAe Pyakc NPV 3343aHHBIX YCIOBUAX SKCMIyaTaL K.
HomuHanbHbIM HapyKHbIW gnameTtp dp , Mm:
YCNOBHbIM pa3mep, MPUHATbIN ANA KnaccuduKkaumm Tpyb n3 TepMonaacTos U BCeX COCTaBAAIOLLMX 3/1EMEHTOB CUCTEM TPy6ONpPOBOAOB,
COOTBETCTBYHOLLUA MUHUMANbHOMY AOMYCTUMOMY 3HAUYEHWUIO CPELHEro HapyKHOro AnameTpa Tpy6bl.
HomuHanbHasA ToNWMHA CTEHKU €, , MM:
YCNOBHbIM pa3mep, COOTBETCTBYHOLMIA MUHUMAIbHOM A0NYCTUMOM TONILLMHE CTEHKM TPYObl B 11060 TOUKe e€ NonepeyHoro ceveHums.
CepuaTtpy6 S (HomuHanbHasn):
6e3pa3mepHasn BeNIMUnHA ANnA 0603HauYeHna Tpy6, cooTBeTcTByowwas FTOCT MCO 4065.
CraHpapTHOe pasmepHoe oTHoweHue SDR :
OTHOLUEHNE HOMWUHANBbHOIO HapyXHOro AuvameTtpa d, TPYObl K HOMUHANbHOW TONLUMHE CTEHKM €,. 3HayeHusa SDR u S ceA3aHbl
CneayroLMm COOTHOLLEHUEM:
SDR=25+1, (1)
roeS-cepuaTpyb.
PacuetHas cepuaTpy6S':
3HaYeHue g1 KOHKPETHOM TPyObl, paccunTaHHOE No cieaytoLiein dopmyne M OKpyrieHHoe B 60/1bLUYH0 CTOPOHY 0 0,1 mm:
S'=(dn-en)/2e, . (2)
HomuHanbHoe gasneHue PN:
yncnosoe 0603HaYeHME, NPUMEHAEMOE A KNacCMbUKaLLMM TPYyOONPOBOAOB OTHOCUTE/IbHO MEXaHMUYECKUX XapaKTEPUCTUK.
MpumeyaHue.
[na TpybonpoBoAoB U3 TEPMONIACTOB, TPAHCMOPTUPYIOLLMX BOAyY Npu TemnepaType 20°C B TeuyeHue 50 neT, HOMMHaNbHOE faB/eHUe
PN cooTBeTcTBYET AI0NYCTUMOMY paboyemy AaBieHUIO, BbipaxkeHHoMy B 6ap (16ap=0,1Ma).
Pabouee pasneHue Py ake, MNa:
MaKCMMaibHOe faBaieHne BOAbl B TPY6OMNpPOBOAE NPU 334aHHbIX YCNOBUAX IKCAAyaTaLmu.
Tmapocratuyeckoe HanpaxkeHue o, MlMa:
HanpsXeHue B CTEeHKe TpybObl, BbI3BAaHHOE AEWCTBMEM BHYTPEHHEro [aB/eHUA BOAbl M pPaccyMTaHHOE No caefylowemy
NPUBANNKEHHOMY PaBEHCTBY:
o=p(dem-emin)/2emin (3)
MuHumanbHaa gantenbHaa npovyHoctb MRS, MMa:
XapaKTePUCTUKA MaTepuana Tpybbl, YNCNEHO paBHAA HAMPAMKEHWIO B CTEHKE, BO3HMKAlOWEMY NpU AeNCTBUM MOCTOAHHOrO
BHYTPEHHEero AaBaeHus, Kotopoe Tpyba cnocobHa Bbiaep:KaTb B TeueHue 50 net npu temnepatype) 20°C.
Ons PP-R (Tvin 3) 3HauyeHne MRS gonKHO 6bITb He meHee 8,0 MMMa.
KoadpdpuuymneHtsanaca npouHoctu C:
6e3pazmepHan BEANYMHA, MUMEIOLLAA 3Ha4YeHWe, 60/blle eANHNLBI, YYUTbIBAOLWAA YCI0BUA SKCMNIyaTaumMm TpybonpoBoaa, a TakKe
ero CBOWMcTBa.
PacueTtHOe HanpAaXkeHue O b, Mna:
OONYCTUMOE HanpsAXKeHWe B CTeHKe Tpybbl MAK GUTMHIA ¢ ydyeTom KoadduumeHTa 3anaca npoyHocTn C ana 3afaHHbIX YCNOBUM
aKcnayaTaumu.
HOMMWHaNbHLIN HapyKHbIM guameTp dn M HOMWHANbHAA TONWMHA CTEHKWU e, TPy6 B 3aBUCMMOCTM OT cepum S MU

CTaHOQPTHOIO pa3smMepHOro oTHoWweHnA SDR AO0KHblI COOTBETCTBOBATb Ta6J'IMLI,e 3.
Tabnuua 3-HoMmuHaNbHBbIN HAPYXKHbIU AUAaMETP U HOMUHA/IbHAA TOJILMHA CTEHKU TPYb
BNA pa3HbiX 3HaYeHu S n SDR. Hayano

HomuHanbHaa moawjuHa cmeHoK mpy6 u3 PP-R, mm

BHewHuli duamemp Cepusa mpyb6 S u 3HayeHue SDR
mpyGb, MM $5/SDR11 $3.2/SDR7.4 $2.5/SDR6

16 1.8 2,2 2,7

20 1,9 2,8 3.4
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Ta6bnnua 3- HomrHanbHbI HAPYXXHDbI AMamMeTP U HOMUHA/IbHAA TOJILLMHA CTEHKU TPYO
ANA pa3HbiX 3HaYeHu S n SDR. lMpodonxiceHue

HomuHanbHaA moauyuHa cmeHoK mpyb6 u3 PP-R, mm

Cepusa mpyb6 S u 3Ha4yeHue SDR

BHewHuili duamemp

mpy6bi, Mm $5/SDR11 53.2/SDR7.4 $2.5/SDR6

25 2.3 3.5 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. TPEBOBAHUA K HAAEXXHOCTU TPYBOMNMPOBOAOB U K/ZTACCbl 3KCMNNYATALUU

Tpy6bl, U3roTaBAMBaemble NPOU3BOACTBEHHON KomnaHneit KOHTYP, npMMeHsIOT B CUCTEMAX XO/I04HOMO BOAOCHA0OKeHus,

ropsayYero BOAOCHA6XKeHMNA U OTOMNEHMA C TEMMNEPATYPHbIMU PeXMUMaMU, YKazaHHbIMK B Tabaunue 4.

Tabnuua 4- Knaccbl akcnayaTtauum Tpy6, ob6nactb npumeHeHusA

Knacc Tpab6./ °C |Bpemsa npu | T makc./ | Bpema npu |Taeap./ | Bpemsa npu O6aacmb npumeHeHUA
aKcnayamayuu Tpab6 /200 °C Tmakc./200 °c Tasap./4
Fopavyee sodocHabxeHuUe

1 60 49 80 1 95 100 (60°C)

Fopavyee sodocHabxyeHUe
2 70 49 80 1 95 100 (70°C)

BoicokomemnepamypHoe
HanosbHOEe omonsaeHue.

20 2,5 HuskomemnepamypHoe
4 40 20 70 2,5 100 100 omonaeHue
60 25 omonumenbHsIMU
npubopamu
Boicokomemne,
2 14 pamypHoe
omonaeHue omonumesns-
5 60 25 90 1 100 100
HbIMU npubopamu
80 10
XB 20 50 - - - - Xon100Hoe s8000CHab eHuUe

lMpumeyaHue.

T pab - pabouana Temnepatypa Uam KOMbMHaLMA TemnepaTyp TPAHCMOPTUPYEMOL BOAbI, onpeaensemas obnacTbio NPUMEHeHUA.

T MaKc. - MaKcuManbHas paboyas TemnepaTtypa, AeNCTBME KOTOPOM OrpaHMYEeHO No BPEMEHU.

T aBap. - aBapuitHaa TemnepaTypa, BOSHUKAOLLAA B aBapUIMHbIX CUTYaLLMAX NPU HAPYLLEHUN CUCTEM PETYANPOBAHMS.
MaKcrMManbHbIM CPOK CAYKObl HANOPHOro TPYOONPOBOAA A/1A KaXKAOro Kiacca aKcnayaTauumn onpeaensercs CyMmmMapHbIM

BpemeHeMm paboTbl Tpybonposoaa npu temnepatypax T pab, T makc, T aBap, v coctasnsaet 50 ner.
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PaspeluaeTca Mcnoib30BaTh APYrMe KAACChl, HO 3HAYEHUA TeMMepaTyp AO/IXKHbI ObITb He 6o/iee yKa3aHHbIX /1A Knacca 5.

CornacHo TOCT P 53630-2015 pnAa MHOrocnovHbix Tpyb, KOTOpble 3aAB/ieHbl Kak Tpybbl C KMCNOpoaHbIM Gapbepom,
KMC/I0POA0NPOHULEaEMOCTb Npu Temnepatype 40 °C goskHa 6biTb He 6os1ee 0,32 mr/(m2*cyT.), a npu Temnepatype 80°C He 6onee 3,6
mr/(m2*cyT.)

Tpy6bl, U3rotaBamMBaemble NPOU3BOACTBEHHON KomnaHuet KOHTYP, COOTBETCTBYIOT CleAYHOLLLMM K/1acCam SKCMIyaTaumm:

Tpy6a KOHTYP PN10 PPRSDR 11-knacc XB/1,0 MMa;

Tpy6a KOHTYP PN20 PPR SDR 6- Knacc 2/0,8 MMMa;

Tpy6a KOHTYP PN25 PPR-AL-PPR- knacc5/1,0 MMMa;

Tpy6a KOHTYP G-RAY OXY PEXa-EVOH Knacc 5/1,0 MMa;

Tpy6a KOHTYP PN25 PPR-GF SDR6- knacc 5/0,6 MMMa;

Tpy6a KOHTYP PN20 PPR-GF SDR 7,4- knacc 5/0,6 Ma;

Tpy6a KOHTYP TEM/1bIM NOJ PERT-gn5 D=16Mm knacc 4/0,8 MMMa ;ana D=20 mm knacc 4/0,6 MTa;

Tpyb6a KOHTYP TEN/bIY NON OXY PERT-EVOH-PERT-a/15 D=16mm knacc 4/0,8 MMa; ana D=20 mm knacc 4/0.6 MNa,

Tpy6a KOHTYP G-RAY OXY PERT II-EVOH-PERT ll- knacc 5/0,8 MNa.

Tpy6bl M GUTUHIM AN KNaccos aKkenayaTaumm 1,2,4 u/vnmn 5 0omKHbl 6bITb MPUTOAHBIMM AJ/1A TPAHCMIOPTUPOBAHNA XON04HOMN BOAbI B
TeyeHune 50 net npuTemnepatype 20 °Cu pabouem gasneHunmn 1,0 MMa.

[na 3afaHHOro Kjaacca akcnayaTauum v paboyero AaBneHMA AOMKHA ObiTb BblbpaHa HOMMWHanNbHaA cepusa Tpyb S. Bbibop
npousBoauTca no dopmyne:

S'max= Op / Pmax, (4)
roe OD-pacquHoe HanpsaxeHue, MMNa, onpeaensemoe no npasunam MariHepa (MpunoxkeHue 1).
BTabnunue 5 npuBeaeHbl 3HaYEHUA PACYETHbIX HANPAXKEHU M OD ncepuiiS anaPPR.

Tabnuuya 5- 3HaueHUA pacyeTHbIX HanpAXKeHun O, u cepuii S ana PP-R

MakcumansHoe HomuHanbHaa moawjuHa cmeHoK mpy6 u3 PP-R, mm

abouee
Suarese Knacc 5 Knacc XB

Pmax/Mna

04 6.9 53 6.9 4.8
0.6 52 3.6 55 3.2
0.8 3,09 529 2,13 2.7 33 4.1 19 2.4 6,93 6.9
1,0 3.1 2,1 3.3 19

B Tabnuue 6 npuBeaeHbl 3HaYEHUA AOMNYCTUMbIX pabounx AaBaeHUIA Npu NnepemeHHOM TemnepaTtypHom pexume (no FOCT 32415-
2013).

Tabnuua 6- Jonyctumoe pabouee aasneHue Tpy6 u3 PP-R npu nepemeHHOM TemnepaTypHOMm
pexume

HAonycmumoe paboyee dasneHue npu nepemeHHOM memmnepamypHOM

Bud mpy6ei pexume, Mfla.
~Hroce1 | Knacc2 | Hnoccs | Hnoces | Hnocexor
PPR PN10 - - - - " 13
PPR PN20 1,0 08 - - i 2,7
PPR-GF SDR 7.4 B 0.8 0.6 1,0 0.6 0 2,1
PPR-GF SDR 6 1,0 " 08 1,0 " 0,6 " 2,7
PPR-AI-PPR 1,0 1,0 1,0 1,0 2.7
*[laHHble NpuBeAeHbl C Y4ETOM KoapdpuumeHTa 3anaca npoyHoctn 1,4 (Tabamua .1 FOCT 32415).
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Jonyctumoe pacyeTHoe AaBeHMe M PacyeTHbIN CPOK CyKbbl TpybonpoBoaa yKasaHbl B Tabauue 7.

Tabnuua 7- lonycTumoe pacyeTHOe AaBNEHUE U PacUueTHbI CPOK cnyK6bl Tpybonposogos PP-R*

TemnepaTtypa
°C

JonycTtumoe pacyéTHoe gasneHue, 6ap

16,1 32,2 25,1 32,2
5 15,1 30,3 23,6 30,3
20%* 10 14,7 29,5 23,0 29,5
25 142 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 22,5 17,5 22,5
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 9,1 18,3 14,3 18,3
5 8,5 17,1 13,3 17,1
50 10 8,3 16,6 12,9 16,6
25 7,9 15,9 124 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 13,4 10,4 13,4
50 6,5 12,9 10,1 12,9
1 142 11,1 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
1 13,0 10,1 13,0
5 12,0 9,4 12,0
70 10 11,7 9,1 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 5,3 6,8
1 10,9 8,5 10,9
80 5 9,6 7,5 9,6
10 8,1 6,3 8,1
25 6,5 5,1 6,5
1 9,1 7,1 9,1
90 5 6,3 4,9 6,3
10 5,3 4,2 5,3
25 4,3 3,3 4,3
95 1 7,7 6,0 7,7
5 5,2 4,0 5,2

*[aHHble NpuBeAeHbl C ydeToOM KoadduumeHTa 3anaca npoyHoctu 1,5 (Tabnumua .1 rOCT 32415).
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4. MPOEKTUPOBAHUE U MOHTAX TPYBOMNMPOBOAOB

Tpy6bl n dUTUHIK, n3rotosneHHble "MK KOHTYP" 13 PP-R moryT npumMeHATbCA NPy NPOKAaAKe TEXHO/IOTMYEeCKMX TpybonpoBoaos
O1A TPAHCNOPTMPOBAHMA KUAKMX M ra3006pasHbiX NPoAyKTOB. B MpuaoKeHUn 2 npuBeaeHbl CBEAEHUA O XMMUYECKOW CTOMKOCTU
maTtepuana. MpoeKTMpoBaHUE TEXHONOTMYECKUX TPyOOMpPOBOLOB B KaXKAOM KOHKPETHOM C/yyae [O/IKHO OCYLEeCTBAATbCA B
COOTBETCTBMU C "MIHCTPYKLMEN NO NPOEKTUPOBAHMIO TEXHONOTMYECKMX TPY6ONpPOoBOAOB M3 NaacTMaccoBbix Tpyb CH 550-82", "MoHTax
TeXHoNorM4yeckmx Tpybonposoaos. TpebosaHua 6esonacHocTn. OCT 36-100.3.09-86" u Apyrumn BeLOMCTBEHHBIMW HOPMATUBHbLIMM
OOKYMEHTamu.

B cooTBETCTBMM C NocTaHoBAEHMEM npasuTenbcTea Poccum N 985 ot 4 urona 2020 roaa Tpe 6osaHua: CN

«CHuMN 2.04.01-85* "BHyTpeHHMI1 BOAONPOBOA, U KaHanu3auus sgaHnn". Pasgensbl 1, 4 (nyHKT 4.6), 5 (nyHKTbI 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 ckntoueHnem nyHkToBs 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 (nyHKTbI 7.1.1,7.1.2,7.1.4,7.1.5,7.1.7,7.1.9-7.1.11,7.2.1,7.2.5,7.3.1,7.3.4,7.3.9, 7.3.10, 7.3.12,
7.3.14,7.3.18-7.3.20, 7.4.7-7.4.10), 8 (nyHkTb 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 uckntoueHnem nyHkTos 9.1.3,9.1.7, 9.3.2, 9.3.4, 9.4.2), 10 (nyHKTbI 10.1, 10.2, 10.8) asnatotca
06s3aTe/IbHbIMK NP NPOEKTUPOBAHUMN CUCTEM BHYTPEHHEro BOAONPOBOAA M OTOMAEHUA.

peliaeTca NPoKNaAKa TEXHONOMMYECKMX TpybonpoBoaoB M3 maTepuana PP-R B nmomelLeHUAX, OTHOCALLMXCA NO MOXKApPHOM
OnacHoOCTU K KaTeropuamA, b, B.
Hopmbl NpoeKTUPOBaHNA N MOHTaXKa TPYHONPOBOA0B A1 CMCTeM BOAOCHabKeHUA coaepkatca B CM 30.13330.2016 «BHyTpeHHUM
BOAOMNPOBOA M KaHaNM3aLmMs 34aHMI» (aKTyannsmnpoBaHHas pegakumsa CHull 2.04.01-85) u ceogax npasua CM 40-101-96 1 CMN 40-102-
2000.

HanopHble Tpy6bl, NpeaHasHauyeHHble 419 BHYTPEHHUX BOAOMNPOBOAOB AO/IKHbI COEAMHATLCA MPU MOMOLLM CBapKK B pacTpyob,
pasbemMHble COeAMHEeHWA NpPeayCMaTPMBAOTCA B MECTax YCTAHOBKM apmaTtypbl, MPUCOeuHeHui K obopyaoBaHWio U ans
BO3MOHOCTM I€MOHTAXKa 3/1eMeHTOB TPybonpoBOAOB B NPOLECCe SKCNyaTaLuu.

