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1. Tpy6bl U hUTUHIM U3 Meaun ANA MOHTaXa TpybonpoBoaa.
1.1. Tpy6sbl.

B AaHHbIX HOpMaTUBax ykasblBatoTCsl eBponeickne TpeboBaHus kK Tpybam ns meaum:

- DIN1786  «lLlenbHOTAHYTbIE TPYObI N3 Meany;

- DIN 59753 «[lMapameTpbl LENBHOTAHYTLIX TPYO M3 Mean N MeLHbIX CMaBoB
ANa KanunnapHon nankny;

- DIN1787  «Mepb — nonygabpukaTy;

- DIN 17671 «CgonctBa Tpyd M3 Meau 1 MeaHbIX crnnaBoB», (4acTb 1);

- DVGW Tpygoson nuct GW 392  «LlenbHOTAHYTbIE TPYDObI N3 Meau
Ans ra3onpoBOAOB M BOAONPOBOAOBY

- RAL «[lMpoToKonbl, TeCTbl N yCNOBUA AN OTMETKN 3HAaKOM KayecTBa
RAL;

- RAL RG 641/1 «KoHTponb kayectBa MegHbIX Tpyb, ero opraHusauunsay.

1.1.1. DIN 1786 «LlenbHOTAHYTbIEe TPYObI U3 Megu».

B DIN 1786 yHudpUUMpOBaHblI LENbHOTAHYTbIE TPyObl Ans ra3onpoBOAOB U CUCTEM
MUTbEBOr0 BoAOCHabxeHus. CornacHo 3TOMy CTaHAapTy, TpyObl MOryT Takxke
NMPUMEHATLCS B CUCTEMAx: OTOMSIEHMS, XMOKOrO TOMNMBA, >XMAKOrO rasoCcHabXeHus,
HEKOTOPbIE N3 HUX yKa3aHbl KakK 3TasoH.

DIN 1786 nosiBuncsa B 1936r. kak ctangapTtHas Hopma, a B 1980r. ctan ctaHgapToMm Ans
Npov3BoOAMTENEN MU C 3TOrO0 BPEMEHU onpeaensaeT TpeboBaHUA K Ka4eCTBY U3rOTOBIEHMUS
Tpyb 13 megm.

Bbigenstotca cneaytowme TpeboBaHms:

- TMOCTOSIHCTBO pasMepa HapyXHOro aMameTrpa no Bcew AnunHe Tpybbl U TOMLIMHLI
cTeHku (6e3 yyeta NPoOMEXYTOYHOro pasmepa);

- MWHUMAarsnbHble OOMYCKNU Ha OTKMOHEHWE HapyXHOro anametpa (ans cobniogeHus
KanunnapHoro 3asopa mexay Tpyoon n UTUHIom);

- eduvHas gnuHa nNpu noctaBKax;

- MOCTOSIHCTBO MPOYHOCTHbLIX NapaMeTpOB;

- 0OHOPOAHOCTb MaTepmana: He coaepxallas kucnopoga meab, SF-Cu no DIN 1787,
copepxaHve He meHee 99,9% (npurogHa Ans naviku n cBapku);

- Mapkmposka Tpyo. OO6O3HA4YeHUs NpPou3BOAMTENA HAHOCATCA TUCHEHMEM B
NPOAONbHOM HanpasneHnn ¢ 3agaHHbiM warom (He 6onee 500 Mm) NOBTOPEHMS U
COXPaHSATCA ANMTEeNbHOE BpeMms. YKasbiBaeTCAa HapyXHbli OuameTp, TomwmHa
cteHkn, ctaHgapT cooTtBetctBus (DIN) m mma npoussogutens. [JononHUTENbHO
MoxeT ObITb 3Hak DVGW unu gpyrown 3Hak kavecTtBa.

dopma Hapy>HbIn Koadh-T TBEpAOCTH OnuHa, Homep
N3roTOBMEHMSA | AnameTp, MM M mMaTepuana
Kpyrnas (B
Byxtax @ 0,5m oT 6 0o 22 F 22 (msarkas) 25 unm 50 2.0090.10
nnm 0,9m)
MpoaonbHas oT 6 0o 54 F 37 (kecTkas) 5 2.0090.32
(npsamble 64 no 133 F 30 (nonyxecTtkas) 5 2.0090.32
OTpes3ku) 159, 219, 267 | F 30 (nonyxectkas) 4 vnn 5 2.0090.30

Tabn. 1. Cobniogaemble napameTpbl Npy NnpoussoacTee Tpyo cornacHo DIN 1786.



1.1.2. DIN 59 753 «[MapameTpbl LENbHOTAHYTbIX TPYO U3 MeaAn U MeAHbIX CMNMaBoB
ONA KanunnsapHoOW Nankny.

B otnuume ot DIN 1786 ato TpeboBaHune sBnsieTCA CTaHOgapTHOM HopMon. Tpy6bl
cornacHo DIN 59 753 n3 SF-Cu no DIN 1787 v npo4HocTtu no DIN 17 671, yactb 1, moryT
MCNONb30BaTbCS B OTONUTENbHbIX cucTemMax. Hanpumep, markue Tpybbl, apMUpoOBaHHbIE B
3aBOACKUX YCroBUAX, YAOOHbI ANA NpMMEHeHWs B “Tennbix” nonax.

ONaMeTPXTONWMHA CTEHKN, | KO3 UUMEHT TBEPLAOCTHU dopma N3roToBMEHUS,
MM anuHa, m

10x 0,7

12x0,8

14 x 0,8 F 22 Kpyrnas B 6yxtax, gnvHa
15x0,8 (msrkas) 25 nnn 50 m

16 x 0,8

18 x0,9

Tabn.2. MapameTpbl Msrknx Tpyo, cornacHo DIN 59 753.

DIN 59 753 pgonyckaeT pasnuyHyto TOMLWMHY CTEHOK HE 3aBMCUMO OT guvameTtpa. Ho npwu
3TOM [OMYCKM Ha OTKIOHEeHMe OT 3adaHHOro BHELUHEro AuamMeTpa COOTBETCTBYIOT
TpeboBaHnaM o0Opa3oBaHUs pPaBHOMEPHOro  KanunnspHoro 3aszopa DIN 2856,
Heobxogumoro ans navku. M, Takmm obpasom, He BO3HMKAKOT OrpaHMyeHus no obnacram
ncnonb3oBaHus. MapkupoBka Tpy®6 He HOpMMpOBaHa, HO MpuM HeobxoouMMOoCTW, no
cornacoBaHuio, MOXeT BbITb HAaHeCeHa.

CraHgapt DIN 1786 DIN 59 753

O6nacTb NpumMeHeHus | MazonpoBoa, BOAOMNPOBOA, OTonneHune, XxnagoareHThbl.
oTonrneHue, xuakoe Tonnmeo. | Opyrue obnactu, B
3aBUCUMOCTU OT YCITOBUNA.