4.1. PacueT AMHEAHOro Ten10BOro paclMpeHus

B cootBeTcTBuM ¢ ClM 40-102-2000 n.3.7.1 npy NPOEKTUPOBAHMM U MOHTaXe TpybonpoBoA0B U3 NOAMMEPHbIX MaTePUanoB
HeobX0AMMO YYUTbIBaTb 3HAYMTE/IbHblE TEMMEPATYPHbIE U3MEHEHUA AIMHbI U MPUHMMATb COOTBETCTBYHOLLME MEPbI MO UX
KomneHcaumn. BennumHa AMHenHoro paclimpeHmns yyactka Tpybonposoga AL B MUAAMMETPaX NPU OTKPbLITOM NPOKNaLKe
onpeaensetca no popmyne:

AL= a*L*At, (8)
rae o - KoapPUUMEHT IMHENHOro paclumpeHmsa, mm/(m*°C)
L-gnaunHa Tpybonposoaa, m
At - pacyeTHas MaKcMMasibHas PasHOCTb TemnepaTtyp (Mexay paboueit u npu moHTaxe), °C

KoadoduumeHTbl AnHeHoro pacwmpeHma Tpyd KOHTYP yKasaHbl B Tabanue 8.

Tabnuua 8 - KoappuumneHTbl AMHEMHOro pacwumnpeHma gna Tpyé PPR

Tun mpy6oi Koagppuyuenm nuHeiiHo2o
pacwupeHus,mm/(m*°C)

Tpy6bl HanopHele noaunponusaeHossie PPR 0,15
Tpybbl HaropHsble noaunponuaeHossie PPR-GF apmupo8aHHble CMeKs1080/10KHOM 0,06
Tpybbl HaropHsbie noaunponuaeHossie PPR-AL-PPR apmupoeaHHbIe aatoMuHUem 0,03

4.2. PacyeTt KOMNeHcaTopoB

[nAa ycTpaHeHUA AONOAHUTENbHbBIX HAaNPAXKEHWUN, BO3HUKAIOLLMX NPU PACTAXKEHMUU U CHATUU, NPUBOAALLNX K COKPALLEHUIO
CPOKa 3KcnayaTaumm TpybonpoBoaa, UCNob3yoTca KoMMeHcaTopbl. KomneHcupyoLme ycTpoiicTea BblnoHATCA B BUuae M m I -
06pasHbIx 3n1emeHToB. 17 obneryeHns pacyeta UCMNOb3yMTe KaNbKyNATOP pacyeTa KOMMNEHCATOPOB, PAa3MELLEHHbIN Ha caliTe

WWW.KOHTYpP.p® B pa3gene "TexHuyeckas nogaepka"
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PUcyHOK 2- M-06pa3Hblii KomneHcaTop. PucyHoK 3- M-o6pasHblii KoMneHcaTop
PacueT KomneHcupytowen cnocobHocTu M-o6pasHbix 3nemeHToB (PrcyHoK 2) 1 N-o06pasHbix KomneHcaTopos (PucyHOK 3)
NpoM3BOAMTCA MO IMAMpPUYECKO popmyne:

A =25V(D* AL), (9)

rae A, - AvHA yyacTKa M-06pasHoro anemeHTa, BOCNPUHMMAIOLLLErO TeMMepaTypHble U3MEHeHUA AnHbI TpybonpoBoaa, Mm;
D - Hapy»XHbI AMameTp Tpy6bl, MMm;

AL - nvHelHOe paclinpeHne yyacTka Tpybonposoga, Mm.

LLinpuHa MN-komneHcaTopa B,, MM paccumnTbiBaeTca no popmyne:
B, =2AL +150mm, HO He meHee 10D, (10)

BapuaHTbl yCTAHOBKM KOMMNEHCATOPOB YKa3aHbl HA PUCYHKe 4.

MOABWXKHAA
OMoPA

&

HEMOABWKHAA

HEMOABWXHAA OMOPA

OMnoPA

PucyHOK 4- BapuaHTbl YCTAaHOBKU KOMMEHCATOPOB

[Na KomneHcaumm IMHERHOTo pacluMpeHns TpybonposoLos AnameTpom D<40Mm MOryT NPUMEHATLCA NeTaeBble
KomneHcaTopbl (PUCyHOK 5). MaKkcMmanbHoe 3HaYeHne KoOMMNeHcaLumMm TMHEMHOro paclunMpeHmns NeTaeBbiM KOMMNEHCAaTOPOM

npuseaeHbl B Tabauue 9.

HENOJBUXHAA HENOZBWXHAA
OloPA OMOPA

MOMBUKHASA
OroPA

NoaBMXHAA
OMOoPA

L d

HENOJBWXHAA
OroPA

PucyHoK 5- NMeTtneBoit KomneHcaTop
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Tabnuua 9 - MakcMmanbHoe 3HaYeHUe KOMMNEHCaLMU NTMHEMHOro pacluMpeHna NeTieBbiMm
KOoMmneHcaTopom

Auamemp mpy6 Dn, mm

KomneHcupyrowaa cnocobHocmob

20 80
25 65-70
32 55
40 45

an MOHTaXXe NneTneBoro KomneHcaTopa HEO6XO,EI,VIMO CO34aBaTb NpeaBapuTe/ibHOe NNHelnHoe HanpAXeHne cxXathem ero B ciyvyae
3KCNAyaTaunn npu NoBbIlLEHHbIX TEMNEPATYPAX NN PaCTAXKEHNUEM NPU NOHUNXKEHHbIX TeMNepaTypax.

4.3. Npoknagka Tpybonposoaos

Mpwu cTpoutenbcTee TpybonpoBoaoB ¢ NpuMmeHeHnem Tpyb 13 nofMmepHbIX maTtepranos gaa obecneyeHmsa Tpebyemoro
KayecTBa CTPOUTENbCTBA HEOHXOAMMO NPOn3BOAMTL cornacHo n. 7.1.1 CM 40-102-2000:
- NPOBEPKY KBaNUdUKaLMM MOHTAXKHUKOB U CBApPLLNKOB;
- BXOAHOW KOHTPO/Ib KAYecTBa NPUMEHAEeMbIX TPyD, COeAMHUTENbHBIX AeTanein U apmaTtypbl;
- TEXHUYECKMIA OCMOTP CBAapPOUHbIX YCTPOMCTB M NPUMEHAEMOIO MHCTPYMEHTA;
- CMCTEMATMYECKMI ONepPaLMOHHDBIN KOHTPO/Ib KauecTBa COOPKM 1 PEXKMMOB CBaPKK;
- BU3YyaNbHbI1 KOHTPO/Ib Ka4eCTBa CBAPHbIX COEAMHEHUI U KOHTPOIb UX FTEOMETPUYECKUX MAapaMeTPOB;
- MEXaHUYEeCKMe UCMbITAaHUA CBAPHbIX U APYTUX COeaUHEHUNA.

B cooTBeTcTBuM c n.7.2.2 CM 40-102-2000 BXOAHOW KOHTPOJIb BK/KOYAET CAeAYIOLLIME onepauum:
- NPOBEpPKa LLe/IOCTHOCTM YNAaKOBKMU;
- NPOBEPKA MapKMPOBKM TPYD M COEANHUTENBHBIX AeTaNell Ha COOTBETCTBUE TEXHUYECKOM SOKYMEHTALUN;
- BHELUHWI OCMOTP HapYXHOW NOBEPXHOCTU TPYD U coeAMHUTENbHbIX AeTanel, a TaKKe BHYTpeHHeN NOBEPXHOCTU COeAUHUTENb-
HbIX geTanewn;
- U3MEPEHME N CONOCTABNAEHWNE HAPYKHbIX U BHYTPEHHUX AMAMETPOB U TO/LLMHbI CTEHOK TPYD ¢ Tpebyembimun. MU3mepeHua
cnepyeT NPOU3BOAUTL HE MEHEE YeM MO A,BYM B3aMMHO NeprneHAMKYAAPHbIM AMameTpam. PesynbTaTbl U3MepeHnin LOKHbI
COOTBETCTBOBATb BE/IMYMHAM, YKa3aHHbIM B TEXHUYECKOW LOKYMEHTALMMN HA TPYObl U coeanHUTENbHbIE AeTann. OBaNbHOCTb
KOHLLOB TpYb U coeaMHUTE/IbHBIX AeTanel, BbIXoAALWaA 3a Npeaesibl AOMYCKaeMbIX OTK/IOHEHUI, He pa3peLlaeTcs.

M.7.2.4 CN 40-102-2000: "He gonycKkaeTca MCNONb30BaTb AN CTPOMTENBLCTBA TPYObI U coeAUHUTENbHbIE AeTanu ¢ aedeKTamu,
LapanMHammn 1 OTKNOHEHUAMM OT AONYCKOB 60/blUe, YeM NPeAyCMOTPEHO CTaHAAPTOM AN TEXHUYECKUMU YCA0BUAMMN."

M.7.5.1 CM 40-102-2000: "MOHTa*K BHYTPEHHUX CUCTEM BOAOCHABXKEHMA cneayeT NPou3BoAUTb B COOTBETCTBUM C MPOEKTOM
NPOW3BOACTBa PabOoT M TEXHOIOTMYECKUX KapT, NP NONOKUTENbHOM TemnepaType ¢ cobatogeHnem tpebosarHnin CHulM 3.05.01.

TpybonpoBoabl M3 maTepuana PP-R fomKHbI UMETb 3alUMTY OT yAbTPAadMONETOBOrO M31yYeHMA (MONaAaHUA NPAMbIX CONHEY-
HbIX Sly4eit). B npouecce MOHTaXKa cieayeT yUnTbIBaTb Pa3/IMiHbleE 0COBEHHOCTU U YCI0BUA, B YHaCTHOCTU: IMHEMHOE Ten10B0e
paclwmpeHme 1 HeobXoAMMYI0 KOMMEHCaLUMIO, CNocob coeANHEHUSA, YCNOBMA SKCNAyaTauuKn. [Ana KpenneHua Tpybonposoaos
MCMNONb3YIOT ABa BMAA OMNOP: }KeCTKMe (HeNnoABUNKHbIE) U CKoNb3ALMe (NOABUMKHbIE). YTOObI HE HAHOCUTL MEXAHUYECKUX MOBPEXK-
AEeHUIN, peKOMEHAYETCs B KauecTBe ONop UCM0/1b30BaTb XOMYTbI C YINOTHUTENbHBIMU PE3UHOBLIMW NPOKAALKAMM, CNeLManbHO
npeaHasHaveHbl gns Tpy6 us PP-R.

XecTtKkue onopbl
ecTkune (HenogBMKHbIE) ONOpPbI YCTAHABAMBAIOTCA Ha OTAE/bHbIX YYacTKax TpybonpoBoaa, 3a CHET XKECTKOro CoeaMHeHnn
obecneunsaeTca HagexXHasa Npoknaaka. [laHHbll cnocob KpenneHua UCKAYAeT BO3SMOMXKHOCTb KOMMNEHCcALLMK, No3Tomy Heobxo-

AVMMO TOYHO PacCUMTbIBaTb PACCTOAHME MEXKAY ONOPaMM, YHUTbIBAA HArpy3Ky Npu paclinpeHmnu.
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DUTUHF—OUTUHF DUTUHF—DUTUHF DUTAHF—SUTUHF PUTUHT PUTUHF

JKECTKAA
OMoPA

| KECTKAA
BO/IAHOM CUETUMK  OMOPA
VNIA KPAH

DUTVHT

GUTUHT . DUTUHT Yronok
TPOWHUK

Vol - | w [ [0} <« KECTKAR
KECTKAA . GF 11 J0] *KECTKAS G0 =G0
OrOPA =~ "0roPA SUTUHT —> .

PucyHOK 6- KpenneHue ¢ }ecTKMmu onopamm

CKonb3AlLMe onopbl
KoHCTpyKLMA cKoNb3sALelt onopbl no3sonseT Tpybe nepemelLatbca no ocv B 060Mx HanpaBaeHUAX He NoBpexaan camy Tpyby.
dacoHHble geTann HeobxoaMMo pasmeLlaTb Ha J0CTaTOYHO HONLLIOM PACCTOAHMM, YTOObI OHM He MeLlanu nepeasuKeHuto. Mpu

Takom cnocobe KpenaeHnAa oCTaeTcA BO3MOXHOCTb KOMMNEHCAaUNOHHOIo ABUXKEeHUA.

YCTaHOBKa CO CKOMb3ALLMMM onopamum

YcTaHoBKa TpybonpoBoaa B CKOMb3ALWEM Keobe

PucyHok 7- KpenneHue c noagsuXHbiM1 onopamu
KonnyectBo onopHbIX TOYEK Kpenexka TpybonpoBoaa 3aBUCUT OT TEMMNEPATYPbl NEPEKaYNBAEMON HKUAKOCTU U AnameTpa Tpyb.

B Tabauue 10 npuBeseHbl peKoMeHayemble 3HaYEHUA PACCTOAHUI MeXAY KpenaeHnamu ropusoHTanbHoro Tpybonposoga B

3aBMCUMOCTHM OT TEMMEPATYypbl TENIOHOCUTENA (BOAbI UAW IINKOASA).
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Tabnanuya 10 - PacctosHMe mexay onopamu B 3aBUCMMOCTM OT TemnepaTtypbl BoAbl B
TpybonpoBoge

HomuHaneHbliii HapyxcHblii PaccmosHue mex0y onopamu 6 3a8ucuMmocmu om memmnepamypsl 800bl, MM

OUENETD MPYORI

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
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

Mpy NPOEKTUPOBaHUKN BEPTMKAbHbIX TPYOONPOBOAOB ONOPbI YCTAaHABAMBAOTCA He pexke yem Yepes 1000 mm ana Tpyb HapyK-
HbIM AMAMETPOM A0 32 MM U He pexe Yem Yyepes 1500 mm ana Tpyb 6onblioro AnameTpa.

CKpbITasa NpokaagKa

M.6.3.3 CMN 60.13330.2012 (CHu1M 41-01-2003): "Mpoknaaky TpybonpoBoaos M3 NoAMMEPHbIX TPY6 cneayeT npeaycmaTpmsaThb
CKpbITON: B nony (B roppoTpybe), 3a NANMHTYCAMM U 3KpaHaMM, B LUITpabax, WaxTax U KaHanax; LoNycKaeTcA OTKPbITaA NPOKAaAKa UX
B MECTaX, e MCKNYAIOTCA MEXaHMYECKOe UM TEPMUYECKOE NOBPEXAEHbI TPYD, a TaKXKe NpsamMoe BO34encTBME Ha HUX yabTpadumo-
JIETOBOrO U3nyyeHus".

CornacHo n. 3.6.1 CMN 40-102-2000: "B mecTax Npoxo/ia Yepes CTPoUTe/IbHble KOHCTPYKLUMKU TPYBbl U3 MOAUMEPHbIX MaTepUanoB
HeobXoAMMO NPOKAAALIBATb B rMAb3ax. A IMHA rMAb3bl AONKHA NPEBbLIWATb TOALLMHY CTPOUTENBHON KOHCTPYKLMM Ha TONLLMHY
CTPOUTENbHBIX OTAEN0YHbIX MAaTEPUAN0B, a Haj NOBEPXHOCTbIO NoMa BO3BbIWATLCA Ha 20 Mm. PacnonioxkeHune CTbIKoB Tpyb B rnb3ax
He gonyckaetca".

B cooTBetcTBum c n. 4.5 CMN 40-101-96: "Mpu npoxoae TpybonpoBoaa Yepes CTEHbI U NEPErOPOAKM AOMKHO BbITb 0becneyeHo ero
cBobogHoe nepemelLieHMe (YCTaHOBKA b3 U Ap.). Mpu CKpbITOM NpoKnagKe TpybonpoBoA0B B KOHCTPYKLMM CTEHbI UK NoAa
[OOJIKHa bbITb 0becneyeHa BO3MOXKHOCTb TEMMNEPATYPHOIO YAJNHEHUA TPY6".

Ons dukcaumm Tpybbl B CTEHE NPUMEHAIOTCA MYyPTbl UM OTPAHUYUTENIbHBIE 3/IEMEHTbI, U3FOTOB/IEHHbIE U3 Hoslee MATKUX
naacTmacc (MoOMBUHUAXNOPUAA UAW NONNITUAEHA). B ciyyae nocaaku Tpybbl ¢ TpeHMEM CKoNbKeHUs B GyTaape Heobxoanmo
NPUHUMaTb Mepbl MO 3aLMTe e€ OT LLapanuH: UCNOb30BAHNE MATKUX NIACTMACC A5 U3roToBAEHUA GyTAApa, HABMBKM BONOKHMUC-
TbIX MaTepurasnioB B 3a30p Mexay Tpybomn dytnapa n Tpybonposoaa.

Mpwu yKnagKe nog, WTyKaTypKo HEOBXOAMMO OCYLLECTBAATL M30NAUMIO. JIMHEHOE PaCLUMPEHMNE HE YYMTLIBAETCA, HO Cam KaHan
[oNKeH bbITb cBOH6OAHBIM M 06ecneyYnBaTb KOMMNEHCaALMIO pacwmpeHus Tpybonposoaa.

[/nHa He3aKkpenaeHHbIX rOPU30HTabHbIX TPYHONPOBOAOB B MECTAX MOBOPOTOB U MPUCOEAMHEHUA UX K MpMbopam, 06opyaoBaHuio,
bnaHUEeBbIM COEAMHEHNAM He A0MXKHa npeBbiwaTb 0,5 m (n.3.6.6 CM 40-102-2000).

Mpw NPOEeKTUPOBAHUKN BEPTUKANbHbLIX TPYOONPOBOAOB C/ieayeT NPUHUMATb BO BHUMaHME TemnepaTypHoOe paclumpeHme Tpyobl.
PekomeHayeTca NPUMEHATb MHOTOC/IOMHbIE KOMMO3UTHbIE TPYHbI, APMUPOBAHHbIE aIIOMUHUEM WM CTEKNOBOSIOKHOM. N5 Heapmu-
POBAHHbIX TPY6 ONOPbI YCTaHABAMBAKOTCA He perke yem Yepes 1000 mm gaa Tpyb HapyKHbIM MAaMETPOM A0 32 MM U He peke Yem
yepes 1500 mm gns Tpyb 6onblioro gnametpa (n. 2.15. CM 40-101-96).

Mpwu Nnpoknaake nogatowero TpybonpoBoaa (CTosKa) B BEPTUMKAbHOM LWAXTe UAKN KaHane HY»KHO obecrneynTb KOMMeHCcaUmuio NMHeN-
HOro paclwMnpeHmns Tpybbl B MeCTe OTBETBEHUA.