Twvn Hopma gnsa npoaykra. CrangapTtHas Hopma.

HapyxHbln gnameTp CraHgapTHble pa3mepbl oT 6 | CTaHgapTHblE pa3mepsbl OT 4
[0 267 MM (MpOMeXyTouHbIX | A0 108 MM (MPOMEXYTOYHbIX

pa3MepoB HET). pasmMepoB HET)

TonwmHa cTeHokK CtangapTtHble pa3mepsbl 0,8-3 | PekomeHayemMble pa3mepbl
MM, B onpeaerieHHomn 0,5-4 mm B cBOBOHOM
KOMBUHaLUUKN C HapYXHbIM KOMOBUHaUUKN C Hapy>XHbIM
AnamMmeTpom. ANaMeTpomM.

Cnocob coegmHeHus KanunnapHaga nanka n gpyrne | TonbKo kKanunnsipHas navka.
MeToabl COeAUHEHUN

CocrtaB maTepuana Tonbko SF-Cu. SF-Cu, CuAsP, CuZn20Al,
CuNi10Fe.
dopma npouns-Ba Tonbko ogHa B 3aBucumoctn | Jltobas, cornacHo DIN 17671
OT BMAa NOCTaBKN U yacTb 1.
pa3mepos.
Buabl noctaBok A) B WITaHrax 4sIiMHO 5 M; A) ?2??

B) B 6yxTax gnunHoto 25, 50 m; | B) gnnHa npounsBoauTens;
B) B 3aBMcMMOCTM OT 3aka3a. | B) noctoaHHasa gnvHa.

MapknpoBka Ob6gaszaTtenbHa. Mo cornacoBaHuio.

Tabn. 3. CpasHeHune DIN 1786 ¢ DIN 1786.



1.1.3. DVGW, Tpyaosoun nuct GW 392 - «LlenbHOTAHYTble TpyObl U3 mMeau AnA
rasonposofoB u BogonposoaoB». RAL - «[lpoTokonbl, TeCTbl U ycroBusi
OnA oTMeTKU 3HakoMm KadectBa RAL». RAL RG 641/1 - «KoHTponb kKa4yecTBa
MeAHbIX TPpyO, ero opraHusaumsa».

YcnoBus 1 opraHu3anmsi KOHTPONs kadecTBa MeaHblxX Tpy6, cogepxat Hapsagy ¢ DIN 1786
n DIN 59753 pononHutensbHble TpeboBaHWS 1 NpeanucaHnsa K NponsBoACcTBY Tpy6.

Tpybbl, cootBetcTBytowme DIN 1786, mMoryT [OMOAHUTENBHO MO TpeboBaHuio
MapkunpoBaTbcsa 3Hakom nposepkn DVGW (Hemeukoe obbeanHeHne Boabl U rasa). AToT
3Hak coctouT mn3 6yke DVGW-Cu u permctpaumoHHOro Homepa COOTBETCTBYHOLLEIO
npounsBoauTenS.

CootBeTtctBMe TpeboBaHmam kadectBa DVGW wu RAL, mapkupoBka 3TUMKU 3HaKaMu
KayecTBa obsasatenbHa ons Tpyb Mcnonb3yemblx B CUCTEMaxX MUTLEBONO BOAOCHAOXEHMSA
n rasocHabxeHuna. B gokymeHte “AVB Bopga V” (MNpegnucanue obuwiunx ycrnosBur no
cHabXeHno BOOOWN), KOTOPbIA perynupyeT ycroBus nodavyM BOAbl K BOAOMNPOBOAHbLIM
ctaHuusam, B §12, ab63. 4 HanucaHo TpeboBaHne «Paspeluaetcs NpUMEHATb TOMbKO Te
mMaTepuanbl M Npubopbl, KOTOpPbIE M3rOTOBMEHbI MO COOTBETCTBYIOLWMM U MPU3HAHHBIM
npaBunamMm TEXHOMOrMn. 3HaK OLHOr0 M3 MPU3HAHHbBIX WUCMbITAaTENbHbIX YYPEXOAEHUN,
Hanpumep, DIN — DVGW, DVGW- nnu GS, ykasbiBaeT Ha TO, YTO BCe 3TW Npasuna
BbIMOMHEHbI». TO Xe u ¢ rasonposogamu, B npegnucaHun DVGW-TRGI'86 3Byunt
cnepytowee: «lasoBble YyCTAHOBKM WM UX AeTanu [OMmkHbl obecneuvnmBaTb ©esonacHoe
PYHKUMOHUPOBAHNE BO BpeMsi UX 3JKcnsyatauuu. TOnbKO HanuumMe WUCnbiTaTesbHbIX
3HakoB DIN — DVGW, DVGW- unn GS noaTteepxgaeT coOOTBETCTBME AeTanen HacTosALWnM
TpeboBaHUAM ... ».

B Tpynosom nucte DVGW GW 392 onpepgerneHsl crneayroume COOTHOLEHUS AMaMeTPoB C
TONLUMHON CTEHKM TPYD NUTLEBOrO BOAOCHAOXEHMS 1 ra3onpoBoAoB (CM. Tabn. 4).

Tpy6bl B NpsiMbIX OTpe3Kax — LUTaHrax Tpy6bl B ByxTax
12 x 1 Mm 12 x 1 Mm
15x1 Mm 15x1 Mm
18 x 1 Mm 18 x 1 Mm
22 x 1 Mm 22 x 1 Mm
28 x 1,5 mm
35x1,5 Mm
42 x 1,5 mm
54 x 2 mm
64 X 2 MM
76,1 x 2 mMm
88,9 x 2 mm
108 x 2,5 mm
133 x 3 Mm
159 x 3 Mm
219 x 3 Mm
267 X 3 MM

Tabn. 4. TonwmHa CTEHKM B 3aBMCMMOCTM OT AMamMeTpa U opMbl NPOM3BOACTBa Tpybbl, cornacHo DVGW
GW 392.

Tpynoson nuct DVGW GW 392 un «[llpoTokonbl, TECTbl U YCNOBUA A5 OTMETKA 3HAaKOM
kayectBa RAL» nmetoT cobCcTBEHHbIE TpeboBaHWS K NpoBepKam KadecTBa U3roTOBMEHMS
npousBoguTenem  Tpyd M yCTaHaBNUBAKT MWHUManbHbIM 0O6bem TpeboBaHun. B



eXerogHo MnpoBOAUMBIX MpPOBEpKax [AdOoSfhkKHa MpuvHUMAaTb y4yacTue He3aBucumas
opraHusaums, yuypexgeHne unm NHCTUTYT U faBaTb CBOK OLIEHKY.

Ha BHyTpeHHen noBepxHOCTU TpyObl [OMKHA OTCYTCTBOBATb YrrepoaHas MieHkKa,
BbI3blBalOLLAs TOYEYHYIO KOPPO3UKD MpU KOHTakTe ¢ xonogHow Bogon. (cm. DIN 50930,
4y.1).

B noeTopHbix Tectax (Tect HNO3) Ha oTCcyTCTBME YrnepogHOM MSEHKU OOSKHO
obecneunBaTbCa coaepXaHue yrnepoga Ha BHYTPEHHEN MOBEpPXHOCTM TpyObl He Gonee
0,20 mr/gm2. 3Tn TpeboBaHus npucyTcTeytoT kak B DVGW GW 392, Tak u B «[1poToKosbl,
TeCTbl M YCNOBUSA ONA OTMETKU 3HaKoM kayectBa RAL».

Mpn npoussoactBe Tpyd B popMe MpsiMbIX OTPE3KOB (LUTaHrax) Ha WX MOBEPXHOCTM
npakTudeckn He obpasyeTca yrnepoaHas nMneHka, T.K. OHW He MoABeprakrTcs
NPOMEXYTOYHOMY HakKanuBaHuiw. HO ecTb orpaHuMyeHuMe no CoAepXXaHuil BeLLeCcTB
COMpOBOXAAKLWMNX NPOLECC BbITArMBaHUSA TpyObl N3 3arotoBku. Tak ana Tpyd agnameTtpom
54 MM. 1 TONWMHOWM CTEHKM 2 MM. OHM OOMMKHbI He npeBbiwaTh 0,20 mr/am?, ansa 6onbLInX
anameTtpos 1,00 mr/agm?.

Takum obpasomMm, npefoTeBpallaeTca  BO3HUMKHOBEHME  YIMEepPO4HOW  MAEHKNn  —
NOSABNAKOLWENCS MpU TemnepaTypHOM BO3OEWCTBUM — MNpU navike TBepAdbiM MNpUnoem,
n3rmbaHmm Tpyobbl C MOMOLLLIO ee HarpeBaHus 1 np.

Ecnu nsrotaBnuBaembiM Ha 3aBoae MegHbIM Tpy6am npucBamBatloT 3HakK kadectBa RAL mx
Heobxoaumo, cornacHo DIN 59 753, mapkupoBaTb: «Tpyba oTOnNNeHnss - HOMUHaNbHbIN
AnameTp - ynpoLleHHbIN 3Ha4ok kavectBa RAL - orHeynopHocTb (Hanpumep, DIN 4102-
B2)».

1.2. ®wutnHru, cornacHo DIN 2856.

Jlobble petanun, MydTbl U COEOUHUTENbHbIE 3NEMEHTbl U3 Meau LN MOHTaxa u
coeaguHeHmns Tpyb no DIN 1786 n DIN 59 753 ucnonb3yloTcs AnNs KanunnsipHOM Namku.
TpeboBaHus K pUTUHram 4ns KanunnsapHOW Nanku:

- DIN 2856 PUTUHIM ANs KanUNNAapHOM Nanku
«Pasmepbl MECT COEANHEHUSA N KOHTPOSTbY.

- DIN 2856, 4.10  ®UTKMHIM oNa KanunnsapHON Nankm
«BHYTpeHHAA NoBEPXHOCTb»

- DIN 2856, 4.10  ®UTMHIM oNAa KanunnsapHOWN Nanku
«["abapuTbl BbIOpaHHOM POpPMbI»

- DVGW Tpynosown nuct GW 6
«PUTUHIM  ONa  KanunNnspHOW navkm u3 Meanm W ee  ChniaBoB,
nepexogHole OUTMHIM M3 MeaguM U ee cnnaeBoB; TpeboBaHusa U
npeanncaHns K KOHTPOMO»

- DVGW Tpyaosown nuct GW 8
«PUTUHIM ONS KanUNIsSPHON Nankm 13 MegHbIX 3aroToBOK B hopme
Tpyb; NnpeanncaHns nNo KOHTPOSO»

- RAL «apaHTna kadectBa Tpyd M3 Megu, pacnpocTpaHdalwaacsa Ha
PUTUHIM ONA  KanunapHOM Nankn, npeanucaHna no KayvecTtsy U
kKoHTposnto» RAL RG 641/1 OpraHusaums KOHTpons kadyectsa Tpyb u3
Meau O51s npucBoeHnsa 3Haka kavyectsa RAL.

CornacHo DIN 2856, npon3sogaTcs UTUHIM pa3smepoM HOMUHanbLHoro gnametpa go 108
mMMm. Martepmnan agns dutnHros: megb (SF-Cu, DIN 1787) ([desokcuampoBaHHas
docopcoagepxkawan medp), cnnas megm — 6poHsa (G-CuSn5ZnPb, DIN 1705). He
NCKNIOYaTCA ApyrMe maTepuanbl C 3KBMBANEHTHbIMM CBOWCTBaMW, HO B [epmaHuu
AonycKaeTcsa K MCNOMb30BaHMIO TONbKO Meab U ee cnnaebl — 6poH3a u naTyHb. 3 natyHm



N3roTaBnMBalOTCA COeAMHUTENbHbIE AeTanu W YANUHUTENW ANS KPaHOB, COrfacHo
ctangapty DIN 3523 n DIN 17660 n3 CuZn39Pb2.

Ona obecnevyeHnss HeoOGXOAMMOro KanunaspHOro 3as3opa Mexay MOBEepXHOCTSAMMU
YyCTaHOBMEHbI Y3Kue rpaHuLbl JONycKka Ha OTKNOHEHWE OT 3aJaHHOro gvamerpa UTUHra.
MakcumanbHasi nocagoyHas rnybrMHa orpaHM4MBaeTCs CBOMCTBAMM MeCTa COEQUHEHUSA C
Tpybon. [lepexoaHble  UTUHMN  OOMKHbI  UMETb  KOHYCHYK  HapyXHyKl  Unu
UMNUHOPUYECKYID BHYTPEHHIOI pe3bby, cornacHo DIN 29999, a Takke wumeTb
HeobxoguMMble MecTa ANns AO0CTyna MOHTaXHOro WMHCTPyMeHTa. JOTUM >Xe CTaHO4apToM
yCTaHOBMEHa MWHMManbHasi TOMWWHA CTEHOK U TpeboBaHUA K KOHTPOM NPOU3BOACTBA
duTtnHros. M3rmbel Ha 90° AOMmMKHbI UMEeTb MUHMManbHbIM pagnyc R= 1,2 D, rae D —
BHELUHUW anameTp.