3TO MOXKHO 06ecneyYnTb MaKCMMasibHO OTOABMHYB CTOSIK OT CTE€HbI, TEM CaMblM YBEUUMB nnedo usrnba Ls (PucyHok 8a) Ao Heobxo-
AVMOTro 3HaYeHus, Uan co3aas M-o0bpasHbiit oTBoA (PUCYHOK 86), AW, Npu HeAOCTaTKe MecTa, YBENIMUYMB PasMep OTBEPCTUA B CTEHE

LLAXTbl A48 CBOOOAHOrO ABUMKEHUS 0TBOAA B HEM (PUCYHOK 8B).
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PucyHok 8 - OTBeTBNAEHMA BEPTUKANIbHOTIO Tpybonposoaa

Tennosas usonauua Tpy6
n.5.4.13 CN 30.13330.2016 "CHw1M 2.04.01-85*: MNpun coBMECTHOW NPOKAaAKe B KaHanax c Tpybonposogamu, TpaHCcnop-

TUPYIOLLMMU FOPAYYHO BOAY MM Nap, CeTb XOJI0AHOrO BOAONPOBOAA HEOBX0AMMO pasmelLaTb HUKe 3TUX Tpybonposoaos ¢
YCTPOICTBOM TEPMOU30AALUN.

n. 5.4.16 Mpu BO3MOXKHOCTN KPAaTKOBPEMEHHOIO CHUXEHMA TemnepaTypbl B nomeweHnm 4o 0 °C 1 HUXKe, a TaKKe npu
npoknagKe Tpyb B 30HE BAUAHUA HAPYKHOTO XOI04HOTO BO3AyXa (B6M3M HApY»KHbIX BXOAHbIX ABepeit U BOpoT) cneayeT

npeaycmaTtpuBaTh TEMNIOBYH M30AALMIO TPYD.

3awmTa oT noxKapa

[Ins UCKNOYEHNA BO3MOMKHOCTM PacnpoCTpaHeHMA Noxapa no Tpybam yepes CTeHbl UM NePEKPbLITUA NPUMEHSIOTCA
oTCeKaTeNM OrHA U NPOTUBOMOMNKAPHbIE MydTbl. POTUBOMNOMNKAPHbIE MYDTbl YCTaHABAMBAOTCA C KaXK40M CTOPOHbI CTEHbI, a
npu NPoxoe Yepes NepeKpbITUA TObKO C HUMKHEN CTOPOHbI, C BEPXHEW CTOPOHbI YCTaHABAMBAETCA OrHe3alMTHan naura.

MpoTuBonox)kapHaa MydTa NpeacTaBnseT coboi MaHKeTy U3 BCMYYMBAIOLLLErOCa NPU CUbHOM Harpese maTepuana. Mpu
BO3ropaHnM KOMMOHEHTbI MaTepunana PaclMPAIOTCA M 3aMN0/HAIOT MPOXOA4 (B TOM uncae 1 BHyTpM Tpybbl), nepekpbisasn

AONYCK OrHA B CMeXXHble nomelleHnA.

4.4. CoeguHeHune Tpyb npu moHTaXxKe

MoHTaXK A0MKEeH NPOU3BOAUTLCA NPU TemMNepaType He Huxe +5 °C.

CornacHo n.3.3 CM 40-101-96 «Tpy6bl 1 coegmuHUTenbHble getanu U3 PPRC, pocraBieHHble HA 06bEKT B 3MMHee Bpems,
nepepg, ux NPUMeEHeHUEM B 34aHUAX A0KHbI 6bITb NpeABapuUTe/ibHO BblAepKaHbl NPU NOJIOKUTENIbHOK TemnepaType He
MmeHee 2 4.»

CoegunHeHue Tpyb ocyllecTBaseTcs cnocobom KOHTAKTHOW CBapKu B pacTpyb (nonndysmoHHoM cBapku). AnA BbINOAHEHMA
CBapPOYHbIX paboT HeobxoaMm cneayroLmnin Habop NHCTPYMEHTOB M PACXOAHbIX MATEPUAIOB:

NoANGY3MOHHbIM CBApPOYHbIN annapar;

CBapOYHble HacaZKM (A1A KaXK4oro AMameTpa napa);

KOHTaKTHbI TEpMOMETP;

Tpybopes unm HOXHULbI;

LeHTpUpytolee npucnocobneHne gnsa ceapmBaHus Tpyb 60blLIMX AMAMETPOB;

MOHTaHbI HOX C KOPOTKMUM Nne3suem;

pyneTKa uamepuTenbHasn;

BETOLLb X/10N4aTobymarkHas;

TEXHUYECKUIN CnMpPT (M30NPONWIOBLINA, 3STUNOBLIN).
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nOﬂM¢y3MOHHbIe CBapOYHble annapaTbl Pa3/IM4aoTCA NO MOLWHOCTHN

B 3aBMCMMOCTM OT pa3mepos Tpy6, KoTopble UMK cBapuBatoT. Tak,

Hanpumep, CBapOYHbIN annapaT MoLLHocTblo 600BT KoMNAeKkTyeTcs

Hacagkamu oT 20 mm go 40mm. 1na annaparta mowHocTtbio 800BT

oD,
oD,

KOMMIEKT HacaaoK yBenmymsaetca 4o 63 mm, a annapaTtom MOLLHOC-

Tbto 1200 BT MOXKHO MOHTMpPOBaTb TPy6Hbl 40 110 mm.

CBapoyHble HaCaZKu CHapyXu MMetoT cneumanbHoe TeCI)J'IOHOBOG a) b)

MOKpbITUE, NPeAOTBPaLLAloLLEe NPUIMMAHNE NOAUNPONUAEHA K PUCYHOK 9 - CBapOUHble HaCaAKM
HacaZKe npu Harpese Tpybbl U GUTUHTOB.
Pasmepbl paboueit obnactn Hacaaok (PrcyHok 9) ctaHaapTM3MpoBaHbl Npy Temnepatype 260 °C u nepen UX UCNob30BaHUEM ONA

CBapkun HeO6XO,EI,VIMO NnpoBeEpPUTb COOTBETCTBMNE pa3mMmepos, NpueeaeHHbIM B Ta6n|4u,e 11.

Tabnuua 11 - Pa3amepbl paboueit 06nacTu HacagokK, CTaHAAPTU3INPOBaHHbIe Npu 260 °C

Auamemp D1 up2 ub3 D4 L, L, Ls
mpy6onpoeoda D, mm.

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 15,00 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. NMocnepoBaTeNIbHOCTb BbINO/IHEHUA ONepaL Uil NpuU cBapKe

1. 3aKpenuTb Haca4KM Ha CBAPOYHbIN annapaT M OYUCTUTb OT XKMPA U OCTAaTKOB
martepuana. Jna 06e3KMpmnBaHNa UCrosib30BaTb CNMPT U BETOLWb.

BKkAtounTb annapat B po3eTky 220B/50 I, NMoaoxAaaTth, NOKa yCTaHOBUTCA TemnepaTypa

Ha HacagKax. C MOMOLLbI KOHTAaKTHOIO TEPMOMETPA NPOBEPUTL TEMMEPATYpPy HacaZoK. ‘l_)- \
OHa gonkHa 6biTb 260 £10 °C. B cnyyae, ecan TemnepaTypa OT/IMYAETCA OT 3aaHHOM, 1,| - 15° |
HeobXoAMMO OTperynMpoBaTh TEPMOCTAT U NOBTOPUTL 3amepbl. MoATAHYTb KAoUYOM - 4 '
KpensieHne Hacafok. ‘
2. OTpesaTb TpybYy Mo NPSAMbIM YI/IOM K OCM C MOMOLLLbIO HOXHULL, MK Tpybopesa. | _L‘B
R +

YAanuTb 3ayceHLbl HOXOM UM CneLmanbHbIM NpucnocobneHnem. CHATb HapyKHYHO —-
dacky c Tpybbl nog yrnom npnbansntenbHol5° (Kak n3obparkeHo Ha pucyHke 10) Ha
[JIMHY, YKa3aHHyto B Tabauue 12 (ctonbe, 2). PucyHoK 10- ®acKa Ha KOHLe TpyObl

Tabnuua 12 - Paamepbl packu Tpybbl  rybuHbI cBapuBaHUsA

HapyscHoili duamemp mpybonpoeoda d, mm. BenuvuHa ¢packu mpy6el b, mm. FnybuHa ceapusaHus I, mm.

20 14,00
25 15,00
32 2 16,50
40 18,00
50 20,00
63 24,00
75 3 26,00
90 29,00
110 32,50
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3. Ha KoHue Tpybbl OTMETUTb KapaHAALOM AU MapKepoM rybuHy cBapmBaHma 13 Tabamubl 12 (ctonbel, 3).

4. TwatenbHO 06€3KUPUTb U OUYUCTUTL OT FPA3N CBApMBaEMble MOBEPXHOCTM TPYyDObl U GUTHHTA.

5. O4HOBPEMEeHHO BCTaBUTb TPYOY M GUTMHT B HarpeBaTe/ibHble HAacaAKM Ha CBApOYHOM annapare. Bpawats Tpyby u
UTUHT Npn 3Tom KaTeropuyeckn 3AMPELLEHO, Tak KaK 3TO MOXeT NPMBECTU K OTPbIBY HAarpeToro c/10a NoAUMNponuaeHa ot
OCHOBBbI.

6. HarpeTb cBapMBaemble AeTau B TeUEHME BPEMEHMU, YKa3aHHOTO B Tabauue 13 (ctonbel, 2). Bpems Harpesa ncumncnsercs
C MOMEHTA, Korga Tpyba u GUTUHF yCTaHOBAEHbI B HACAAKM HA 3aZaHHYIO IyOUHY.

7. BbITalwmTb, UCKNIOYAA BpaLLeHNe, HarpeTble AeTaan U3 HarpesaTe/ibHbIX HACaA0K M BCTaBUTb APYr B Apyra Ha OTMeYeH-
Hyt0 FyBUHY cBapMBaHUA 3a Bpems, He Bonee, Yem yKasaHo B Tabanue 13 (ctonbel, 3). BOKpyr cBapMBaemoro LBa AOMKHO
obpasoBaTbca yToNWEHME (BYpT).

MpoBepuTb COOCHOCTb TPYHbI 1 GUTMHIA. 3adUKCcMpoBaTh COBPaHHOE coeANHEHME HA Bpems, yKasaHHoe B Tabanue 13
(ctonbel, 4). B TeyeHMe BpEMEHU OXNAXKAEHMA HE JOMNYCKAOTCA Nt0Oble MeXaHMYeCKMe HarpysKkmn Ha cBapeHHbIi WwoB. MNMosHan
HarpysKa Ha coegMHeHue A0NyCcKaeTca He paHee, Yyem Yepes 30 MUHYT Noc/ae CBapKM.

8. MpoBepuTb KAaYEeCTBO CBAPKMU.

Tabnuua 13 - MapameTpbl cBapKu AnA Tpyb pasnnyHoro guamertpa

Bpems Hazpeea MakcumaneHoe epems Bpems oxnaxcdeHus

coeduHaembix demanel, 8binosHeHus Bpems ¢pukcayuu Obuwjee spemsa
coeOUHeHUs, CeK. coeQUHeHUs, CeK. | oxaaxcoeHusd, MUHYymM

Hapy»cHeiii duamemp
mpy6ei d, mm.

2
10
20 4
30 6
40
50 8

* [lpu memnepamype HazpesamesnbHo20 3nemeHma om 250 do 270 ° C, memnepamype okpyxcaroweli cpedsl 20 ° C u npu

YyMepeHHOM 08uMceHUU 8030yXa.

lpumeyaHue:

Mpwu cbopKe coeanHEHUA He cneayeT BCTaBAATb TPYOY B AeTaNb CAULLKOM rNMyH6OKO M3-3a BOSMOXKHOCTM 06pa3oBaHus
CY}KEHUA UM faxKe 3aKyNOPKMU NPOXoaHOro otBepcTua. [Ana ceapku Tpybonposogos anameTpamu 6onee 40 MM peKoMeHAay-
€TCcA NPUMEHSATb CBAPOYHble NPUCNOCOBAEHMS - LLEHTPATOPbI, 06ecneunBatowme BbICOKYO TOYHOCTb COOCHOCTM CTbIKa U
rny6uHy nocagku. Mpu ceapmeaHun Tpyb gnameTtpom D 75 mm u 6onee ncnonb3osaHue LeHTpaTopoB ob6a3aTenbHO. B

Tabnmue 14 npueegeHbl BO3SMOXHbIE AedEKTbl CBAPHbIX COEANHEHWNI U NPUUYMHBI UX BOSHUKHOBEHMS.

4.6. MpumeHeHue pe3b503blx coeguHeHuin
Mpn MoHTaxe TPybonpoBOAOB MOTYT MPUMEHSATLCS CrieaytoLime Buabl pe3bboBbIX COeANHEHWI:
KOMBMHUpOBaHHbIe (NaTtyHHas 3aknagHas ¢ PPR) ¢ BHyTpeHHen n HapykHOW TpyBHOI pe3bboi;
pa3bopHble coeanHEHWS C HAaKUOHbIMW raikamu;
pas3bopHble COEAMHEHUS C HAKUOHBbIMU braHLamu.
TpeboBaHUA NO MOHTAaXKy KOMOUHUPOBAHHDbIX PUTUHIOB
MonunponuneHoBble PUTUHIN C Pe3bOOBBIMM KOMMOHEHTaMW NPeacTaBnsAlnT co6on KOMBUHMPOBaHHOE n3ae-
fve; Kopryc KOTOPOro BbINOMHEH U3 nonmnponuneHa, pe3bboBas yacTb 13 natyHun. O6wmn sua dutnHra npea-
CTaBrieH Ha pucyHke 11:1-naTyHHas 3aknagHas; 2- kopnyc dutuHra (matepunan PPR).
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MHCTPYKUUNA NO NPOEKTUPOBAHUIO U MOHTARY
NOMNNPONMUNEHOBBLIX TPYBOMNPOBOAOB

Tabnuua 14 - fedeKkTbl coeauHEHW, NONYYEHHbIX METOAOM CBapKM HarpeTbiM UHCTPYMEHTOM B pacTpyb.

HaumeHosaHue OnucaHue

1.[lecpekmHas popma

epama*

1.1 {_

'

.

.

]

[ 1]

I

HapyHbie dechekmol
U3meHaowasca opma 2pama unu e2o omcymcmeue Ha 00Hol unu obeux cmopoHax(
Yacmuy4Ho unu o eceli dauHe cMbIKa) u3-3a:
-r08bIWEHHOU MmemMnepamyps Hazpemozo UHCMpymMeHma;
-U36bIMOYHO20 BpEMEHU Ha2Pesa;
-Hedonycmumo20 OMKsOHeHUs pasmepos**,

*KaK npusuno coqermuerncs ¢ 6HyMpPeHHUMU 0eheKmamu Uu3-3a CIUWKOM KOPOMKO20 8pemMeHU 8bI0epHKU.
**Bo 8pemMs c8aPKU C MOMOWbIO Haepemol Mmydpmeol y ee Kpas 0bbi4HO 06pazyemca eanuk, A8A70Wulica nepeuyHbIM NoKazamesem moao, Ymo
MPOYECC C8APKU BbINOSHEH MPABUSILHO.

1.2.

|
)

[

| I—

jl

2. Y2nosoe cmeuwieHue

UN3meHAowasca popma 2pama unu e2o omcymcmeue Ha 00Hol unu obeux cmopoHax(
yacmu4Ho unu no eceli OnuHe cmelka) us-3a:

-Hedocmamo4Ho20 8pemMeHU Hazpeeaa;

-NOHUMEHHOU memMnepamypb! Ha2pPemoao UHCMpPyMeHma;

-Hedonycmumo20 OMKsOHEHUs pa3mepos.

U3meHsow,asca (hopma epama uau e2o omcymcemeue Ha 00HoU unu obeux cmopoHax(
4acmuy4Ho unu o eceli dauHe cmoiKa) u3-3a:

-HeucnpasHocmu 0b6opyO008aHUS,;

-HernpasusbHO20 PACONOHEHUA 3020MOBOK.

Tpyb6a, ceapeHHas ¢ pumuHaom 1Moo y2a0m ¢ 00HOU usu obeux cmopoH unau ¢
He3HayumesnbHbIM 0egheKmom 0X8ama, 8bI38GHHLIM, HaNpumep:
-HeucrnpasHocmoto obopydosaHus,

-HernpasusbHLIM PACON0HeHUEM 3020MOB80K.

3. Henpoeap u ezo npuyunsl. |degopmayus( oganeHocms mpy6el unu pumurea) Hapsady ¢ HedocmamoYHsIM

3.1.[ecopmayus.

3.2.HenonHoe ssedeHue

mnvhhi

—

|

—'{-n

frrd.

sl

3.3.HennomHoe cmbiKaHUe

Ialatalateleatl]

I —

PR S
| —

3.4. HenpasunsHoe

nnassneHue

4. CoasneHHoe cevyeHue

mpyb6bi

17

CBAPOYHbLIM ycunuem, 8bI38AHHAA, HANpumep:
4 Toyte
O aur ~080A/IBHOCM bIO 3020MOBOK;

-HenpasusbHLIM XpaHeHUem mpy6 u/unu umuHz208;

-HeucCrnpagHsIM 3aXUMHbIM ycm policm8om.

HedocmamoyuHas OnuHa 30Hbl CBAPKU, 8bI38AHHAA, HANPUMep:
-HedocmamoYHeiM 8pemMeHeM Hazpesda;

-88e0eHuUeM KOHU08 mpyb 8 Mygmobl No0 HeNpPasusabHbIMU yenamu;
-CAUWKOM HU3KOU memnepamypoli Haepemoz2o UHCmpymeHmd;
-nepemew,eHUeM 8 0CEBOM HANPABEeHUU 80 8PEMA OCM bIBAHUSA,-CAUWKOM
dnumesnsHol mexHoso2u4eckol nay3ol.

BHympeHHue 0egperkmobl
JlokansHoe, npomsaxeHHoe ocegoe, PaduKasnbHoe GopMuposaHue
KaHQas108,88b138aHHOE, HAMPUMep:
-8bIeMKAMU Ha rogepHocmu mpy6bl;
-npessbiwieHueM A0MycKos ouamempoe mpybbl Uuau pumuHaa;
-HenpasusbHol mexaHuyeckol obpabomkol;
-y25108bIM CMeu,eHuem mpybsl 8 mygpme.
JloKansHAsA uau NpoMsaMeHHAs 30HA HeNpo8apa,88bI36aHHASA, HANPUMep:
-mepMuYeCcKUM riospexcdeHuem;
-302pA3HEeHHbIMU C8aPUBAEMbIMU 108ePXHOCMAMU;
-HernpasusbHbIM Mo060POM Mapbl C8APUBAEMbIX MAMEPUAsOos;
-302pA3HEHHOCMbIO Hazpesameris.

BcmasneHa cAuwKom 0asneKo 80 8pemMs Ha2Peesad Usu C8ApKU, Ymo 8bI38aHO,
Hanpumep:

-U36bIMOYHbLIM C8APOYHBLIM YCUAUEM;

-c8apKOU MOHKOCMeHHbIX mpy6;

-U36bIMOYHbLIM 8pEMEHEM HA2PEB8d;

noseiweHHol memnepamypoli ceapKu.