B cootBetctBun ¢ DIN 2856 mapkupoBka (OUTUHra BKMOYaeT: XapakTepuUCTUKy Tuna,
HOMep apTuKyna u pasMmepbl MeCT coeauHeHus. B cnyyae pe3bboBbIX MECT coeanHEHMUS
yKasblBaeTca pasmep pe3bbbl. B peoyumpoBaHHbIX UTUHrax cHadvana MapkupyeTcsi
OonblMiA, a 3aTeEM MEHbLUMN OUMETP MecTa coeauHeHus. B T- obpasHbix geTtansix Ha
NnepBoM MecCTe CTOAT 6onbluMe NPoOXoaHble pa3Mmepbl, HA BTOPOM — pa3Mepbl OTBOAOB.
lMepexogHble UTUHIMKN, WMeWKne OAWH BbIXOA4 NOA Cnawmky Apyrom nog pesvdy,
MapKkupylTcs Tak - guameTp, nNoToM pasmep pe3bbbl. Hanpumep, 15-1/2”. Ha
NOBEPXHOCTU (PUTMHIa YKa3blBaeTCH KNenMo Unn nms NnponssBoauTens, B 3aBMCUMOCTU OT
TOro, Ha CKOMbKO MO3BONSAET pasmep, Kak MUHUMYM AOSMKHO ObiTb Knenmo. TpeboBaHus K
MapKMpOBKe — pa3bopumBas U COXPaHSOLLAACA CO BPEMEHEM.

B DIN 2856, 4.10 yctaHoBneHbl TpeboBaHWA K Ka4yeCcTBY BHYTPEHHENW MOBEPXHOCTU —
OTCYTCTBME YINepoaHOM MMEeHKM M BbITSXKHbIX BelecTB. [lonyctumasi mMakcumaribHas
BENUYMHa coaepkaHus yrnepoaa coctasnset 1,0 mr/gm?.

OTgenbHoe onucaHve K TpeboBaHWI0 MeTOAOB KOHTpons Ans ¢utuHros onucaHo B DIN
2856, 4.10, nyHkT 3. 310, Kak 1 y Tpyb, Tect HNO3 — npoBepka OTCYTCTBUS YrrepoaHOn
NNeHKn. [laHHbIN TeCT ABMSETCA OCHOBHbIM KpUTEpPUEM KadecTBa AS1 U3rotaBnnBaeMblX
PUTMHIOB, NOCKONbKY UrpaeT BOMbLUY PoSib B NPeOoTBpaLLEHNMN KOPPO3UN.

OpraHunzauus KOHTpons kavecTBa marotoBneHust RAL Takke mmeeT cBou TpeboBaHus K
KayecTBy NpomM3BOAUMbIX (OUTMHIOB M NMpUCBaMBaeT MM CBOW 3HaK kayectBa. JTO Oonee
XecTkne TpeboBaHus, Yyem DIN 2856, 4.10, Hanpumep, Hanuune yrnepoga He 6onee 0,5
mr/am?. TlogyepkmBaeTcss HeoBXOOMMOCTb AOMOSHUTENMbHbLIX HE3aBUCUMbIX MNPOBEPOK
Npon3BOACTBA W KayecTBa W3roToBneHus. ®POuTuHram, COOTBETCTBYHOLLMM HOpMaM
TpeboBaHun RAL, npucBanBaeTcs 3Hak kadyectsa RAL.

Kpome npoyero DIN 2856, 4.11 onpegensieTr ycraHOBOYHble pa3mMepbl Z AONs caMblX
BaXXHbIX YacTen NOBEPXHOCTU (PUTUHTA.

1.3. TemnepaTtypbl 1 AaBNeHNA AN MEeCT COeANHEeHUN.

[onyctumoe 3HayeHWe AaBfeHust 3aBUCUMT OT TemnepaTypbl, HO B MEPBY oyepenb
3aBMCUT OT Tuna coeauHeHnsi. MakcumanbHasa Temnepatypa paboden cpeabl Ansi CaMux
aetanen — putuHros, Tpy6 n np. nsa meaun tuna SF-Cu cocrasnset 250°C.

Hwke npuBegeHa Tabnuua Ne5 ¢ pabouvmm napameTpamm MegHbIX TpyO M uXx
coeguHeHun (6e3 cutuHros) cornacHo DIN 1786, npyn TemnepaTtypax paboyen cpebl 00
100°C. lNpegen npoYHOCTM Ha pacTsikeHne ans Tpyd m3 megm cocrtaBnsetr Rm = 200
H/mm2,



Honyctumoe paboyee aasnexve,
OuameTp x Bec 1ro | BHyTpeHHWn | OnuHa TpyObl Gap
TOonwuHa mMeTpa, ob6beM X-Tn, | coaepxalien ons Tpy6 1 ans Ans MecT
CTeHK!, 1 n.5%-Tn, MecT coeaVHeHW
COeaNHEeHNN Tpy6 Ge3
MM Kr m/n M Tpy6 6e3 DUTUHIOB —
PUTHHIOB - TBEPAON
CcBapKomn nankomn
6 x1 0,140 0,013 79,58 229 200
8 x1 0,196 0,028 35,37 163 143
10 x 1 0,252 0,050 19,89 127 111
12 x 1 0,308 0,079 12,73 104 91
15 x 1 0,391 0,133 7,53 82 71
18 x 1 0,475 0,201 5,00 67 59
22 x1 0,587 0,314 3,18 54 48
28 x1,5 1,110 0,500 2,04 65 57
35 x1,5 1,410 0,804 1,24 51 45
42 x1,5 1,700 1,195 0,84 42 37
54 x2 2,910 1,963 0,51 44 38
64 x2 3,467 2,287 0,35 37 32
76,1x 2 4,144 4,083 0,25 31 27
88,9x 2 4,859 5,661 0,18 26 23
108 x 2,5 7,374 8,332 0,12 27 24
133 x 3 10,904 12,668 0,08 26 23
159 x 3 13,085 18,385 0,05 22 19
219 x 3 18,118 35,633 0,03 16 14
267 x 3 22,144 53,502 0,02 13 11
Tabn. 5.

Paboune napameTpbl Ana coeanHeHun Tpyb ¢ NOMOLLb OUTMHIOB ANSA NaWKW, COrfacHo

DIN 2856 — Tabnuua Ne6.

Paboyee paBneHue ana mecta

Cnoco6 Pabouas nawmku, bap
. Temnepar !
naiku Mpuniou " e’ | 0628 | 03554 | 564-108
’ MM MM MM

S-Pb50Sn50 30 40 25 16

Msirkmin S-Sn97Cu3 65 25 16 16
S-Sn97Ag3 110 16 10 10
L-Ag2P
(2Ag/91.8Cu/6.2P) 30 40 25 16
L-CuP6

.| (93.8Cu/6.2P)

Teepabin L-Ag40Cd 65 25 16 16
(40Ag/20Cd/19Cu/21Zn)
L-Ag45Sn 110 16 10 10
(45Ag/27Cu/3Sn/25Zn)

Tabn. 6




CoeguHeHNs1, Ha OCHOBE MSArKOro Mpunos, MOryT ANUTENbHO MEepPeHOCUTb TemnepaTypy
paboyen xngkoctn o 110°C. KpaTkoBpeMeHHble NpeBbILEHNA JaHHOW TeMnepaTypbl, He
OKasblBalOT OTpuLATeSIbHOro BO3AENCTBUS Ha NPOYHOCTb U rePMETUYHOCTb COEAUHEHUS.
Mpn 6onee BbiCOKNX paboumx Temnepartypax, 4yem 110°C pekomeHayeTcst OCyLLEeCTBNATb
COoeVHeHUs NocpeaCcTBOM TBEpPLOW Nanku UNn CBapKMu.

Tpy6bl, KOTOpblE B 3aBOACKUX YCNOBUAX apMUPYIOTCS m3onsumen Ha ocHose [BX unu
TennounsonaumMen — NnonmypeTaHoM, MoryT Bolaepxusatb Temnepatypbl o 100°C.

PacueTt paboyero gaBneHuss U TOMWMHbI CTEHOK NPOM3BOAMTCA corfacHo “lamaTtHomy
nucty AD (Cxema nocnepgosaTenbHocTu onepauunin): BO- PacyeT HanopHoro pesepsyapa
n B1- UunuHapbl n cdepuyeckme getanu nog OEWCTBUEM BHYTPEHHETO WN3OLITOYHOMO
AasneHns”. JJonyctnmoe paboyvee gaBneHne BblYMCNAETCA NO cnegytowlen gopmyne:

pe = 20-Rm-s / [(da— s)-S] (1)
rae  Ps - MakcumanbHO Aonyctumoe pabodee aasneHve, bap;
20 - nonpaBoyHas KoHcTaHTa, bap;
Rm - npouHocTb, H/MMZ;
S - TOMNWMHA CTEHKMN, MM;
da - BHewHut guameTp, MM;
S - KOahpuumMeHT npoyHocTn, H/mm2,

N3 popmynebl (1) paccunTbiBaeTCcs TOMWMHA CTEHKMK:

s = da pe/[20-(Rm/ S) + pe] (2)

Cnenys DIN 2856, mecta cnanku npoxoaat npoBepky. [Npu anameTtpax 4o 54 MM OHU
AOJTKHbI BblAEPXKMBATb BHyTpEeHHeE n3bbiTouHoe aaeneHne B 80 6ap, cBbiwe 54 mm — oo
40 6ap. Jonyctumoe paboyee faBneHne B MecTe COeOUHEHUs, B 3aBUCMMOCTM OT Tuna
nankn, paboden TemnepaTtypon 1 np. napaMmeTpoB yctaHoBrieHo Hopmamu DIN 2856, u B
nonHom obbeme oOxBaTbiBaeT OOLLENPUHATLIE YCMOBMSA JKCNyaTaumm ObITOBOM TEXHMKU
(cm. Tabn. Ne6). B cnyyae wncnonb3oBaHus 6Gonee BbLICOKMX pabounx OaBneHUn Unu
NPOMBbILLNIEHHOrO HasHaveHud, HopMmamu DIN 2856 pekomeHOyeTCcs pyKOBOACTBOBATHLCA
yKasaHnamu npounssoanTtenen oUTUHIOB U NPUNoEB.

2. MoHTax.

B naHHOM pasgene u3noXeHOo KpaTKoe onmncaHuve U pasbsiCHEHME TEXHWKM MOHTaxa. B
pobaBneHne Kk 3TOM  uMHGoOpMauuuM  Heobxoammo  cobnogatb  TpeboBaHuA
MHPOPMaLMOHHOIO mn3gaHus “CoeanHeHus MeaHbiXx TpyD”, B KOTOPOM AaHHAd TEeXHUKa
npeacTtaBneHa 6onee nogpo6bHo.

[Ons mMoHTaxa mefgHbix Tpyb B rasonpoBogax v TpybonpoBodax LNA CKUXKEHHOro rasa
cornacHo TRGI '86 n TRF 1988, a Takke B TpybonpoBogax ansa nutbeson Boasl DIN 1988
- DEeNCTBYIOT yCTaHOBMEHHbIe TpeboBaHus B Tpygosom nucte DVGW GW2 “CoeguHeHuns
MegHbIX TPyO B cucTeMax rasonpoBoAOB M BOAOMNPOBOAOB B NOMELLEHUAX U rpyHTE”. [ns
OpYrMx YCTaHOBOK, Harnpumep, B CUCTEMaxX OTOMSIEHMS, CXKaToOro BO34yXa, XWUAOKOro
Tonnuea u ap., TpebosaHns GW2 He ncnonb3yoTcs.

TpebosaHus Tpyaosoro nucta DVGW GW2 cuutatotca obLienpusHaHHbIMK NpaBunamm
TEXHOMOMMN MOHTaXa MegHbIX Tpy® M npuMeHMMbIMW KO BCeM o0bnactam [aHHOro
pyKOBOLCTBA.

Cnegywowmm gokymeHToM ¢ TpeboBaHmamu asnsetcs MamatHein nuct DVS 1903, 4.1 n
y.2.



2.1. Hepa3beMHble coefUHEeHUS.

HepasbemHble coeamMHeHMs NOonyyarnTcs cnegyowmmm cnocobammn: namkom TeepabiM U
MSATKUM NPUMNOEM, CBApPKOW, MPeccoBaHNEM U Pe3bOOBbIMN HE NOLAAIOLNXCA JEMOHTAaXY.
B wmegHbix TpybonpoBogax udauwe BCTpedaeTcsd, HEeCMOTPS Ha WHTEHCUBHbIA pPOCT
NPUMEHEHNS NPECC TEXHOMOMMN, COEANHEHUS MOMYyYEHHbIE NANKON TBEPAbIM UM MSATKAM
npunoem, JOoKa3aBLUMX CBOK HALEXHOCTb AeCATUNeTnaMu akcnnyatauun. lNpouecc namku
He TPyaoeMOK, He TpebyeT BonbLUMX 3aTpaT M ocyllecTBnseTca 6e3 kakux nmbo npobnem.
Ho ana atoro Heob6xoammo cobnoaaTte BCe npaBuna v NpeanvcaHns, ykasaHHble HUXKeE.
CoeanHeHns, Nnpon3BoaMMbIE MSTKOW U TBEPAOW NANKOW ABMSAOTCS KanuNapHbIMA, T.K.
onuparTcsa Ha 3(PeKT KanMNNAPHOCTN.

OTO 03Ha4aeT, YTo 3a30p Mexay Tpyoon u PUTUHIOM AOSMKEH ObiTb MMEHHO TakMM Y3KUM
N paBHOMEpPHbIM, 4TOObI MpPOMCXOOUIIO TOYHOE «3acachbiBaHMe» Heobxooumoro
KonnyecTBa pacniaBfeHHOro npunos, T.e. NposBAAncsa KanunnapHbin adodekT. Ons atoro
Heobxoanmo ucnonb3oBaTb Tpybbl cooTBeTcTBYOWME HopMam DIN 1786 n DIN 59 753 u
douTunHrKn, cornacHo DIN 2856.