U30/1UPOBAHHbIE, MHO204UCAEHHO PA36pOCaHHbIE UAU /I0KAbHO

CKOHUEHM PUPOBAHHbIE MOPbI UU 8KAOYEHUS, 8bI38AHHbIE, HAMPUMEp:
-203006pa308aHUEM 80 8PEMA CBAPKU;

-302pA3HEHHOCM b0 Ha2PEe8amMesbHO20 UHCMpPYyMeHma.

He donyckaemca

He donyckaemcsa

He donyckaemcs

Honyckaemcs, ecau e<s 1 mm

1,5% om cpedHezo
HapyxHoz2o duamempa
mpybbi, HO MaKcumManeHo 1,5
MM.

Jonyckaemca cayyaax
He3HayumesnbHO20
yMeHbWeHUsA 01UHbI 30HbI
C8APKU OM HOMUHA/bHO20
3Ha4YeHUA u omcymcmeus
Haope308 BHYMpeHHe20 wea
x< 0,05d,x< 0,1 om 2nybuHel
mygpmeol .

He donyckaemcs

He donyckaemcs

He donyckaemcs

Jlonyckaemcsa Hanuvue
HeboAbWUX U301UPOBAHHbIX
nop, ecau Axs< 0,05x.
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B cootseTctBMM co n.7.5.4 CM 40-102-2000 Pe3bboBbie coeamHenmna Tpyb n coegnum- 7T 7
59
|

Te/NbHbIX ,CI,ETaJ'Ieﬁ cneayet BbINO/MHATL BPYYHYHO MU C UCNOJ/Ib30OBaHNEM Kntouel ¢

perynvpyembim MOMeHTOM. KOoMBMHMpPOBaHHbIE NONNNPONUAEHOBbIE GUTUHIU C TPYOHOM |

pe3bboit 15, % 1 1 aloiima, He MMeloLLMe OTBETHOM YacTu MO, K4y cieayeT COeanHATL C |

OTBETHOM pe3bboit apyroro putnMHra 6e3 BcnomoratesbHOro MHCTPYMEHTA, BPYYHYO UK C

Mcno/sib3oBaHem cneynasbHOro 1€HTOYHOrO K/o4a, OSECI’IEHMBaIOLLI,EI'O 06xBaT no Bcel : -

OKPYKHOCTU GUTUHTA. -
3ANPELLAETCA:

- MNpUuMeHeHune ra3oBoro Ka4da B Ka4ectee BCNOMOraTe/ibHOro MHCTpymMmeHTa ANA 3aTAXKKN

PucyHok 11-
obcAyKneaHua; Kom6UHUpPOBaHHbII GUTUHT
- [A0BOpayYMBaTb NaTYHHbIN KPaH UAM MHble GUTUHIM NPU NONHOCTbIO 3aTAHYTOM pe3bbo-
BOM coeagunHeHunn oo He06XO,ﬂ,MMOrO YPOBHA, ONA BbiBEAEHUA B y,D.O6HyPO MZ1I0CKOCTb

06CnyKUBaHUS;
- NPOW3BOAMUTL MOHTaXK Pe3bb0BbIX COEAMHEHMNI HE COOCHO PACMONOMKEHHbIX U34e/U;

Mpu npucoeanHeHUM KOMOMHUPOBAHHBIX GUTUHIOB K 3aMOPHOI apmaType (NaTyHHble WapoBble KpaHbl, BEHTUAA, GUALTPbLI U
T.N.) NEPBOHAYaNbHO HEOBXOAMMO NPUKPYTUTL GUTUHT K 3aMOPHOI apmaType, a 3aTeM NpuBapuTb ero K Tpybe Taknum obpa-
30M, YTOBbI 3aMOPHYIO apmaTypy 6biN0 YA0O6HO 06CNYKMBATL (UTOBLI PyYKa HAXOAMNACh B HYXKHOM MIOCKOCTH).
HecobntogeHune yKasaHHOM Nocnef0BaTeIbHOCTY COOPKM COeANHEHNA MOXKET NMPUBECTM K paspyLLeHmMto pe3bboBoi YacTu
KOMBUHMPOBAHHOMO GUTUMHTA UM NPOBOPOTY 3aKAALHOMO 3EMEHTA B MOSIMMNPONUIEHE, TaK KaK Npu BbIBOAE PYYKM KpaHa B
NNOCKOCTb, YA06HY0 ANA 06CNYKMBAHUA, MPOUCXOAMT 3HAYUTEIbHOE NPEBbILLEHME AOMYCTUMOrO MOMEHTa (40NYCTUMbIN
MoMeHT=15H*M) 3aKkpyunBaHusa coegnHeHuns. U B TOM 1 B APYrom cayyae GUTUHT CTaHOBUTCA HEMPUTOAHbIM A/18 MPUMEHEHUA
MO Ha3HAYEHMIO, XOTA BU3YasIbHO 3TO MOKET BbITb HE3aMETHbIM.

YnnoTHeHWe pe3bbbl NPOU3BOAMTCA C UCMOAb30BaHWeM GTOPONAACTOBOM NeHTbl (BYM) 1M ApyrMMU NOANMEPHBLIMU YIOTHU-
TENAMMU UK CNEeUnanbHbIMW aHAIPOBHBIMM KNesMn, repmMeTUKaMm aNa pe3bboBbiX COEaUHEHWN.

Tabauua 15 - Koanyectso BUTKOB YNIOTHUTE/IbHOTO MaTepuana
Pesbba

JleHma ®YM 0,2 mm Jlema ®YM 0,075 mm |
6 16

12"
3/4" 7 18
g 8 21

®YM neHTa AONKHA HAKPYUMBATLCA MO BCEM WMPUHE pe3bbbl U N0 HanpPaBAEHUIO CKPyYMBaHUA GUTUHTOB.
Mpn HeOBXOAMMOCTUN AEMOHTANXKA COEAMHEHUA KKOMBUHUPOBAHHbIN GUTUHT — NaTYHHbIN KpaH» HeobXoAMMO COXPaHUTb
LLeNIOCTHOCTb YKa3aHHOro coeMHeHUs A0 YBeJOMNEHUA NpeacTasuTenein KomnaHum «MK KoHTyp» 1 cornacoBaHua aanbHewn-

LWNX AENCTBUNA.
Pa36opHble coegUHEHUA C HAKUAHBIMU FraUKamu
Pa3bopHble coeaAnHEHMA MPUMEHSAIOTCA AN NPUCOEAMHEHMA PA3/IMYHON apMaTypbl (Hacocbl, KpaHbl pacxogoMepbl,

KOHTPOJIbHO-U3MeEpPUTE/IbHbIE NPUBOPBLI U T.4.) K cucTeme TpybonpoBoaa. A TakKe, 419 BO3SMOXKHOCTU OTCOeAUHEHUA YacTh
TpybonpoBoaa (Hanpumep, A1a ero 3amMeHbl), He pa3bupan Bcto cuctemy. NMpomssoactBeHHana KomnaHus KOHTYP Komnnek-
TyeT cBOM pa3bopHble coeANHEHUA CUIMKOHOBbLIMM KONbLEBBLIMU NPOKAAAKaMKN, 06ecneynsatownmm BbICOKYO TEPMUYECKYIO
CTOMKOCTb M 31aCTUYHOCTb B TEYEHME BCEro CPOKa cybbl Tpybonposoaa.
Pa3bemHble coegUHEHUA MOHTUPYIOTCA 6€3 U3INLLHUX Ycunuii. YpeamepHoe ycuane MoxKeT paspyLumTb TOpLEBYo
NPOKNAAKY.
Pa3bopHble coegUHEHUA C HAKUAHbIMU PNaHLAMU

[aHHble coeaAnHeHUs npegHa3HayeHbl g1a NOAKAOHYEHMA NOMNPONUIeHoBoro Tpybonposoga anametpom D 50 -110mm K

apyrum Bugam Tpy6b u 3anopHoit apmatypbl ¢ pasmepom oT D 40 go D 100. Pasmepbl COOTBETCTBMSA NOANMNPONUAEHOBbIX
dNaHLEeBbIX COeAMHEHNIM U OTBETHbIX CTa/IbHbIX NJIOCKMX NpuBapHbIX ¢paaHues PN10 no FOCT 12820-80 npuseneHbl B

Tabnnue 16.
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TaGny"J'a 16 - CooTBeTcTBUE pa3smepos ¢naHueBoro coeanHeHUA PPR ctanbHbiMU ¢na|."_|‘aM 2. JaBneHne NnogHMMaeTCA 40 YPOBHSA UCMbITaTenbHOro Pucn 3a nepuog He 6onee 10 MUHYT M NOAAEPKMBAETCA TEYEHUE

50 40 Mo OKOHYaHUW UCMbITAHUN rMapoctaTtnyeCknMm metogom HEO6XO,CI,MMO BbINYCTUTb BOAY U3 CUCTEM BHYTPEHHErO

gg gg XONo4HOro un ropavero BO,EI,OCHa6)KeHVIﬂ.

191% 1%00 MHeBmaTHUYeCcKue (MaHOMETpM‘IECKMe) UcnbiTaHUA

MMHeBmaTUYeCcKMe (MaHOMETPUYECKME) UCMbITaHUSA TPYHONPOBOAOB, BbIMOMHEHHbIX U3 MOJAMMEPHbIX MaTepuanos,
CyuiecTByeT HECKO/IbKO BapMaHTOB pasmepHocTel GaaHLeBs, He COBMNaatoLWmX No oTBepcTuaAm. YTobbl NPOBEPUTL COBMECTUMOCTb . .
NPON3BOAATCA TO/IbKO NPU HAa3EMHOM M HAA3EMHOM UX NPOKNAAKE B CAEAYHOLMX CYYanX:
HaLMX NOAIMNPONUAEHOBbIX GNAHLEB C BaWMMM CTaZIbHbIMU NPOM3BeANTEe HEObXO4MMbIe 3aMepbl M CPAaBHUTE C HALLMMM YepTeKa-
- MPUMEHEHMe BoAbl HEAOMYCTUMO MO TEXHUYECKUM NPUYNHAM;
MW, pa3melLLleHHbIMUK Ha caliTe B pasgene "TexHuMyecKasa nognepxkka'.
- BOAA B HEOBXOAMMOM KONMYECTBE OTCYTCTBYET;

4.7. CoeguHeHue Tpyb npu moHTaxe

- TemnepaTypa oKpyKatowero Bo3ayxa Huxe 0 °C.
CornacHo n.8.13 CIM 40-102-2000 npuemKy B aKcnayaTaumio Tpybonposogos HeobXoaAMmo NPoBoAMTL PYKOBOACTBYACh OCHOBHbI-

MNMopanok nposeaeHMA NHEBMATUYECKUX UCMNbITaHWUN U Tpe6OBaHVIF| 6e3onacHocTH npuv nposeaeHnn pa60T AO0KHbI

mu nonoxennammn CHulM 3.01.04, a Takxke CHuIM 3.05.04. Mpu ucnbiTaHuii Tpyb6onpoBoA0B BOAOCHABKEHUSA U HAaNOPHOM KaHan3a-
COAEPKATbCA B NPOEKTE Ha TPy6onpoBoA.

Unn n caaye nUx B aKCnayatTauuto gOo/1XKHbl COCTaBAATbCA:

- aKTbl Ha CKpbITble paboTbl (MO OCHOBaHMIO, OMOPAM M CTPOUTE/IbHbIM KOHCTPYKLMAM Ha Tpy6onposoaax 1 T.4,); 5. TPAHCITOPTUPOBKA U XPAHEHMUE
- aKTbl HAPYXHOIO OCMOTPA TPYHONPOBOAOB M 31EMEHTOB (y3/10B, KOIOALUEB U T.4.);

- aKTbl MUCNbITAHUM Ha MPOYHOCTb U MNNOTHOCTb TPYOONPOBOAOB;
P Py P ! CornacHo CN 40-101-96 n.3.1 TpaHCNOPTUPOBaAHME, NOTPY3Ka U pasrpysKa NoANNPONUAEHOBbLIX TPY6 A0MKHbI NPOBO-

- aKTbl HA NPOMbIBKY U Ae3UHbEKLMI0 BOAONPOBOAOB; R

OMWTbCA NPU TeMnepaType HapyKHOro Bo3ayxa He Huxe muHyc 10 °C. Vx TpaHCcnopTUpoOBaHWe Npu TemnepaType 40 MUHYC
- YCTAQHOB/NEHWME COOTBETCTBMA BbINOJHEHHbIX PAabOT NPOEKTY; R N

20 °C gonycKaeTcs To/IbKO NPW UCNOAb30BaHMM CeumanbHbIX YCTPOMCTB, obecneymnBatomx pukcaumio Tpyb, a Takxe
- aKTbl BXOAHOIO KOHTPOAA KayecTsa Tpyb 1 coeguMHUTENbHbIX AeTanewn.

NPUHATUM 0COBbIX Mep NPeaOCTOPOXKHOCTU (TPYBbl He M3rMbaTb, He BpocaTh U He NPUAABANBATL TAXKEAbIMU NpeaMeTa-
Bce cMoHTUpOBaHHble TPybonpoBoAbl A0MKHbI 6bITb NOABEPrHYTbI UCMbITAHUAM AaBieHMem cornacHo CHuM 3.05.01-75,

Mu). Tpybbl U GUTUHIM NepeBo3ATCA NH0OLIM BUAOM TPAHCNOPTA B COOTBETCTBMM C NPaBMIaMn NEPEBO3KU FPy30B U

CN 40-101-96, CMN 40-102-2000. CuCTEMbI BHYTPEHHETO XO/I04HOTO M ropsAYero BogoCHabXeHNA AO/IXKHbI ObITb UCMbITAHbI

TEXHUYECKMMU YCNOBUAMM NOTPY3KU U KpenieHus rpy3os. Tpybbl n coegnmHuUTeNbHbIE AeTann Heobxoanmo obeperatb oT
rMApPOCTaTUYECKUM UM MAaHOMETPUYECKMM METoAoM ¢ cobntoaeHnem TpebosaHuii FOCT 24054-80, FOCT 25136-82. lmapocTatu-

YAAPOB Y MEXaHUYECKMX Harpy3oK, a UX MOBEPXHOCTU - OT HaHeCeHMA LapanuH. MNpu nepesoske Tpybbl 3 PPRC Heobxo-
Yyeckne U MaHOMeTpPUYECKME UCMbITAHUA CUCTEM XOIOAHOTO M ropAYero BOAOCHAbKeHMA A0MKHbI MPOU3BOAUTLCA [0 YCTAaHOBKMU

OVMO YKNaAblBaTb HA POBHYIO MOBEPXHOCTb TPAHCMOPTHbIX CPEACTB, NPeAoXPaHAA OT OCTPbIX METANUYECKUX YINIOB U

pebep naatdopmbl (CM 40-101-96 n. 3.2).

Tpy6bl M GUTUHIN HEOBXOAMMO 3aLLMLLATL OT MEXAaHNUYECKUX MOBPENKAEHMMN, COHEYHOrO U3/TyYeHUs, AeNCTBUA Tenna

BoZ0pa3bopHoOl apmaTypbl. [MApaBANYECKME UCNbITAHUA TPYBONPOBOAOB A0/XKHbI NPOU3BOAUTLCA NPU TEeMNepaType B 34aHUMU He
meHee +5 °C. TemnepaTypa BoAbl, MICNOAb3yeMOW NPW NPOBEAEHUN UCNbITAHUI A0MKHA ObITb TaKkKe He HMKe +5 °C. 3anonHeHune
CMOHTUPOBaHHOTIO TPyboNpoBoAa BOAON MOXKET OCYLLECTBAATLCA He paHee, YHeM Yepes 2 Yaca Nocne CBapKu NnocaeaHero coeauHe-

(MMHMMaNbHOE pPacCTosAHWE OT OTONUTE/IbHBIX NPUBOPOB U HEM30AMPOBAHHbIX TPY6ONPOBOAOB He MeHee 1,0 m), opraHu-
HuA. CornacHo CIM 40-101-96 n.6.1.: "cnbiTbiBaTb TPYHOMNPOBOA, C/ieayeT NpU NOOKUTENbHOW TEMMNEPATYPE U HE paHee Yem Yyepes

YecKux pacTeopuTeneit U aTmochepHbIX 0CaKoB.
16 4 nocne cBapku nocneaHero coeanHeHma".
CornacHo CIN 40-102-2000 :
I'Ipep,BapMTeanble rmapasanyecKkue UucnbitaHuAa.

MpeasapuTtesibHble rMapPaBANYECcKMe UCTbITaHMA MPON3BOAATCA B CeAytoLLen NOC/ieA0BaTeIbHOCTU:

MecTa xpaHeHusa Tpyb A0/KHbI 6bITb POBHLIMU, TPYObI AOMXKHbI BbITh Y/I0XKEHbI N0 BCEl AJ/IMHE, BbICOTA C/10A He
[O/IKHA npeBbIwaTh 1,2 M. nepeTtackueaTtb U 6pocaTb Tpyb6bl 3anpeaertca. Obpauwartbesa ¢ matepuanom PPR npu temne-

paType OKpyrKatoLero Bo3ayxa HuKe -5°C Heobxo4MMO C NOBbILWEHHOW OCTOPOXKHOCTLIO. LilapanuHbl, BO3HMKLLME
1. TpybonpoBog, 3anoNHAeTCcA BOAOM, CTPABAMBAKOTCA OCTaTKM BO3A4YXa, U BblAeprKuBaeTcA 6e3 faBneHus B TeueHue 2 4acos. .

BCNEACTBME HENPABUIbHOIO XPaHEeHUsA UK TPAHCMOPTUPOBKM, MOTYT ABAATLCA NPUUNHON BOSHUKHOBEHUA TpeLWwmH. Ecam
2. B pybonpoBoae co3gaertca ucnbitatenbHoe gasneHme(Pucn) n oHo noaaepskmsaerca B TedeHue 0,54aca. .

Tpyba TpaHcnopTUpOBanach Npu oTpULATENIbHOM TemnepaType, a 3aTem bblla HEOCTOPOXKHO BbITPYKEHA, Ha ee TopLax

3. UcnbiTaTeNbHOe AaBneHUe CHUXKAeTCA A0 pacyeTHoro (Ppac) u npovssoauTcs ocMoTp Tpybonposoaa. BeanunHy npobHoro
MOTYT MOSABUTLCA MUKPOTPELLMHDI.