3a3op Mexay BHYTPEHHUM WU BHELWHWM OWaMeTpoM MecTa Craviku OOfKeH COCTaBnsiTb
MuHUMYyM 0,02 mm 1 makcumym 0,30 mm. MNpu gnametpax 6onee 54 mm — 0,03...0,40 mm.
KBanudpuumpoBaHHaa noarotoBka W MpaBuflbHas MnocrnegoBaTeribHOCTb  MOHTaxa
CYLLECTBEHHO BNNSAET Ha HAAEXHOCTb OYHKLMOHUPOBAHUSA CUCTEMBI.

2.1.1. NMopgrotoBKka MECT COEAMHEHMA ANA KanuinnapHOM Nauku MANKUM wUnu
TBepAbIM NpUnoem.

[MoaroTtoBka HaYMHaETCA C MOMEHTa OTpe3aHus TpyObl HEOBXOANMON ANVHbI.

- Tpyba pomkHa ObITb OTpe3aHa CTPOro noA NPSIMbIM YoM M0 OTHOLUEHUIO K ee OCW.

- Heobxogumo ypanuTb 3ayceHubl, obpasylolmnecad B MecTe oTpe3aHus. 3ayceHubl
MOryT CnocobCTBOBATb CYXEHUIO MPOXOOHOMO0 CeYeHUs U BbI3blBaTb HapyLleHue
CTPYKTYpbl NoTOKa paboyen XKuOKkocTW, co3gaBaTb MOHWXKEHWE  OaBNeHna U
NpoBoLMpPOBaTh BO3HUKHOBEHNE KOPPO3UU.

- KoHupbl msrkux Tpy6 n gedopmmpoBaHHbie KOHLbI HeO6XoaMMO OTKanubpoBaTtb A4S
obecrneyeHns HeobxoaUMOro paBHOMEPHOTrO KanunispHoro 3asopa.

- CnavBaemble NOBEPXHOCTU TpyObl M UTUHrA AOMKHbI ObiTb 3a4uvLieHbl A0
MeTannuMyeckoro o6necka (yganeHue OKCMOHOW MNeHku). [ns 3Toro npuUMEHSTCA He
cogepxalume MeTannoB BOWMOYHblE ryOku y Tpy® u MArkve cranbHble epLunkun, Ang
BHYTPEHHEro AnameTpa, y PUTUHIOB (KaXXgoMy OuaMeTpy COOTBETCTBYET COSl LUEeTKa), Unu
Ha)kgayHble Bymarn — 3epHUCTOCTbIO He Bonee 240. M3-3a OTCYyTCTBUSA METansmoB B CBOEM
cocTaBe npefnovTUTENbHEE UCNONb30BaTb BOMMOYHbIE MyOKMN.

Mpn MOHTaxe coeguvHeHWn Tpyd apMUPOBaHHbLIX B 3aBOLCKUX YCMOBUAX U30NAUMeENn
Heob6xoaumo cobntogaTtb BCe pekoMeHgaumm npomssoauTens. locne onpeccoBkn, MecTa
COedMHEHUs TaK Xe OO0SMKHbI ObITb N30NMpOoBaHbIl. [1Ns 3TOro NPpomM3BoAATCA cneumarnbHble
3NIEMEHTbI U30NALNKN, MOBTOPSAIOLLME KOHTYP MOBEPXHOCTM MECTA COEAUHEHUS, HAaNPUMEP:
yronku, T- obpasHble 1 ap. MNpu ncnons3osaHum Tpy6 ¢ nsonauuen ot obpasoBaHus Braru
- KOHOeHcata (cM. pasgen 4.1.2.) Ha noBepxHOCTM Tpyb, AN MECT COeAuHEeHUs
HeobXoANMO NPUMEHSATL cneumarnbHble AIEMEHTbI U30NALMM TaKoro XXe HasHavYeHus.

2.1.2. Msarkas - HU3KoTtemnepatypHasa nanka, npmnou n cpnocol.
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«Msrkas» nanka cuMTaeTcsl HU3KoTemMnepaTypHON nankon, npu paboyen Temnepatype Ao
450°C. CoeguHeHNa Ha OCHOBE MSAMKMX MPUNOEB [OMNycKaeTcs MCnosnb3oBaTb B
TpybonpoBogax C ropsyen u XOnNOAHOW BOAOW, a TaKkKe B CUCTEMax OTOMSEHUs, C
paboyen Temnepatypon go 110°C. B rasonpoBogax, TpybonpoBOOOB AN CXMKEHHOMO
rasa W >XuWOKoro TONMMBa He paspelaeTcss WUCNosib3oBaTb HU3KOTEMMEpaTypHYIo,
«MArkyto» nanky. CoeguMHEHUss HA OCHOBE MSTKMX MPUNOEB HEOBXOAMMO OCYLLECTBIIATb
npy nomoLm cntoca.
3agadva niroca 3akrnyaeTcs B CMavvMBaHUM U NpedoXpaHeHUN MosIBNEHNA OKCUAOB Ha
NOBEPXHOCTN MEeCT coeauHeHun npu Harpese. Bcneacteue aTtoro ponioc cpencrea Becerga
arpeccuBHbI K MeTannam.
®nocbl AOMKHbI NPUrOTaBNMBaTLCA TakMM obpas3om, 4Tobbl HaYMHaNU pearmpoBaTb Ha
TemnepaTtypy, KOTOpas He3HauuTenbHO Huxe paboyen TemnepaTypbl Mavku, T.e.
TemnepaTtypa npu KOTOpon ofoC HAYNMHAET CBOE AENCTBUE HEMHOIO HUXE, YeM pabodas
TemnepaTypa nnasreHns Npunosi.
BaxxHO o6ecneunTb Npn MOHTaXke paBHOMEPHOE MOKPbITUE TOHKMM crioeM brtoc cpeacTea
TONbKO MecTa coeauHeHun Tpyd wnu uTUMHroB, 4TOoObl ObecneunTb HenonagaHve
M3NULIKOB BHYTPb TpybonpoBoga, XOTA 4YacTMYHOEe nonagaHue cntoca B Tpybonposoa
Aaxke Npu BbICOKO KBannuUMpoBaHHbIX paboTax Hen3bexHo.
Moatomy, cormacHo DVGW — Tpygoson nuct GW 7 Heobxogumo nocne npoBeAeHus
nasnbHbIX PaboT NPoBEeCTU NPOMbIBKY TpybonpoBoda ANA OKOHYATENbHOro yaaneHus u3
Hero dntoca. 310 BO3MOXHO Grarogaps Tomy, YTO OtOChbl NOASAKTCS PaCTBOPEHMUIO B
BOAE W BbiMbIBaHUIO. CHapy»Xu ocTaTKn (pniroca yaansTca BAaXKHOW TPSNKON.
[ns HM3KkoTeMnepaTypHOM Nanky JONyCcKalTCcs crneayrowme Buabl NpUnoes:

F-SW 21

F-SW 22 - cornacHo DIN 8511 4.2 u DVGW — Tpygosown niuct GW 7;

F-SW 25
oe GykBbl UMELOT criegytoulee 3HadveHue: F - dntoc, S - tsxkenbin metann, W - mMarkuin
npunon. LUndpbl ykasbiBalOT Ha CTeneHb TpaBneHud, KOTopas YMEHbLUaeTcsd C
yBenuyeHnem undpsl, Hanpumep, F-SW 25 aBnaeTtcsa HauMeHee arpecCuBHbIM U3 Tpex
BblLLUe NpeaAcTaBnNeHHbIX TUMOB.
YnakoBka dntoc cpeactea (6aHoyka wnu  TIOOWK) OOMKHA WMETb  MapKUPOBKY:
obo3HaueHne npounssoanTens unu noctaswmka, DIN 8511, xapakrepuctuka tTuna cntoca,
3Hak DVGW c pernctpaumOHHbIM HOMEPOM W YyKa3aHuMe O MNPUMEHEHUN B MNUTHLEBOM
BogoCHabxeHUn. PekomeHayeTcsa MpUMEHSTb Qocbl € OOMNOSIHUTESbHBIM - 3HAKOM
kayectBa RAL (OpraHnsaumsi KOHTPONA 3a Ka4eCTBOM NPou3BOACTBa Tpyb 13 mean).
B ka4ecTtBe npunoes, pykosoacTteysice DVGW — Tpygosoun nuct GW 7, onst MArkon nanku
pekomeHayrTca cnegyowme Buabl (0CO6EHHO € TOYKM 3peHuns rurnensl no DIN 1707): S-
Sn97Cu3 (temnepatypa nnaeneHus 230...250°C) u S-Sn97Ag3 (Temnepatypa
nnasnenus 221...240°C). na TpybonpoBogoB NUTLEBOrO BOAOCHAOXEHMS pa3peluaeTcs
MCNONb30BaTb TONbKO 3TV BMAbI NpMNoeB. PekomeHnayeTcs ansa gpyrnx CUCTeM, Hanpumep
OTONMNEHNHA, WUCNOMb30BaTb 3TW Xe Mpunou, BO u3bexaHne nyTaHUubl U YNPOLLEHUS
npouecca MOHTaxa.

Mpunown [wvana3oH TemnepaTtypbl PabGouyas Temnepartypa
nnasneHus, °C nnaeneHuns, °C
S-Sn97Ag3 221...240 230
S-Sn97Cu3 230...250 240
Tabn. 8.

MNMocne HarpeBa MecTa coeauHeHusi OO0 pabodelt TemnepaTtypbl HeobxoauMmo noaaTb
NPUNON W, He Mpunarasi 3HauyMTerbHbIX YCUMWI, 3anofiHUTb UM 3a30p Mexay Tpybown u
(PUTUHIOM C NOMOLLbLIO €ro MnaBku, MPU 3TOM NNaMsi He AOSPKHO nonagaTtb Ha cam



11

npunon. [pyn 3Ha4YUTENbHOM MeperpeBe MecTa nanku BO3MOXHO BbiropaHue drioca n
noteps ero Heob6xo4MMbIX CBOUCTB.

Mpn mncnonb3oBaHUM pasnU4YHbIX NPUNOEB M (OROC CPEACTB HyXXHO obecneuymBaTb KX
COBMECTUMOCTb, T.€. HEKOTOpble BUAbI (PIIIOCOB YXXe BKITYalT B cebs NopoLLKoobpasHyto
AobaBKy OCHOBHOrO cocTaBa NPUNOA M COOTBETCTBEHHO MNpu nNavke AobaBka AOMMKHa
coBnagatb ¢ npunoem. CogepxaHue nopowkoobpasHon gobaBkm  pnoc cpeacrtsa
AomkHo coctaenatb 60% oT obuero Beca.

YnakoBka npunos [OMKHa WMETb aHarorMyHyio MapKMpoBKY C (orioC CpeacTBOM U
NHOpPMaLMIO O BO3MOXHOCTU UCNOSb30BaHMSA B CUCTEMAX NUTbEBOrO BOAOCHAGXKEHUS.
KayecTBEHHO BbLINOMHEHHOE COEAMHEHME T[EepMETUYHO U BblAEpPXMBaET BbICOKUE
AasneHus. MNMpy ucnbiTaHnsax Ha paspbiB M30bITOYHBIM AaBEHUEM MECTO COeANHEHUS —
Nnavkn ocTaeTcs repMeTuyHbIM, a Tpyba paspbiBaeTcs. Hanpumep, onsg coeavHeHusa ¢
napameTpamn 22 x 1 (Tpyba - xxecTkas) Takoe aasrneHune 6yaet coctaenaTb 280 6ap (DKI
A 1063).

B oTnuumne ot xecTkon navku, COeAUHEHUS Ha OCHOBE MAMKOW Bcerga OCYLLEeCTBNSAKTCA C
MOMOLLBID (PUTUMHIOB. MICKNIOYEHNEM SBNSeTCs coeanHeHne OBYyX Tpyd OAMHAKOBOroO
anameTpa B CUMCTEMax OTOMSIEHMS U NUTbLEBOrO BOAOCHAOXEHMSt B TOM Criyyae ecnwu
NMOBEPXHOCTb OAHOM U3 Tpy6 noaroToBrneHa B 3aBOACKUX YCMOBUAX, T.€. MPOU3BOAMUTESb
rapaHtupyet  obpasoBaHue HeobxoauMOro 3asopa Ans KanunnsapHou namkum (pasgen
2.1.2 DIN 2856) n npaBunbHyto rnybuHy atoro 3asopa (cMm. Tabn. 7).

BHewHnn gnameTp Tpybbl, | MuHMManbHas rnybrHa KanunnisipHoro

MM 3a3opa Anga MAarkom namkm, Mm
6 7

8 8

10 9

12 10

15 12

18 14

22 17

28 20

35 25

42 29

54 34

64 35

76,1 36

88,9 40

108 50

Tabnuua 7. MuHumanbHas rmybuHa ansg namku MArkum nNpunoemM.
2.1.3. TBepaas - BbiCOKOTEMNepaTypHaa namka, npunou n nocobl.

TBepaasi navka siIBASIETCA BbICOKOTEMMEpPATypHOM Mankown, npu paboyen TemnepaType
Bblwe 450°C.