AaBeHNA NPU TMAPOCTAaTUYECKOM METOAE UCMbITaHUA CaeayeT NPMHUMATL paBHoOM 1,5 n3bbiTouHOro paboyero gasnaeHus.
Tpy6bl LONKHBI XPAHUTBLCA Ha CTENIAXKAX B 3aKPbITbIX MOMELLEHUAX UK NOA, HaBeCOM. BbicoTa WwTabens npu KpaTKos-
BblAEP}KaBLIMMMN UCTBITAHUA CHUTAKOTCA CUCTEMbI, €C/IM B TedeHne 10 MUH HaxoKaeHuaA nog npobHbIM AaB/ieHneM rnpu
pemeHHOM XpaHeHumn Tpy6 He A0/1XKHa NpeBbIWwaTh 2-X METPOB.

rMAPOCTaTUYECKOM METOAE MUCMbITaHUIM He 0BHapy»KeHo naaeHua aasneHua 6onee 0,05 MMMa (0,5 Krc/KB.cM) M Kanenb B CBaPHbIX

AP A Py A A ( / ) P B cooTtBetctBum ¢ CM 40-101-96 n.3.3.: "Tpy6bl M coeanHUTENbHbIE AeTanu u3 PPRC, AocTaB/ieHHble Ha OOBEKT B
weax, Tpybax, pe3bb0oBbix COeAUHEHMAX, APMATYPE U YTEUYKMN BOAbI YepPEe3 CMbIBHbIE YCTPOMCTBA.
OKoOHuYaTenbHble rmapasanyeckue nucnbitaHuA

OKoHuYaTesNbHble rmapasanyeckme UCnbiTaHMA NPOBOAATCA B cne,u,ylou.l,eﬁ nocnenoBaTeNIbHOCTU:

3MMHee Bpems, nepesa Ux NPUMeEHEHMEM B 34aHUAX AO/KHbI ObITb NpeaBapUTeIbHO BblAEPKaHbI NPW MONOKUTE/IbHON
TemnepaType He meHee 24 ",
1. B TpybonpoBoae co3gaeTca AaBneHue Ppab n nogaepKuBaeTcs B Te4eHWe 2 YacoB, a Npu NageHun gasneHmsa Ham 0,02MMMa
JononHutenbHble TpebosaHma MK «KOHTYyp» No TPaHCNOPTUPOBKE, NOrpy3Ke u pasrpyske Tpyd PPR-GF yKasaHbl Ha
Npou3BOAMTCA NOAKAYKa BOAbI. . . " "
MpunoxkeHnn A NAPaHTUIAHOIO NMCbMA M Pa3MeLLeHbl Ha caiTe WWW.KOHTYP.p® B pasgene "TexHuyeckan nogaeprkka'.

2. aBneHne NoAHUMAETCA A0 YPOBHSA UCMbITaTenbHOro Pucn 3a nepuog He 6onee 10 MUHYT U NOALEPKMBAETCA TEYEHME 2 YACOB.

Mo OKOHYaHWUK UCMbITAHUI TMAPOCTAaTUYECKMM METOAO0M HEOBXOAMMO BbINYCTUTb BOAY U3 CUCTEM BHYTPEHHErO XON04HOIO U

ropayero BOAOCHa6)KeHMH.
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6. TAPAHTUA

00O «IMK KoHTyp» rapaHTMpyeT COOTBETCTBME NPOAYKLUUN COBCTBEHHOrO NPOU3BOACTBA TPEBOBAHNAM HAZEKHOCTU U
6e30nacHOCTH, NpU yCA0BUM cobntogeHnA noTpebuTenem npasma UCNOb30BAHNUA, TPAHCMOPTUPOBKM, XPAHEHUSA, MOHTAKa U
aKCnAyaTaumm.
lapaHTHA Ha npogykumto ¢ norotunom « KOHTYP» coctasnsaeT 10 neT n pacnpocTpaHAeTca Ha:

- Tpy6bl u duTKHIM PPR;

- Tpy6bl PERT «Tennbiit nony;

- Tpy6bl U GUTUHIM ANA BHYTPEHHEN M HAPYKHOW KaHaNM3auuu;
- Tpy6bl roppmnpoBaHHbIe.

- Tpy6bl n dUTHUHIM cuctembl G-RAY.

lapaHTMA Ha npoayKkuuio 6e3 norotnna « KOHTYP», a TakKe KpaHbl CtaHaapT KOHTYP coctasnset 3 roga.
FapaHTUA HAa MHCTPYMEHT cocTaBnseT 1 rog u pacnpocTpaHsaeTca Ha:

- KomnnekTtbl cBapoyHble PROFF;

- HoxHuupl ansa pesku Tpyo;

- OnpeccoBOYHbIN MHCTPYMEHT A1a cuctembl G-Ray.

FapaHTMA Ha MHCTPYMeHT: KomnaekTbl cBapoyHble STANDART coctasnfaeT 6 mecaues.

FapaHTUIHBIMA CPOK MCYNCAAETCA C MOMEHTA Peanm3aunmn NpoayKLUMM KOHEYHOMY NOTPEBUTENIO NAN CO AHA BBOAA B
3KCMAyaTaumio, NOATBEPKAEHHOIO AOKYMEHTA/IbHO, NpyY COB0AEHMM CAeAyIOWMX YCAOBUIA:

- OCYLWECTB/IEHNUM MOHTaXa U34e/1M Cneunanm3npoBaHHON opraHnsaumnen, MMetoLen AOKYMeHTbl, NoAaTBepKaatowme npaso
BEeAEHUS aHHOWN AeATeNbHOCTY;

- OCYLLECTB/IEHWMM MOHTaa B COOTBETCTBMM C TPe6OBaHUAMMN HOPMATUBHO-TEXHUYECKON AOKYMEHTALUN;

- MCMNO/Ib30BaHMM CNEeumnasbHO NOATOTOB/IEHHOM BOAbI B CUCTEMAX ropAYero BogocHab»KeHus, cornacHo n. 4.8 CO 153-34.20.501-
2003 "MpaBuKna TEXHUYECKOM IKCMNIyaTal MM SNEKTPUYECKUX CTaHLUUN U ceTeln PO";

- NpoBeAEeHUN UCMbITAHUIM TPYOONPOBOAHOM CUCTEMBI Ha MPOYHOCTb U TEPMETUYHOCTb TMAPABANYECKMM UM MHEBMATUYECKUM
Ccnocobom 1 NoATBEPKAEHUMN Pe3yNbTAaTOB UCMbITaHUI AKTOM, Nepes caayeit B 3KCNayaTaLmio BHOBb COOPYKEHHOM CUCTEMbI NN
nocne PeKoHCTPYKUMK (KanuTanbHOro PeMOHTa) AeMCTBYIOLLEN CUCTEMDI;

- COOTBETCTBMM NMapamMeTpPOoB 3KCMayaTaLunmn 3Ha4YEHUAM, YKa3aHHbIM B HOPMATUBHOW JIOKYMEHTaLMM U AOKYMEHTALMKN 3aBOAa

npoussoauTens (macnopTa, PyKOBOACTBA MO 3KCM/yaTalu Ha NPOAYKLMIO).

FapaHTUA pacnpocTpaHAeTca Ha Bce AedeKTbl, BO3HUKLIME MO BUHE 3aBOAA-U3rOTOBUTENS.

FapaHTUA He pacnpocTpaHAeTcA Ha AedeKTbl, BO3HUKLUME B C/yYae:

- HapyLWeHUn YCA0BUIA XpaHEHWS, TPAHCNOPTUPOBKM, NOrPy304YHO-Pa3rPy30UHbIX paboT;

- HapyweHus TpeboBaHW HOPMATUBHO-TEXHUYECKOM LOKYMEHTALMMN K MOHTAXKY U 3KCNyaTaLuuun usaenui;

- HapyuweHua TpeboBaHuit No obpaweHnto c Tpybamu PPR-GF-PPR (MpunoskeHue A K lapaHTUIAHOMY NUCbMY);

- HapyweHus TpeboBaHW MO MOHTaXKy KOMBUHMPOBaHHbIX GUTUHTOB (MpunokeHue b K FapaHTUAHOMY NUCbMY);

- ¢dopc-maKopHbIX 06CTOATENLCTB.

MpeTeH3nmM K KauyecTBy NPOAYKLMM MOTYT BbITb NpeabaAB/eHbl B TEYEHNE rapaHTUIIHOTO CPOKa M Npu cobAoAeHMIU YCA0BUIA

npeaocTaBAeHUA rapaHTUm.
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NMPUNOXEHUE 1
MeToguKa pacyeTa HanpaXKeHua B CTeHKe TPy6bl Oo.

PacyeT MakcMManbHOro fONYCTUMOrO HanpPAXKEHWUA B CTEHKe TPYDObl 00. NPOM3BOAMTCA C MOMOLLbIO NPaBMaa
MaliHepa B nocnegoBaTenbHOCTU, n3noxeHHom B TOCT 32415-2013
TYD=5ai/ti,
rae ai - NPOAONKUTENbHOCTb BO3EMNCTBUA i—0M TeMnepaTypbl B NPOLEHTaX B TeYeHMe roaa;
ti - - BpemA HenpepbIBHOIO AeNCTBMA TeMNepPaTypbl i, KOTopoe Tpyba MoXKeT BblaepKaTb 6e3 paspyLueHus,
BblpaKeHHOEe B Yacax Wau rogax.
2. Cpok cny»Kbbl TpyObI BbluMCAAETCA MO popmyne:
tx=100/TYD
3. Onpegenaem co nyTem NOCAeA0BATENLHOM aNMPOKCMMALLUN.
3.1. 3apaem pacyeTHoe HanpsaxeHue B cteHKe Tpybbl Oo= N.
3.2. Ana paboueit (Tpa6) MakcMManbHOM (Tmaxkc) M aBapuiiHOW (Tasap) TeMNepaTyp BbIYMCASEM 3HAUYEHUA
HanpAXeHUI ¢ yueTom KoaddurLMeHTa 3anaca NPOYHOCTU COOTBETCTBEHHO:
01=C1*0o0; 02=C2*00; 03=C3*Oy;
3.3. Monb3yacb rpadMKOM MU ypaBHEHUAMM, NPUBEAEHHBIMU Ha PUCYHKe 1, onpeaensem BpemeHa t1, t2 1 t3,
KOTOpble TPpy6a MOXKET BblAepKaTb NPW 3a4aHHbIX KOMOUHAUMAX HANPAMXKEHUA B CTEHKE M TEMNEepaTypbl B
OTAENbHOCTH.
3.4. lons noBpeXAeHUA, NPUXOAALLAACA HA rof NPU HENPepPbIBHOM BO34ENCTBUM i-0l TemMepaTypbl
COOTBETCTBEHHO paBHa 1/ti, a npu orpaHMYeHHOM BpeMeHu Bo3aencTena —ai/ ti.
3.5. No popmynam pacyeta TYD U tx onpeaensem cpok cnykbbl Tpy6bbl.
4. B cnyyae CyLecTBEHHOro OTK/JIOHEHNA 3HAYEeHUSA tx OT PacYeTHOro CPOKa aKcnyaTaumm Tpybbl 3HadeHme Oo

U3MEHAETCA, U pacyeTbl No HaCTOFlU.I,eﬁ MeToAnKe NOBTOPAKTCA METOAOM NocnenoBaTe/ibHbIX HpMGHMHEHMVI.
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NMPUNOXEHMUE 2

MHCTPYKUUNA NO NPOEKTUPOBAHUIO U MOHTAKY
NOAUNPONUNEHOBBIX TPYBOMNMPOBOAOB

Xumuyeckas cTOAKOCTb TPY6 U COEANHUTENbHbBIX AeTanei U3 cononumepa nponunexa PP-R

Xumu4ecKan cToiKoCTh Xumuyeckas cToikocTs
ArpeccuBnan cpepa Konuentp 20° 50° 100° Arpeccusnan cpepa Konuenrp 20° 60° 100°

AugeTansferua TR yC - — byraguon TR C _
AuetansheHoH TR C C — byrautpuon (1,2.4) TR C C —
AHrefipua YKCyc, K-Thl TR C — —_ byTuk(2)auon(1,4) TR C — —
YKCYCH. K-Ta pa3bas. TR C yC HC Auerar 6ytuna TR yC HC HC
YKCYCH. K-Ta pa36as. 40% C C — byTHNOBbLIA CNKUPT TR C yC yC
ALETOH TR C — — ByTunosbin heHon GL C - -
KWCnoTHeli 40% C c — ByTunosbin exHon TR HC — o
aueraHruapug BYTUNEHOBLIA IMUKONL 10% C yC —
AKpUnoHUTPUN TR C ¥C = BYTHNEHOBLIA MUKOMb TR C - -
AavnuHosas k-1a TR C C — ByTHneH, Xuak. TR ¥C p— —_
Boaayx TR C C C Kap6oHar kansums GL C C C
Cynbthar Alaune GL C C - Xnopua Kansuma GL C C C
Me-Me Il TMAPOXNOPUA Kanbuus GL C C C
Annunosbli cnupT, pasbas. 96% C c — THNOXNOPHA KaNbLMs L C — —
Kpacubl TR C Cc — HuTpat Kanbuus GL C C —
XNOpUA anioMuHus GL C c — Kap6onuH H C — —
Cynshar antoMuHus GL C C — [nokeup yrneposa, ras Bee C C o
AmbepHan k-Ta GL C C — [lnokeua yrnepoaa, Xuax. Bee C C —
[lsyamuHO3TaHON TR C — — KapBoHUMOHOKCHA Bee C C —
Ammnak, ras, TR C C — Kap6oHcynbhua TR HC HC HC
AMMUEK, KUAK. TR C Cc - Kayctukosas coga 60% [ C c
AHUNUK TR C - — Xnopan TR C C —
Ammuak, Boaa GL C C — Xnopamum L C — —
ALieTaT aMMOHUA GL C C — Xnopatakon TR C C —
Kap6oHar ammoHus GL C C — XnopHosaras k-1a 1% C vC HC
Xnopuz aMMOHKA GL C — XnopHoBaras k-1a 10% C yC HC
®nopua aMMoHna L c C - XnopHosaras k-1a 20% C HC HC
Hutpar aMmoHusa GL C C C Xnop 0,5% vC — —
®occhat aMMOHUA GL C C C Xnop 1% HC HC HC
Cynbghar aMMoHHa GL C C c Xnop GL yC HC HC
Auerar amuna TR YC c - Xnop, ra3 TR HC HC HC
AMWNOBbIA CAKPT TR C — C Xnop, Boja TR HC HC HC
AHUNUH TR yC C — XnopykcycHas K-Ta L C C —
[MAPOXNOPUA aHUNUHA GL C yC — XnopGeHson TR YC — =
AHOH TR yC C — Xnopochopm TR YC HC HC
AHOH (UMKNOrexca-aHoH) TR yC yC HC XnopcynshoHosan K-Ta TR HC HC HC
Antudbpua H C HC C Xpomosan K-Ta 40% yC yC HC
TpMXNopua aHTUMOHUA 90% C C o XpomoBan k-Ta/cepHan K-Ta 15/35/50% HC HC HC
Abnoynas K-1a L C C — /sofa

A6no4Han k-1a GL C C - XpOTOHOBLIA ansaerna TR C - —
AbnoyHoe BuHO (0pTO) H C C — JlumokHas K-Ta VL C C [
Llapckas Bofika H C C C JIuMoHHas K-Ta VL C C C
MbIWbAKOBaA K-Ta 40% C C - TopoackKoi ras H C - —
MbIlWbAKOBaA K-Ta 80% C C vC KOKOCOBbIA XUPHbIA CNUPT TR C yC —
Mapokcua 6apus GL C C C Kokocosoe macno TR C — —
Conu Gapus GL C C C KoHbAK H C C —
AKKYMYNATOpHAR K-T4 H C C — Xnopug meam (Il) GL C C -
(anekTponuT) C C C Linaxug megwm (1) GL C C —
Muso H Hutpar megwm (Il) 30% C C C
Anbsierug GL C C o Cynschar meau GL C C —
Cmech 6eHanH-6eH30Nn 8090/2009 yC HC HC KyKypyaHoe Macno TR C V€ —
Benson TR yC HC HC Xnonkosoe Macno TR C C —
Xnopuj 6eH3una TR yC — — Kpeson 90% C C —
Bypa L C C — Kpeson >90% C - —
BopHas k-Ta GL C C C LinknorekcaH TR C — —
Bpom TR HC HC HC Liuknorexcaron TR C yC —
Mapb! Gpoma Bce vC HC HC LinKnorexkcaHo TR Y€ HC HC
byTajue, ra3 TR ¥C HC HC [ekcTpuu L C C —
byTaH (2) awon (1 .4) TR C C .- Tnioko3a 20% C C C
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Xumuyeckan cToAKocTb TPY6 M coeAUHMTENbHLIX AeTaned u3 cononumepa nponunexa PP-R

Xumuyeckan cTOAKoOCTb Xnumu4eckas cToHKOCTb
Arpeccusnas cpepna Kouuestp 20° 50° 100° ArpeccuBHas cpena Konuenrp 20° 50° 100°

1, 2 AUAMUHITAH TR C C — DTOpPOBOAOPOAHAR K-TA 40% c yC HC
[luxnopykcycHas K-Ta TR YC - — ConAuan k-1a 20% C C S
[luxnopykcycHas k-1a 50% C C — Conaxas k-1a 20-36% C YC yC
[OuxnopbeHznH TR VC — - DTOPUCTOBOJOPOAHAR K-Ta 40% C C —
[uxnoparunex (1,1-1,2) TR yC — — DTOpPUCTOBOAOPOAHAR K-TA 70% C yC —
[luzensbHan cMaska H C YC — Bopopon TR C C —_
[uatunossblin aMUH TR C — — XnopucTelid BOAOPOA TR C C —
[natunoesii achup TR C yC - Mpokcua Boaopoaa 30% C yC —
[lurnukonuesan K-1a GL C C — LIMaHMCTOBOAOPOAHAR K-Ta TR C C —
[lurekcun charanara TR C yC — CepHokuCNbIA 12% C c —
[lu-uco okTundatanara TR C yC — FHAPOKCH-NAMMOHII

[lu-uco npununadup TR yC HC — INoAvHOBLIA pacTeop H c yC —
[lumetucbopmamun TR G C — W300KTaH TR C yC HC
JINMETUNOBHIA AMUH 100% 4 — — Waonponun TR C C C
Q-+ ByTnosbiit ahup TR e — — Kepocut H c yC HC
[uHonnnoewii dharanar TR C yC - a-0KCMNPONUOHOBaA K-Ta 90% C C o
[lwokTunoBbIA chatanar TR C yC — NaxonuH H C yC -
[lnokcan TR yC yC - Auerar cBuHLa GL C c HC
MuTbeBaA BOAA TR C C ¢ INbHAHOE Macno H C c C
Jranon L C C — CmasoyHble Macna TR C yC HC
Aranon+2% Tonyona 96% C = — Xnopua marxvs GL C C C
Arunauerar TR G yC HC TMapoKcHKapboHaT MarHus GL C HC HC
JTUNOBbLIA CNNPT TR C C C Conwn marxua GL C C —
3TUnoBbLIA GeHaon TR yC HC HC Cynbpar MarHus GL c Cc c
JTUNOBLIA XNOPHA TR HC HC HC MenTon TR C yC —
3TUNBHOBLIA AMAMUH TR G C i Mertason TR C C _—
ITMNEHOBbIRA [HKO/b TR [ C C Meranon % c C yC
Okeup aTvnexa TR HC — — Merunauerar TR c c -
Kucnota xmpHoro pspaa 20% C — — MeTunamnn 32% ¢ — -
YKupHble k-Tol > C4 TR C yC — MeTvnGpomua TR HC HC HC
Bpoxexue conoaa H B C . Metunxnopua TR HC HC HC
Conu yao6pexui GL C C — MeTunaTunkeTox TR C YC —
[INeHOYHAA BaHHA H ¢ C —_ P1yte TRC c C —
®rop TR HC — — Conu pryTu GL C C C
KpemHedToprUcTOBOAOPOAHAR 32% C Monoko H c C C
K-Ta MuHepansHas soaa H C C C
@opmanbaerna 40% c C - Menacca H C C -
MypaBbmHas K-Ta 10% c C yC MoTopHoe macno TR C yC —
MypasbuHas K-Ta 85% c yo HC MpuposaHblit ras/Conu HUKens TR/GL c/c HC —
DpykT03a 6 C C C A30THaR K-Ta 10% C yC HC
DpyKTOBbIE COKN H C C C A30THaR K-Ta 10-50% yC HC HC
Dypdryprnosbii ciupt TR C yC — A30THan K-Ta >50% HC HC HC
Kenatux L c C C 2-HUTpONyon TR c yC —
Inwokosa 20% C C C A30TUCTBIE rasbl Bee C C —
MnuuepuH TR C c c Oneym (H2504+503) TR HC HC HC
[MUKONKeBas K-Ta 30% C yC — OnwBKOBOE Macno TR C C yC
TonneHbIA KUBOTHBIA Xup H YC — — LLjaBenbHas K-Ta GL c H HC
HCI/HNO3 75%/25% HC HC HC Kucnopog TR C — —
lentax TR C yC HC 0304 0,05 ppm c yC —
lekcaH TR c yC — MapachmHoBbIE 3MYNLCHM H H C —
lekcautpwon (1,2,6) TR C C - MNapadpuHosoe Macno TR C C HC
TwapasuHrugpar TR C — - Mepxnopxas k-1a 20% C C S

YcnoBHble 0603HaueHus

C- cToek
YC- ycnoBHO CTOEK
HC- HecToEeK

- - HegOoCTaTOYHO MHbOopPMaLLUK

WWW.KOHTYP.pd

YcnoBHble 0603HaueHUA
VL-KoHUeHTpauunsa meHee 10%

L- KoHLeHTpauma 6onee 10%

GL- nonHas pactsopumocTb npu 20 °C
H - KommepuecKasa oueHKa

TR- TexHMYeCcKu yncran
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NMPUNOMXEHMUE 3

PACYET rMAPAB/TNYECKUX NMOTEPDb

Tabanupl notepb gasneHua ana Tpyd KOHTYP npu temnepaTtype Bogbl 20°C 1 70°C pasmelleHbl Ha caliTe KOMNaHMK B pasgene
«TexHUYecKan noagep:ka».fortepu gasaeHus B Tpybonposoge paccumTbiBaloTcA No cneaytouei popmyne:
AP=A*L*p*wZ2d, Ma,
roe L - anvHa Tpybonposoaa, m;
d - BHYTpPeHHWI AnameTp Tpybonposoaa, m;
A\ Ko3pPUUMEHT rMapPaBANYECKOrO TPEHUS;
p - NIOTHOCTb BOAbI, Kr/m3'

W - CKOPOCTb Te4yeHnA BOoAbl, M/C.

KoapdpuumeHT ruapasamyeckoro TpeHna onpegenserca no Gopmyne:
A=0,3164/*VRe,
roe Re - kpuTepuii PeliHonbaca
[daHHas dopmyna cnpaseanmsa gnsa ananasoHa 3000<Re<100000.
Kputepuii PeliHonbaca onpegensaetca no popmyne:
Re= w *d/v,
roe d- BHYTpeHHU anametp Tpybonpososa, m
W - CKOPOCTb TeYEHUA BOAbI, M/C
V- KUHEeMaTUYecKas BA3KOCTb BOAbI, M%/C
CKopocCTb TeyeHUs BoAbl onpeaensaetca no popmyne:
w =4*Q /(i *d?),m/c
roe Q- o6bemHbIN pacxog, Boabl, m¥/c
d - BHYTpeHHUI AnameTp Tpybonposoaa, M
Mpumep: Paccuntatb Nnotepu Aasnenus B Tpybonposoae PPR 50*8,3 ganHoli 50 meTpoB npw cneayowmx ycnosuax: O6bemHbI
pacxog soabl 1 nuTtp/c; Temnepatypa soapl 20°C
PeweHwue: Mpun 20°C KMHemaTUYeCKas BA3KOCTb Boabl v=1,004*10-6 m2/c, nnoTHoCcTb Boabl p=998,23 kr/m3 Onpeaennm BHYTPEH-
HUI anametp Tpybonposoaa: d= (50-2 *8.3)/1000=0, 0334 m.
Onpegennm CKOPOCTb TedeHus Boabl: w =4*1/(3,14*1000*(0,03342))=1,14 m/c.
Onpeaenum Kputepuii PeiHonbaca: Re= 1,14 * 0,0334 *1000000/1,004=37924
Onpegenum koabdULMEHT rugpasanyeckoro Tpenua: A = 0,3164 / *V(37924 )=0,02266
Onpeaenvm notepu aasnenmnsa:AP=0,02266*50%998,23*%1,142/(2*0,0334) =22004 Na unn AP=2243, 7 mm

CornacHo CHuM 2.04.01-85 n.7.7 * noTepu Hanopa Ha y4acTKax TpybonpoBOAOB CUCTEM XON0AHOMO BOAOCHAbXeHMA H, m,

cnepyet onpeaenate no popmyne:
H=il(1+ki),

3HaueHua ki, cnegyeT NPUHUMATD:
0,3 - B CeTAX X035UCTBEHHO-NUTbEBbIX BOAOMNPOBOAOB XKWU/bIX M OOLWECTBEHHbIX 34aHUI;
0,2 - B ceTAX 06begMHEHHDbIX XO3ANCTBEHHO-MPOTMBOMOMKAPHbIX BOAONPOBOAOB XWU/bIX M OOLWECTBEHHbIX 34aHUIN a TaKKe B CETAX
NPOW3BOACTBEHHbIX BOAONPOBOAOB;
0,15 - B ceTAX 06BbEANHEHHbIX MPOU3BOACTBEHHbIX MPOTUBONOMKAPHbIX BOAOMNPOBOAOB;

0,1 - B ceTAX NPOTUBOMNOMKAPHbIX BOAOMPOBOAOB.
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Tpy6bl U PUTUHIM M3 NOAUNPONUNIEHA
ana XBC, I'BC, paguatopHOro otonaeHus.

KeATYP

npou3BoAcTBEHHaA KovMnaHusa

S
@

Tpybbl M coeguHuTenbHble getann « KOHTYP» 13 noannponuneHa «PaHgom cononnmep» ( PP-R) npumeHAoTcA B cMCTEMAX
XO/IOQHOTO U FOpAYero BOAOCHAGXKEHMA B KW/bIX, aAMUHUCTPATUBHbLIX M MPOMbIWAEHHbIX 34aHUAX, B CUCTEMAX OTOMJIEHUS,
BOAOMOArOTOBKM, NMHEBMOMPOBOAAX M TEXHONOTMYECKUX TPYOONpOBOAAX.

Cuctembl Tpy60nNpoBOAOB U3 NOAMNPONUAEHA NPUTOAHBI ANA BCEX M3BECTHbIX BUAOB NPOKNAAKN: OTKPbITAA NPOKAaAKa, nNog,
LUITYKaTYPKOW, B LUAXTax W KaHanax, beskaHasbHaA NPOKNaaKa B rpyHTe u apyrne. CoegmHeHne GUTUHTOB M MPOAUNPONUIAEHOBLIX TPYO
NPOM3BOAMUTCA C MOMOLLbIO CreunanbHoro 0bopyaoBaHUa MeTOL0M TEPMUYECKOM CBapKKM B pacTpyb; coeanHeHMe NaacTMaccoBbIX
AeTanelt ¢ MeTa/IMYecKMMM MPOU3BOLMUTCA C MOMOLLbID KOMBMHMPOBAHHbLIX WM dnaHLeBbIX AeTanei. Hanuume npocTbix,
KOMBUHMPOBAHHbIX GUTMHIOB, 3aMOPHOM apPMATypbl U Kpene)ka MoO3BOASET COYeTaTb MOAMMPONUAEHOBblEe TPybbl C Apyrumu
cMCTEMaMM M cOBMpPaTb CXxeMbl 11060 CIOKHOCTU M HAa3HAYEeHWUA.

Tpy6bl HANOPHbIE U3 TEPMONIACTOB U COEAUHUTENIbHbIE AeTaM K HUM A/1A CUCTEM OTOMNIeHUA U BoaocHabkeHua PP-R npounssoaaTca B
cootBeTcTBUMM C TpeboBaHuamu FOCT 32415-2013.

Mpenmywiectea Tpy6 u putnHros PPR:
¢ Manbl¥ Begc;

e BbICOKME CAHUTAPHO-TUIMEHMYECKME CBOMCTBA: HE NOABEPKEHbI KOPPO3UN, He 06Pa3yeTCA M3BECTKOBbIN 0CaA0K U PXKaBUNHA;
* [nagkKas, He M3MeHaeman BO BpemMeHU, MoBEePXHOCTb TPy6bl;

*  MeHbLWNI(NO CpaBHEHUIO C APYrMMM TPyHammM) ypoBeHb LiyMa NOTOKa XUAKOCTH;

* BbICOKana XMMMYECKas CTOMKOCTb;

e BbICTPbIN 1 IETKUN MOHTaMX;

e HapexHoe cBapHoe coeguHeHue.

[dononHutenbHble npenmyecrsa Tpy6 PPR-GF:

e Huskuit KoapPULMEHT NMHENHOTO TENNOBOTO PACLLUMPEHMA, YTO NO3BONAET YMEHbLUMUTL KOIMYECTBO KOMMEHCAaTOPOB B CUCTEME;
e BbICOKMI1 MOAYNb YyNPYrocT yMeHbLUaeT NpoBUcaHUe Tpy6bl;

*  He TpebyeT 3a4MCTKM NPU MOHTaKe.

[JononHutenbHble npenmyuiecrsa Tpy6 PPR-AI-PPR:

e HavmeHbwnit KO3PPUUMEHT NMHENHOIO TEMOBOMO PacLIMPEHNS;
e 3awuTa OT NPOHUKHOBEHMA KUCIOPOAA 3@ CYET C/10A ANIOMUHUSA;

e Hawnyywmue sKCnayaTaumMoHHbIE XapaKTEPUCTUKM.

S

_—

-\~ 3
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Tpy6a PPR PN10

HomuHanbHbIl HapyxcHbiii HomuHaneHaa moawuHa Konuyecmeo e ynakoexe,

m/wm. (no 4 mempa)

duamemp, d ,,mm CMeHKuU, e ,, MM

20 1.9 200/50
25 2,3 140/35
32 2,9 100/25
40 3,7 60/15
50 4.6 40/10
ad 63 5,8 20/5
75 6.8 16/4
90 8,2 12/3
110 10 8/2

Tpy6a PPR PN20

HomuHanbHbIli HapyMHcHbIl HomuHanbHaa moawjuHa |Kosnuvyecmeo e ynakoexe,

m/wm. (no 4 mempa)

duamemp, d ,,mm CMeHKu, e ,,MM

20 3.4 160/40
25 4,2 100/25
32 5.4 60/15
40 6.7 40/10
50 8.3 24/8
S— 63 10,5 16/4
75 12,5 12/3
90 15 8/2
110 18,3 4/1

Tpyb6a apmupoBaHHasa cteknososiokHom PPR-GF-PPR PN 20

HomuHanbHbIl HapyxcHblili HomuHaneHaa moawjuHa | Konuyecmeo e ynakoeke,

duamemp, d ,,mMm CMeHKU, € ,,MM m/wm. (no 4 mempa)

20 2.8 160/40
p 25 3,5 100/25
S 32 44 60/15
c &) 40 5.5 40/10
| 50 6.9 24/8
63 8,6 16/4
75 103 12/3
90 123 8/2

110 15,1 4/1
Tpyb6a apmuposaHHasa creknoBosioKHom PPR-GF-PPR PN 25

HomuHanbHbIli HaOpYyHCHbIL HomuHanbHasa moauwjuHa |Koauyecmeo e ynakoeke,
duamemp, d ,,mm CmeHKu, e ,,MM m/wm. (no 4 mempa)

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 c ueHTpanbHbIM apmupoBaHuem PPR-AI-PPR PN 25

HomuHanbHbil HGPyJKHbIﬁ HomuHanbHaa moawuHa Konuvecmeo e ynakoeke,

duamemp, d ,,mm CMEHKU, € ,,MM m/wm. (no 4 mempa)

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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Tpy6a PPR PN20

HomuHanbHas moawuHa | Konuvecmeo e ynakoexe,
m/wm. (no 2mempa)

HomuHanbHbIl HapyxcHbIli

duamemp, d ,,mm CMeHKuU, € ,,MM

Tpyb6a apmupoBaHHasa cteknososiokHom PPR-GF-PPR PN 20

HomuHanbHblIl HapyxcHbIi HomuHaneHaa moawuHa Koauuyecmeo e ynakoseke,

duamemp, d ,,mm CMeHKuU, € ,,MM m/wm. (no 2 mempa)

Tpyb6a apmupoBaHHas cTtekKnoBosoKHom PPR-GF-PPR PN 25

HomuHanbHasa moawuHa |Konuyecmeo e ynakoeke,
duamemp, d ,,Mmm CMeHKuU, e ,,MM m/wm. (no 2 mempa)

20 3.4 80/40
25 4,2 50/25
32 5.4 30/15

HomuHanbHbIl Hapy cHbili

Tpy6a c ueHTpanbHbiM apmupoBaHuem PPR-AI-PPR PN 25

HomuHanbHbIli HapyxcHbili HomuHaneHaa moawjuHa |Konuyecmeo e ynaKoexe,

duamemp, d ,,,Mm CMeHKU, € ,,MM m/wm. (no 2 mempa)

3,0
25 3,25 50/25
32 4,0 30/15

BeHTUAb KnanaH o6patHblit

Tunopa3smep Koauuyecmeo e
naxkeme/Kopobke,
wm.

Tunopa3mep Koauyecmeo e
naxkeme/Kopobke,

wm.
20/460

20

25 4/60 25 10/230
32 4/40 32 5/140
40 4/28
50 1/20
63 1/20

BeHTUNb paguaTopHbiii npamoit HP BeHTUNb paguaTopHbiii yrnosoii HP

Tunopaszmep Konuyecmeo e
nakeme/Kopobke,
wm.

Tunopa3smep Koauyecmeo e
nakeme/Kopobke,
wm.

20x1/2"
25x3/4" 10/60

20x1/2"
25x3/4" 10/60
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KpaH waposbiii NMonHonpoxogHou

KpaH waposbiii CTaHAaapT

Tunopa3smep Koauuyecmeo e Tunopa3smep Konuvecmeo e
naxkeme/KopobKke, naxkeme/Kopobke,
wm. ' wm.
10/120
25 6/90
32 6/60

KpaH waposbii KpaH waposbit nonHonpoxogHou(PPSU wap)

Tunopasmep Konuuyecmeo e Tunopasmep Konuuecmeo e
nakeme/KopobKe, nakeme/Kopobke,
wm. wm.

KpaH c pe3bboii HP KpaH c pe3b6oii BP

Tunopasmep Konuyecmeo e Tunopa3smep Koauyecmeo e
naxkeme/Kopobke, nakeme/Kopobke,

wm. : wm.
20x1/2"

20x1/2"

KpaH paguartopHblii npamon HP
Tunopa3smep Konuvecmeo e
naxkeme/KopobKe,
wm.

KpaH paguatopHbiii yrnosoii HP
Tunopa3smep Konuvecmeo e
naxkeme/Kopo6bKe,
wm.

20x1/2"
25x3/4" 10/60

20x1/2"
25x3/4" 10/70

KpaH paguartopHblii yrnosot HP( PPSU wap)

Tunopa3smep Koauyecmeo e
nakeme/Kopobke,
wm.

Tunopa3smep Konuvecmeo e
nakeme/Kopobke,

wm.

25x3/4" 25x3/4"

KpaH waposbiit HP muHu ®unbtp BH

Tunopasmep Konuyecmeo e
nakeme/kopobke,
wm.

Tunopasmep Konuuecmeo e
nakeme/Kopobke,
wm.

_ 20x1/2" 10/100 12/120
i‘ 25x3/4" 10/80 25 6/78
32 4/40
S |
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®uUTnHIrM U3 nonunponuneHa PN25.

~
K.JiTHP MydTbl.

npon3sogcrBeHHas KoMnaHusa

MydTa coeanHuTenbHan MydTa nepexogHan

Tunopaszmep Konuyecmeo e
naxkeme/Kkopobke,

wm.
20/500

Tunopa3smep Konuyecmeo e
naxkeme/Kopobke,

wm.
20/320

20 25/20

25 30/300 32/20 20/260
32 20/180 32/25 20/200
40 15/105 40/20 30/120
50 10/70 SR 40/25 30/120
63 7/42 40/32 18/72
75 Rl 50/20 10/70
90 1/15 50/25 20/60
110 1/8 50/32 20/60
Mydra nepexogHas BH 50/40 15/45
63/20 6/36
Tunopa3smep Koauvyecmeo e 63/25 6/36
naxkeme/KopobKke, 63/32 6/36
wm. 63/40 6/36
25/20 20/300 63/50 6/18
32/20 20/200 75/50 1/80
32/25 20/200 75/63 1/60
90/50 1/40
90/63 1/40
90/75 1/28
110/50 1/22
110/63 1/22
110/75 1/22

Mydrta kKombuHuposaHHasa HP MydTta KOMbMHUpOBaHHaA BP

Tunopa3smep Koauuecmeo e Tunopa3smep Konuvecmeo e
nakeme/Kkopobke, nakeme/Kopobke,

wm. B wm.
20x1/2" 20/240 ' 20x1/2" 20/300
20x3/4" 10/160 20x3/4" 20/200

25x1/2" 20/280 25x1/2" 20/300
25x3/4" 10/160 25x3/4" 10/180
25x1" 10/100 25x1" 10/120
32x1/2" 20/80 32x1/2" 20/100
32x3/4" 10/90 32x3/4" 10/100
32x1" 10/50 32x1" 6/72

MydTta kKombuHuposaHHasa HP nog kntou MydTta KoOmbUMHUpoBaHHaA BP nopg Kntoy

Tunopa3smep Koauuecmeo e
nakeme/Kopobke,
wm.

Tunopa3smep Konuvecmeo e
nakeme/kopobke,
wm.

32x1" 32x1"

40x1 1/4" 4/28 40x1 1/4" 5/30
50x11/2" 2/20 50x11/2" 4/20
63x2" 2/16 63x2" 2/16

MydTa c HaKMgHO raiKoi U NaTYHHOW BTY/IKOM

Tunopasmep Koauuyecmeo e
naxkeme/Kopobke,

wm.
20x1/2" 20/180

25x3/4" 10/150
32x1" 10/80
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®uUTnUHIrM U3 nonunponuneHa PN25.
Pa3bémHble coeguHeHus.

KeATOP

npon3sogcTBeHHas KomMnaHusa

AmepukaHka mydpTtosaa BP

AmepukaHka mydprtosasa HP

Tunopa3zmep Koauyecmeo e Tunopasmep Konuyecmeo e
naxkeme/Kopobke, naxkeme/Kopobke,

wm. . wm.
20/200 ; - 20x1/2" 20/200

20x1/2"

20x3/4" 20/200 20x3/4" 20/200
20x1" 10/100 20x1" 10/100
25x1/2" 10/140 25x1/2" 10/140
25x3/4" 10/120 25x3/4" 10/140
25x1" 10/100 25x1" 10/120
32x3/4" 10/80 32x3/4" 10/100
32x1" 10/80 32x1" 10/100
32x1 1/4" 10/70 32x1 1/4" 10/80
40x1 1/4" 5/30 40x1 1/4" 5/40
50x1 1/2" 4/20 50x11/2" 4/20
63x2" 2/12 63x2" 2/14

AmepuKaHKa mydtoBana ycuneHHasa HP AmepuKaHKa mydtoBana ycuneHHasa BP

Tunopa3smep Koauyecmeo e
nakeme/Kopobke,

wm.
20x1/2" 10/150
20x3/4" 10/150

Tunopa3smep Konuyecmeo e
nakeme/Kkopob6ke,

wm.
20x1/2" 10/150
20x3/4" 10/150

20x1" 10/120 20x1" 10/130
gt 25x3/4" 10/100 25x3/4" 10/100
BN 25x1” 10/100 25x1" 10/120
25x1 1/4" 10/80 25x1 1/4" 10/80
32x3/4" 10/60 32x3/4" 10/60

32x1" 10/60 32x1" 10/60
32x11/4" 10/50 32x1 1/4" 10/60

40x1 1/4" 5/30 40x1 1/4" 5/40

40x1 1/2" 5/20 40x1 1/2" 5/30
50x11/2" 4/20 50x11/2" 4/20

63x2" 2/12 63x2" 2/14

PasbémHoe coeguHeHne Komb6. mypToBoe PasbémHoe coeguHeHue mydprosoe

Tunopa3smep Konuyecmeo e
naxkeme/Kopobke,

wm.
10/100
32 10/60

Tunopa3mep Koauyecmeo e
nakeme/Kkopo6kKe,

wm.
32/384
25 20/240
32 10/120

dnaHueBoe coeguHeHne mydprosoe BypT TPYy6HbIN

Tunopasmep Konauvyecmeo e
naxkeme/Kopobke,
wm.

Tunopa3mep Koauuecmeo e
naxkeme/KopobKke,

wm.
20/500
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duTtnHrn ns noamnponuneHa PN25.
YronbHuKu.

KeATIP

npon3sogcrBeHHas KoMnaHusa

YronbHuk 90° YronbHuK 45°

Tunopasmep Konuuyecmeo e
naxkeme/KopobKe,

wm.
20/1280

Tunopasmep Konuuecmeo e
naxkeme/Kkopobke,

wm.
20/1440

25 20/700 25 30/900
32 15/420 32 20/500
40 12/216 40 15/75
50 8/136 50 8/56
63 2/70 63 2/24
75 1/12 75 1/32
90 1/6 90 1/20
110 1/3 110 1/10

YronbHuk BH 90° YronbHuK BH 45°

Tunopa3smep Konuyecmeo e
naxkeme/KopobKe,

wm.
20/600

Tunopa3smep Konuyecmeo e
naxkeme/KopobkKe,

wm.
20/240

YronbHUK KOM6UHUpPOBaHHbI HP YronbHUK KOM6MHUpPOBaHHbDbI BP

Tunopasmep Koauuecmeo e
naxkeme/KopobKe,
wm.

Tunopazmep Koauyecmeo e
naxkeme/KopobKe,
wm.

20x1/2" 20/200 20x1/2" 20/200,
20x3/4" 10/150 20x3/4" 10/180
25x1/2" 20/160 25x1/2" 20/180
25x3/4" 10/120 25x3/4" 10/120
32x1/2" 18/108 32x1/2" 15/120
32x3/4" 10/60 32x3/4" 10/70
32x1" 10/40 32x1" 10/40

YronbHUK KOMOMHUPOBAHHbLIN € KpenaeHuem HP YroNbHUK KOMBUHUPOBAHHbIN ¢ KpenaeHnem BP

Tunopasmep Konuuyecmeo e
nakeme/Kkopobke,

wm.
20x1/2" 10/180
25x3/4" 10/70

Tunopa3smep Koauuyecmeo e
naxkeme/Kopobke,

wm.
20x1/2" 10/140
25x3/4" 10/70

YronbHMK KOmb6. ABOMHOK € KpenaneHnem BP YroNbHUK ¢ HAKUAHOI rAaiKOW U NAaTYHHOMU BTY/IKOM

Tunopa3smep Konuvecmeo e
naxkeme/Kopobke,
wm.

Tunopa3smep Konuvecmeo e
naxkeme/KkopobKe,

wm.
20x1/2" 20/120
25x3/4" 30/180

20x1/2"
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®dutnHrn ns nonnnponuneHa PN25.
TpoHUKMN.

KeATOP

npon3sogcTBeHHas KomMnaHusa

TpONHUK cOeaNHUTENbHDIN TpoMHUK nepexoaHoM

Tunopasmep Konuyecmeo e
naxkeme/Kopobke,

Tunopasmep Konuyecmeo e
naxkeme/KopobkKe,

wm. wm.
20 30/900 25/20/20 20/120
25 20/500 25/20/25 20/600
32 10/300 32/20/20 20/80
40 9/45 32/20/25 20/60
50 6/24 32/20/32 20/300
63 2/14 32/25/20 20/60
75 1/6 32/25/32 12/336
90 1/6 40/20/40 12/84
110 1/3 40/25/40 12/72
40/32/40 8/56
TpoitHUK KoMbUHMpoBaHHbIA HP 50/20/50 8/48
Tunopa3smep Koauuyecmeo e 50/25/50 6/30
50/32/50 6/42
naKeme/Kopo6Ke, 50/40/50 6/36
wm. 63/20/63 2/24
20x1/2" 20/160 63/25/63 2/24
20x3/4" 20/120 63/32/63 2/24
25x1/2" 10/120 63/40/63 2/20
25x3/4" 10/100 63/50/63 2/18
32x1/2" 10/90 75/32/75 2/12
32x3/4" 10/40 75/40/75 2/12
32x1" 6/24 75/50/75 1/27
75/63/75 1/25
TpOMHMK KOMBMHUPOBaHHbIN BP 90/40/90 1/6
90/50/90 1/6
Tunopa3smep Koauyecmeo e 90/63/90 1/6
nakeme/Kopobke, 90/75/90 1/12
wm. 110/50/110 1/3
20x1/2" 20/160 110/63/110 1/4
20x3/4" 20/140 110/75/110 1/8
25x1/2" 20/120 110/90/110 1/3
25x3/4" 10/100
32x1/2" 10/90
32x3/4" 10/40
32x1" 6/24

TpOoMHUK KOMOMHUPOBAHHDIN C KpensneHuem BP

TPOMHUK KOMBUHUPOBAHHDINK ¢ KpenneHuem HP

Tunopasmep Konuyecmeo e
naxkeme/KopobKke,

wm.
10/100

Tunopasmep Konuyecmeo e
naxkeme/KopobKe,

wm.
10/110

20x1/2"

20x1/2"
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duTtnHrn ns noamnponuneHa PN25.

:
KeATIP

npon3sogcrBeHHas KoMnaHusa

3arnyuwkKa KpectoBuHa

Tunopa3smep Konuuecmeo e
naxkeme/KopobKe,

Tunopasmep Konuuyecmeo e
naxkeme/KopobKe,

wm. wm.
20/600 15/150
25 20/360 25 15/75
32 20/200 32 8/40
40 15/120 40 6/24
50 15/75
63 10/30
75 1/80
90 1/48
110 1/24

Mpo6ka pe3bboBas KomneHcaTop

Tunopa3smep Konuyecmeo e
naxkeme/KkopobKe,

wm.
170/2040

| Tunopasmep Koauvyecmeo 6
nakeme/Kopobke,
wm.

1/ "

20

25 1/8

32 1/5

40* 1/1
*-nog 3akas

Onopa aBOMHaA

| Tunopasmep Konuuyecmeo e
naxkeme/KopobKe,
wm.

Tunopa3smep Koauuyecmeo e

naxkeme/KopobKke,
wm.

20/160 10/1100
12/108 25 10/1000
6/60

YKasatenb HanpaB/1eHUA XXNAKoCctu OGBO,D, pr6HbIﬁ

Tunopasmep |  Konuuecmeo e Tunopasmep | Konuvecmeo &
naxkeme/Kopobke, ' nakeme/Kopo6Ke,
wm.
20

wm.
KpacHsll 20/800
cuHull 20/800
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O6opypoBaHue ana moHTaxka PPR.

KeATOP

npon3sogcTBeHHas KomMnaHusa

MHCTPYMEHT
ANA MOHTAXA

HanopHble Tpy60npoBoAbl U3 NOAMNPONUAEHA COEANHAIOTCA METOLOM NOANPY3MOHHOMN CBapKW: Harpes AeTanewn 40 BA3KOTe-
KYLLErO COCTOAHWA, COeAMHEHME UX MO AAaBNEHWEM W MOCAeaylollee oxnaxpeHuve 0 0b6pa3oBaHUA HepasbeMHOro coeguHe-
HuA(cBapHOrO LWBa).

CneundurKa MOHTaXKa NpeabABAAET AOCTAaTOYHO BbICOKME TPEeBOBAHMA K UCNOAb3yeMOMy 060pyA0BaHUIO.

MpoussoacTeeHHas Komnauua KOHTYP npeanaraet pasnvyHbie BapuaHTbl CBapHOro 060pyA0BaHUs, XapaKkTepumaytowmecs
BbICOKOW HAAEKHOCTbIO U ANUTENbHBIM CPOKOM 3KCMyaTauum AnnapaTbl cepumn Proff oTHocaTca K npodeccumoHanbHon cepun m
npegHasHayeHbl 419 NOCTOAHHOMO UCMO/1b30BaHUA NpY 6oNbLKMX 06bemax paboT.

CBapouHbli annapat cepumn PROFF CBapouHbli annapat CANDAN

MowjHocme, | Juamemp Hacadok, MouwjHocme, | Juamemp Hacaook,
Bm. MM. Bm. MM.

CMmeHHble HacaaKu ANA CBapOYHOro annapara HoxXHuupb! ana Tpy6

Pazmep, mm. MakcumanboHsbil
duamemp mpyeb,
MM.
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Tpy6a PE-RT tun 1
M KOMNNIEKTyoWuMe ANA Tenaoro nona

KeATIP

npon3sogcrBeHHas KoMnaHusa

Tpy6a PE-RT KOHTYP G-RAY

KeATOP

npon3sogcTBeHHas KomMnaHusa

Tpy6a PEXa-EVOH KOHTYP G-RAY OXY

BoaaHowM Tennblit Non ABASIETCA OTIMYHOM anbTePHATUBOM KNACCUYECKOM paanMaToOpHOM CUCTEME OTOMJIEHUA- AONTOBEYHAA,
KOMbOPTHAA, IKOHOMMYHAA. TenJoHOCUTEND, LMPKYAUPYIOWMA No Tpybonposoay, NPONOXKEHHOMY NOA MOAOM, MUMEET ropaszo
MEHbLLYIO TEMMNEepPaTypy, NO3TOMY €€ eLLE Ha3bIBalOT K HU3KOTEMMNEPATYPHAA CUCTEMA OTOMIEHUAY.

MK KOHTYP npeanaraet cuctembl TEN/bIX MOA0B C UCMONb30BaHMEM noaumepHbix Tpyb ns PE-RT. PE-RT - PolyEthylene of
Raised Temperature resistance - N0ONM3TUAEH NOBbILLEHHOM TEPMOCTOMKOCTU. MONEKYNAPHOE CTPOEHWE 3TOF0 MaTepmasia TakoBo, YTO
OH MMEeET BbICOKYH TMOKOCTb, XOPOLLO MePEHOCUT NOBbILLEHWE TEMNEPaTYpPbl U AaBNEHUA.

Tpyba KOHTYP ana tennoro nonac EVOH nmeeT aHTMANPPY3NOHHBIV CNOM, NPENATCTBYIOLWLMA NPOHUKHOBEHMIO KUCIOPOAa.
Tak KaK Bce C/IoM ABAAIOTCA NOMMEPaMM, TO B pesy/bTaTe NocaefoBaTeNbHOro coeanHeHMs cnoeB obpasyetca Tpyba, Kak eanHoe
uenoe, cTabunbHan B yC10BUAX KoNebaHMA TemnepaTypbl U AaBAeHUS, C HEBONbLWNM IMHENHBIM YAJMHEHUEM, YCTONYMBASA K MEXAHU-
YeCKMM BO3LENCTBUAM.

Tpy6a TEMAbIA NOA PE-RT tun | ¢ EVOH cnoem

HomuHanbHbIl HapyxcHbIi HomuHanbHaa moauwyuHa
Konuyecmeo 8 6yxme, m.

duamemp, d , ,Mmm CMeHKu, e ,, MM

Tpy6a TEMNAbIA NOA PE-RT tun |

HomuHasnbHbIli HapyXHbili HomMuHanbHasa moauuHa CmeHKu, Koauyecmeo e 6yxme, m.
duamemp, d ,,,mm en, MM

KoHLI0BKa eBPOKOHYC C HAKUAHOW raiiKoi WnHa Ppukcupyrowas

Tunopa3smep Koauuyecmeo e AnuHa, mm. Koauuyecmeo e
naxkeme/Kopobke, ' % naxkeme/Kopob6Ke,
wm. wm.
16x1/2"(2,2) 10/20 )
20x1/2"(2.8) 10/20
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mokme Tpybonposoabl KOHTYP G-RAY ¢ akcManbHbIMU GUTUHIAMM — OTHOCUTENIbHO HOBOE, HO 3apeKkomeHoBaBLIee cebs
pelleHne ANA ropU30HTA/IbHbIX CXEM Pa3BOAKM CUCTEeM BOJOCHabKeHWA U pagmatopHoro otonneHuA. OCHOBa CUCTEMbl — MHO-
rocnoiHas Tpy6a us PE-RT tvn |l ¢ aHTMamnddysnoHHbim cnoem EVOH, npenaTcTByOWMM NPOHUKHOBEHMIO KMcaopoaa. JaHHaa Tpy-
6a cnocobHa BblAepKMBATb BbICOKME AaBneHuA. CPOK XKU3HM Tpyb onpesenseTcs no HOMOrpaMmam B 3aBUCMMOCTM OT TeMnepaTypbl
1 fAaBneHus paboyei cpeabl (TaK XKe, Kak M BCe OCTasibHble MOMMEpPHbIE TPYDbl).

Pabouuin cnomt Tpy6 KOHTYP G-RAY OXY wm3rotosneH M3 cwuToro nonmatuneHa PEX-a. HapyHbii cnoit Tpy6bl,
npegoTepawaowmin gudodysmo KMCI0poaa, BbINOAHEH U3 NoanBUHUASTMAEHA EVOH. MoanmepHble Tpybbl PEX-a nponssoasTca us
NoNM3TUIEHA, KOTOPbIA MoABEPraeTca MPOLLECcCy CLMBKM, TO ecTb 06pa3soBaHUIO MoMepeyHbiX cBsA3ei. ITOT meTos Haubosnee
KOHTPO/IMPYEMbIli Cpeam «CLUMTbIX» MOJIN3TUNEHOB, HO TpebyeT cneumanbHbiX 3HaHMI M 060pya0BaHUA.

Mpeumyuiecrsa:

¢ [Ipon3BOAMNTCA U3 MONUITUNEHA C NEPOKCUAHBIM METOAOM CLUMBKMU, CTENEHDb CLUMBKU He MeHee 70%.
* ObnafaeT NoBbILWEHHON TMOKOCTLIO, YCTOMYMBA K BBICOKMM TEMMEPATYpam U aB/IEHUIO.

® BO3MOYHOCTb BOCCTAHOBNEHMA NOC/ie 3an0Ma Bnaroaaps apdpekTy MONeKkynsipHON NamaTu.

¢ [NONIHOCTbIO 3aLWMLLLEHHAA OT MPOHUKHOBEHMA KNCIopoaa Tpyba nprMeHMMa g8 OTONEHMUS.

Tpy6a G-RAY OXY KOHTYP (PERT-EVOH-PERT)

HomuHanbHbIl Hapy»cHbIli HomMuHanbHaA mMoawuHa Konuyecmeo 8 6yxme, m.

duamemp, d ,,Mmm CMeHKu, e ,, MM

HomuHanbHbIl HapyXcHbili HomuHanbHaa moawjuHa Konuyecmeo 8 6yxme, m.

ouamemp, d ,,mm CMEHKU, € ,, MM
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NatyHHble akcnanbHble dutuHrn KOHTYP G-RAY.

KeATIP

npon3sogcrBeHHas KoMnaHusa

[na coeguHeHnA Tpy6 M NOAKAOYEHUSA K PA3/IMYHBIM CaHTeXHUYecKMM npubopam MK KOHTYP nsrotaBnvMeaeT akcuanbHble
npecc-pUTUHIN (C HAZBUNKHOM TMNb30M). AKCMasNbHAA 3anpeccoBKa MAeaNbHO NOAXOAMUT A/A CKPbITOTO MOHTAXKa, NPaKTUYECKU
NCKNOYaeT OWNBKY nn HeaopaboTKy (Hea03aTAXKKY) coeAUHEHUS.

Mydta gna G-RAY coeamHuUTeNbHaA Mydta gna G-RAY nepexogHas

Tunopasmep Koauvecmeo &
naxkeme /kopobke,

- wm.
20(2.8)/16(2.2) 5/45
25(3,5)/20(2,8) 5/20

Tunopasmep Konuvecmeo 6
naxkeme/Kopobie,
wm.

16(2,2)

20(2,8) 5/40
25(3,5) 7/28 32(4,4)
32(4,4)

MydTa ana G-RAY HP

Tunopaszmep Konuyecmeo &
naxkeme/Kopobke,

wm.
3/35

Tunopa3smep Koauyecmeo e
naxkeme/Kopobke,

wm.
10/40

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

16x3/4"(2,2) 5/30 20x1/2"(2.8) 6/24
20x1/2"(2,8) 5/30 20x3/4"(2,8) 5/20
20x3/4"(2,8) 10/20
25x3/4"(3,5) 5/15

25x1"(3,5) 5/15

32x1"(4.4) ‘

MydTa gna G-RAY BP ¢ HakuaHoO raiikoi MydTa gna G-RAY BP

Tunopasmep Konuvyecmeo e
nakeme/Kopobke,
wm.

Tunopa3smep Koauvyecmeo e
nakeme/KkopobKe,

wm.
16x1/2"(2,2) 5/30
16x3/4"(2,2) 5/40
20x1/2"(2,8) 5/25
20x3/4"(2.8)
25x3/4"(2,8)

16x1/2"(2,2)
16x3/4"(2,2) 5/40
20x3/4"(2,8) 5/25

TponHukK gna G-RAY nepexogHom

Konuvecmeo 6
naxkeme/Kopobke,
wm.

Tunopa3smep Konuvecmeo 6
naxkeme/Kopobike,
wm.

16(2,2) 16/20/16

20(2,8) 5/15 16/25/16
25(3,5) 5/10 20/16/16 5/20
30(4,4) 20/16/20 4/16
20/20/16 4/16
20/25/16
20/25/20 ?/?
25/16/16 5/15
25/16/20 5/10
Tunopasmep Konuyecmeo 8 25/16/25 5/10
nakeme/Kkopo6ke, 25/20/16
wm. 25/20/20
16(2,2) 25/20/25 5/10
20(2,8) 5/20 32/16/32
25(3,5) 2/10 32/20/25
32(4,4) ‘ 32/20/32
32/25/25
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NatyHHble akcnanbHble dutuHrn KOHTYP G-RAY.
3awuTHan roppmpoBaHHana Tpyba.

KeATOP

npon3sogcTBeHHas KomMnaHusa

YronbHuK ana G-RAY Komb6uHuMpoBaHHbI HP YronbHukK ana G-RAY komb. c KpenneHnem BP

Tunopa3smep Koauuyecmeo e
naxkeme/Kopobke,

wm.
16x1/2"(2.2) 10/40
20x1/2"(2,8) 5/20
20x3/4"(2.8) 5/20

Tunopasmep Konuyecmeo &
naxkeme/KopobKe,
. wm.
16x1/2"(2,2) 5/10
20x1/2"(2,8) 10/20

fMnb3a HagBUXKHaA

Tunopasmep Konuuyecmeo e
naxkeme/KopobKe,
wm.

Tunopasmep Konuvyecmeo e
naxkeme/Kopo6bike,

wm.
16(2,2) 20/100 16x1/2"(2.2) 10/20
20(2,8) 10/50
25(3,5) 10/40
32(4,4)

KoHL0BKa eBPOKOHYC

duKkcatop nsrmuba TpybbI

Tunopa3smep Konuuyecmeo 6
naxkeme/Kopobke,

wm.
16x1/2"(2,2) 10/20
20x1/2"(2,8) 10/20

Tunopasmep Konauvyecmeo 6
nakeme/Kopobke,
wm.

3ALLINTHAA TO®PUPOBAHHAA TPYBA

Tpyba rodbpupoBaHHas 3aWmUTHan (Newwenb) NPUMEHAETCA NPU NPOKAAZKe TPy B CTeHax, Mpu NpoKnagKe Tpybbl B 6eTOHHOM
CTAMKKE NPU NPOXOXKAEHMM Yepes fedopMaLMOHHbIN LOB, @ TaKXKe NpefoxpaHaeT Tpybbl oT 06pa3oBaHMA KOHAEHCATA, OT MeXaHUYec-
KMX NOBPEXAEHMI NPU NPOBOAKE K NPpUHopam OToNAeHUs, NPW NOABOAKE TPYD K pacnpesenntenbHbiM Konnektopam. MossonseT, npu
HeobXoAMMOCTH, NPON3BECTM 3aMEHY NOBPEXKAEHHOTO yYacTKa Tpybbl KOHTYP G-RAY 6e3 BCKpbITUSA KOHCTPYKLUKU CTEHBI UV NONA.

Tpy6a 3awmTHan roppupoBaHHan KpacHan

Tpy6a 3awmTHaa ropprMpoBaHHaA CUHAA

Ana mpy6oi Konuuyecmeo Ana mpy6oi Konuuyecmeo
duamempom | mempoe e byxme, duamempom | mempoe 8 byxme,
D, mm. M. D, mm. M.
100 100
20 50 20 50
; 25 50 25 50
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MHCTPYMEHT ANA MOHTaXKa aKCUa/ibHbIX GUTUHIOB.

KeATIP

npon3sogcrBeHHas KoMnaHusa

e R
T

Onsa moHTaxa nonvmepHbix Tpy6 KOHTYP  G-RAY ucnonb3yeTca akcuanbHas 3anpeccoBka. [laHHbIM TUN coeauHeHUi
Hanbosiee HaZEeKHbI HA CErOAHALIHNIN AEHb.

MoHTMpOBaTb Nerko. Hago caenaTb HECKO/IbKO MPOCTbIX ABUMKEHUM: HAKUMHYTb MMNb3Y HA TPyby, rae HeobxoaMmo co3patb
coefMHeHWe, pacluMpuTb TpyOy, BCTaBUTb B Hee GUTUMHTF M aKCMaibHbIM NPECC- MHCTPYMEHTOM C NPecc-ro0BKaMM HaTAHYTb TMb3Y Ha
Tpy6y c dUTUHIOM. Bcé. 100% repmeTnyHOE coeguHeHme roToBo.

Komnnekr pyuHoii "lMpecc-knewn"

Pacwupumens mexaHuveckuii py4Hol
lpecc-knewju
Hacadku pacwupumens 0aa mpy6sl (16x2.2 mm,
20x2.8 MM, 25x3.5 mm, 32x4.4 mm)

KomnneKrt rugpasnanuyeckuin "Mpecc-tuckun",

ANA HAABUXKHbIX TMNb3 16-32 mm

Pacwupumens mexaHuyeckuii py4Hol
Hacadku pacwupumens 011 mpy6ol (16x2.2 mm,
20x2.8 MM, 25x3.5 Mm, 32x4.4 mm)
YemodaH 015 XpaHEHUSA U NepeHOCKU UHCMPyMeHma

Komnnekmel Hacadok npecc-3axumos (16/20, 25/32)

HosHuyb! 0514 peaku mpy6 ouamempom 16-32 mm
YeMoOaH 015 XpaHEHUA U NepeHoCKU UHCMpyMeHma

MakcumanboHbliii
duamemp mpy6,
MM.

Pa3smep
HAcaoKu,
MM.
16(2.2)
20(2,8)
25(3,5)
32(4,2)

a1 WWW.KOHTYP.pP

Tpy6bl CTAHOAPT pgna BHYTpeHHeN KaHan3auuu.

KeATOP

npon3sogcTBeHHas KomMnaHusa

MpoayMaHHble cuCTEMbI  KaHanM3aLMM ABNAKOTCA HEOTbEMIEMOM COCTaBAANOLWEN KOMGOPTHON KM3HM B Meranosuce.
KaHanusauma M3 noAnMNponuAeHoBbIX TPyb B OT/IMYME OT YYryHHOW peXke 3aCopAeTCA, BpemMsA MOHTaXKa CUCTeMbl COKpaLlaeTca B 2-3
pa3a, a cToMmocTb—Ha 10-20%.

MK KOHTYP npeanaraet nonMnponuieHoBble TPyObl U GUTUHTU AN cucTem BHyTpeHHen( cepun CTAHOAPT, 9KOHOM, YHOT)
W Hapy»XHOM 6e3HanopHol KaHanusaumm(cepus OPAHX), npumeHsemMble B XO3AMCTBEHHO-ObITOBLIX LEsAX, 411 APEeHaXa U BO4OOTBe-
AEeHUA, ANA NMBHEBOMN KaHanusaumu, ANA OTBEAEHUA NPOMbIWIEHHbIX CTOKOB C KPaTKOBPEMEHHON MaKCMMasbHOW TeMnepaTypon
CTOYHOM XugkKoctn go 95 °C, Kk KoTopbiM MaTepuan TpybonposBoaa ABNAAETCA XMMUYECKMU CTOWMKUM. [lnanasoH pabounx temnepatyp
CTOYHOWM *MAaKocTM coctasnaeT ot 2 °C a0 80 °C. Mpu cobatogeHnmM napameTpoB SKCNayaTaLmMm CPoK ciy»Kbbl coctaBnsaeT 50 ner.

KOHTYP YHOT npegHasHauyeHa 414 06EKTOB, K KOTOPbIM NPeabsaB/AOTCA NOBbILLEHHbIe TpeboBaHWSA NO WyMam.

Tpy6a gna BHyTpeHHen KaHanusauun CTAHOAPT

HomuHanbHell HapyxcHbili | HomuHaneHas moawuHa AnuHa, Koauyecmeo e
duamemp, d ,, ,Mm CMeHKu, e ,, MM MM. yrnaKoeke, wim.
32 1.8

, 150 40
32 1.8 250 30
32 1.8 500 50
32 1,8 1000 10
32 1.8 1500 10
32 18 2000 10
40 18 150 120
40 1.8 250 80
40 1.8 500 150
40 18 1000 10
40 1.8 1500 10
40 18 2000 10
50 1.8 150 50
50 1.8 250 50
50 1,8 500 10
50 1.8 750 10
50 1.8 1000 10
50 18 1500 10
50 1.8 2000 10
50 18 3000 10
110 2,7 150 10
110 2,7 250 10
110 2,7 500 10
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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Tpy6b1 u putnHrnu CTAHAAPT n SKOHOM
ANA BHYTPEeHHel KaHanunsayuu.

KeATIP

npon3sogcrBeHHas KoMnaHusa

Tpy6a ana BHyTpeHHen KaHanm3aumm IKOHOM

HomuHanbHelili HapyxcHolli | HOMuHaabHaa moauyuHa AnuHa, Konuyecmeo e
duamemp, d ,,Mmm CMeHKu, e ,, MM MM. ynakoeke, wm.

50 1,5 500 20
50 i 1000 10
50 15 2000 10
110 2,2 150 10
110 2,2 250 10
110 2,2 500 10
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

AspaTop( BaKyyMHbIi1 KnanaH) 30HT BEHTUNALMOHHDI

HomuHaneHbili | Koauyecmeo HomuHanbHbili | Konuyecmeo
duamemp DN ,mm | e ynakoeke, duamemp DN ,mm | 8 ynakoeke,
wm. wm.
50 70
110 26 ' 110 28

HomuHanobHblli Konuyecmeo e
duamemp DN ,mm | nakeme/Kopobk

HomuHanbHbili | Konuyecmeo

duamemp DN ,mm | e ynakoeke,
wm.

32 420

40 200

50 30/360
110 25

50 1/60
110 1/40

“%

erCTOBMHa ABYXMNJ/ZIOCKOCTHAA

KPECTOBVIHa OAHOMNJ/ZIOCKOCTHAaA

HomuHanbHbl i
duamemp epadycel |4ecmeo e
DN1/DN2/DN3,
MM

HomuHanbHbl i
duamemp
DN1/DN2/DN3,
MM

50/50/50 45 40
50/50/50 90 40 e
110/50/50 45 40 110/110/50
110/50/50 90 45 nes. 90 25
110/110/50 90 25 110/110/50
110/110/110 45 16 Das. =t -
110/110/110 90 20

MydTa aByxpacTpybHas MydTa peMOoHTHasn

HomuHanoHebili | Konuyecmeo HomuHanbHeili | Konuyecmeo
duamemp DN ,mm | 8 ynakoeke, duamemp DN ,mm | 8 ynakoeke,
wm. wm.
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Tpy6bl u putnHru CTAHOAPT n 9KOHOM
ANA BHYTPEeHHel KaHanusayun.

KeATOP

npon3sogcTBeHHas KomMnaHusa

HomuHanbHbI i
duamemp epadycel |yecmeo 8

HomuHanbHbI i
duamemp epadycel 4ecmeo 8

DN, mm DN1/DN2, mm
32 45 300 110/50
32 90 300 nes./npas. = <t
40 45 50
40 90 50 110/50 nes. 45 50
50 15 40
50 30 40 110/50 npas. 45 50
50 45 120
50 67 35
110/50 .

50 90 120 /50 nee 90 40
110 15 70
110 30 70 110/50 npas. 90 40
110 45 60

110/50
110 67 30 n ﬂmoﬁ?eee X) 90 35
110 90 50 p &

110/50

90 35
¢poHm.

TpoMHUK Mepexop, sKcLeHTPUYECKni

HomuHanoeHbili | Koauyecmeo
duamemp DN ,mm | e ynakoeke,

HomuHanbHblI i
duamemp |2padycel |yecmeo e

DN1/DN2, mm wm.
32/40 60
32/32 45 160 32/50 55
32/32 90 160 40/50 50
40/40 45 25 110/50 60
40/40 90 30 110/50 kopomkuli 120
50/40 45 80
50/40 90 80
50/50 45 50
50/50 90 50
110/50 45 50
110/50 90 56
110/110 45 20
110/110 90 30

Mepexoa Ha uyryH (Tanep) 6e3 maHXeTbl MaHkeTa

HomuHanbHelli | Konuyecmeo
duamemp DN ,mm | 8 ynakoeke,
wm.

: HomuHaneHsili | Konuyecmeo
duamemp DN ,mm | 8 ynakoeke,
wm.

XomyT c 3aLienkom

HomuHanoHbili | Konuyecmeo

Tpan (pelweTKa U3 Hep)KaBeLen cTanu)

HomuHanoeHelili | Hanpae Konu-
duamemp 4Yyecmeo 8
DN, mm yn., wm.

duamemp DN ,mm | 8 ynakoeke,
wm.

600
50 25/500
110 10/200
50 20pUu3. 34
110 20pUu3. 17
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Tpy6bl u putnHrn CTAHAAPT nu SKOHOM.
Tpy6bl U dutnHru YIOT

ANA BHYTPEHHEe MaslolYMHOW KaHaIn3auuu.

KeATIP

npon3sogcrBeHHas KoMnaHusa

MNaTtpyboK KoMNeHCauNOHHDbI1 PeBususa

HomuHanoHsblli | Konuyecmeo
duamemp DN ,mm | e ynakoeke,

HomuHanbHebili | Konuyecmeo
duamemp DN ,mm | 8 ynakoeke,

e’

110 34 3000 10

MydTa aByxpactpybHasa YIOT

y HomuHanoHelli | Konuyecmeo
duamemp DN ,mm | 8 ynakoeke,

MydTa pemoHTHas YIOT

HomuHanbHelli | Konuyecmeo
duamemp DN ,mm | e ynaKkoeke,
wm.

TpoiiHuk YIOT

HomuHanoHblili
duamemp
DN1/DN2/DN3,
MM

HomuHanbHbIl
duamemp 2padycel | yecmeo 8
DN1/DN2, mm

110/100/110 90 20 50/50 -
50/50 90 200
110/110/50 90 25 110/50 45 50
nes. 110/50 90 56
110/110/50 90 25 110/110 45 20

[1008.
KpecroBuMHa ogHonnoCcKoCTHaA YIOT

HomuHanbHbi i

HomuHanbHbI i
duamemp 2padycel | yecmeo 8

duamemp |2padycel [uecmeo e
DN1/DN2/DN3, DN, mm

MM

110/50/50 90 " 45 50 45
110/50/50 45 50 90 350
110/110/50 90 " 25 110 45 60

110/110/110 90 " 20 0 a0

MaTpy6oK KoMNeHCaLNOoHHbIN

HomuHanbHblli | Koauyecmeo
duamemp DN ,mm | e ynaKoeke,
wm.

HomuHanbHeili | Konuyecmeo
duamemp DN ,mm | 8 ynakoeke,

wm.
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Tpy6bi u dutuHrn YIOT gnAa BHYTPEeHHEN
MaNIoOLYMHOI KaHaAn3auum.
Tpy6bi u putnHrn OPAHXK ana Hapy)XHO KaHaAM3auun.

KeATOP

npon3sogcTBeHHas KomMnaHusa

PeBususa YIOT

MNepexop, skcueHTpuuecknii YIOT

HomuHanbHblli | Konuyecmeo
HomuHanbHbIl 8 YyNaKoekKe,

HomuHanbHelli | Konuyecmeo

duamemp DN ,mm | 8 ynakoeke,
wm. duamemp wm.

DN1/DN2,mm

110 36 110/50

Tpy6a ana HapyXXHoM KaHanu3auun OPAHXK

Konuvecmeo e
yrnakoeke, wm.

HomuHanbHblii HapyxcHblli | HomuHansHas moaujuHa

duamemp, d ,,mm CMeHKu, e ,, MM

34 500

3.4 1000 10
3.4 2000 10
3.4 3000 10
3.4 5000 10
4,9 1000 1
4.9 2000 1

4.9 3000
Mydrta pemoHTHaa OPAHX

. . HomuHanoeHbili | Konuvyecmeo
' duamemp DN ,mm | e ynakoeke,
wm.

NaTpyboK KomneHcaunoHHbI OPAHXK

MydrTa gByxpactpybHaa OPAHX

HomuHanoeHbili | Konuyecmeo
duamemp DN ,mm | e ynaKoeke,
wm.

Pesusua OPAHX

HomuHanoHbili | Konuyecmeo
duamemp DN ,mm | e ynaKoeke,
wm.

: HomuHanoHeili | Konuvyecmeo
' duamemp DN ,mm | e ynaKoeke,
wm.

3arnywka OPAHX

HomuHanoHblli | Konuyecmeo
duamemp DN ,mm | 8 ynakoeke,
wm.

HomuHanoeHblli | Konuyecmeo
HomuHanoHbIli 8 ynaKoeke,

duamemp wm.
DN1/DN2,mm

160/110

OTtBog OPAHXK

. HomuHanbHbI i
duamemp 2padycel | yecmeo e
DN, mm
110
110 30 70
110 90 60

TpoitHuk OPAHX

HomuHanbHbI i
duamemp 2padycsl |yecmeo e
DN1/DN2, mm

110/110

110/110 90 30
160/110 45 1

110 45 50 160/110 90 1

160 15 1 160/160 45 1

160 30 70 160/160 90 30

160 45 1

160 90 1
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KeATOP

npon3sogcrBeHHas KoMnaHusa

OPULNANBbHbLIA NPEACTABUTE/Ib B PETUOHE:

HALL AZPEC:

Poccus, CBepasioBcKaa 061acTb,
r. 3apeyHbin, yn. lNMonos.a, A4.57
(Bbe3g, c yn. BoctouHom)

+7 (343) 298 00 58
+7 (34377) 7 40 40
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