[na TpybonpoBoAoOB MUTLEBOINO BOAOCHAOXEHUS HEOBXOOUMMO Y4MUTbIBaTb yKa3aHus Mo
NPUMEHEHNIO, N3NOXEHHbIE B pasaene 3.1. HacTosiwero nocobus.

Mpn coeovHeHWAx TBepOoOM NanKoW OBYX MeAHbIX 3f1eMEHTOB - Megu C Megblo - C
MOMOLLbIO MPUMOEB N3rOTOBMEHHbLIX HA OCHOBE Meau C cogepxaHnem dgocgopa L-CuP6
no DIN 8513, 4.1 unn megu ¢ poccopom nntoc HebosnbLIOe KonmyecTBo cepebpa L-Ag2P
DIN 8513, 4.2 otnagaet HeobGXxooMMOCTbL B OOC CpeacTBax, T.K. BXOASALIMA B COCTaB
npunoes hocdop urpaet ponb nroca.
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Ecnun cnamBatoTca mexay coborn anemMeHTbl U3 pasHbIX CNaBoB Mean — Medb ¢ 6poH30M
Mnn Meadb C naTyHblO — Bcerga Heobxoaumo wucnonb3oBaTb (fOC, HECMOTPS Ha
npucytcTBue B npunosix doccopa. [Mpn umcnonb3oBaHun npunoes ¢ OonbLINM
cogepxaHnem cepebpa, KoTopble, Kak npaBuiio, He coaepxar B CBOEM COCTaBe
docdopa, Takke HeobxooMmo Bcerga mcnonb3oBaHue cntoc cpeacrtea, cornacHo DIN
8513, u.3.

MockonbKky paboyas TemnepaTtypa nnaeBneHus TBepaoro npunos 6onblie, Yem B crnyyae
MSrKOM Nanku, TO N COOTBETCTBEHHO (PSitoC CPeacTBO OT/IMYAeTCAa CBOUMM COCTaBOM OT
dntoca gns MArkon nanku. M HaumHaeT gencteoBaTtb Npu 6onee BbICOKMX TemnepaTypax.
[Ons tBepgon namkm ucnonb3yetca gnoc tmna F-SH 1 no DIN 8411, 4.1 n DVGW -
Tpyposown nuct GW 7. 'ge F - cpntoc, S - Tsxensin metann, H - TBepabiv NpUnown.
YnakoBka ¢noc cpeacTsa A0SMKHA UMETb MapKMPOBKY: NPOU3BOAMTENSA UM NOCTaBLUMKA,
crangapt DIN 8511, tun F-SH 1, 3Hak DVGW, pernctpaumoHHbIn HOMEpP U yKka3aHue O
BO3MOXHOCTWU  MPUMEHEHUST ONA  rasonpoBOAOB  M/MnNu  BOOONPOBOLOB.  Takxke
pekomMeHayeTcs UCnosib3oBaTb (PNOC CpeacTBO CO 3HAaKOM KavecTBa RAL.

dntoc cpenctBoO Ans TBEPAOW MNamKm crnocobHO BNMTbIBATb BRary, NO3TOMY OCTaTKu
dnitoca nocne 3aBepLUeHMs Maviku NPU KOHTaKTe C BOL4OM NpuobpeTaroT 3eneHbln LBET,
4YTO COBEPLUEHHO HE BNUSET Ha COCTOsIHME U KadecTBO Tpybonposoaa. [na msbexaHus
obpa3oBaHMsi Takoro Haneta HeobxoouMo yaanuTb oOcTaTkm dnoca, Hanpumep C
NMOMOLLIbIO NPOBOSIOYHOM NATYHHOM LLIETKOMN.

[Mpunon c BbICOKMM copepxaHuem cepebpa MoxeT ObiTb AOMNONHUTENBHO 06BOMOYEH
¢orItOCOM N COOTBETCTBEHHO HET HEODXOAMMOCTM B HAaHECEHUN (hritoca HENOCPEACTBEHHO
Ha noBepxHoCTn Tpybbl N utnHra. Pekomengyetcs, npy namkm 60nblUMX OMaMeTpoB,
AOMNOSTHUTENBHO UCMONb30oBaTh OfOC CPeacTBa, HAHOCA MX TOHKMM CIIOEM Ha MecTa
cnamBaHus.

Copepxawmeca TpeboBaHna Kk TBepabiM npunoam, cornacHo DIN 8511, 4. 1-3,
npeacTaBneHbl B Tabnumue 8.

Teepable C TemnepaTypbl Pabouas MprMeHUMBIN
ocTaB o 0
npunowu nnaenexnus, °C Temneparypa, °C dntoc
F-SH1 (kpome
o/ _ [5)
L-CuP6 5.9% - 6.5% P 710 - 880 730 coeanHeHuit
octarnbHoe Cu p »
Medb - Mmeab”)
1.5% — 2.5% Ag F-SH1 (kpome
L-Ag2P 5.9% —-6.5% P 650 — 810 710 coeivHeHWN
ocTtanbHoe Cu “‘“medb - megb”)
43% - 45% Ag
L-Ag44 29% - 31% Cu 675-735 730 F-SH1

ocTanbHoe Zn

33% - 35% Ag
L-Ag34Sn 35% - 37% Cu 630 — 730 710 F-SH1
2.5% - 3.5% Sn

44% - 46% Ag
L-Ag45Sn 26% - 28% Cu 640 - 680 670 F-SH1
2.5% - 5% Cu

Tabnuua 8. Teepable Npunou.
2.1.4. CoeanHeHUs U3roToBJIeHHbIE B 3aBOACKMUX YCIOBUSIX.

B tpybonpoBogax cuctem BOAOCHAOXEHUS U OTOMNEHMS MOryT ObiTb MCMNONb30BaHbI
COeQVHEHMs OQHOro guMameTpa unuM Of4HOCTyneHYyaTble nepexodbl Ha Apyron anameTtp,
0e3 ucnonb3oBaHMs MUTUHIOB AnNs kanunnapHon naviku, no DIN 2856, Ha ocHoBe
TBEPAOW UNMN MSATKOM Marku, eCnNu BHYTPEHHUI KOHeL TpyObl NOLrOTOBMEH B 3aBOACKUX
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ycrnoBusax. [na MArkoM nawmkuv 3a30p MexXxay OBYMS COeOVHSEMbIMU MOBEPXHOCTAMM
OOIPKEH COOTBETCTBOBATb YCMNOBUSIM OMMWCaHHbIMW B pasgene 2.1., a rmybuHa 6biTb He
meHee 5 mm (GW 2). lNpakTnka nokasbiBaeT, YTO onTumanbHasa rnybuHa coctaenset
7...10 mm.

3anpellaeTcsa ocywecTBNATbL COeANMHEHUs NauKon BCTbIK. PasHoobpasHble 0TBOAbI B
Tpybe, nsrotasnmBaemble cornacHo DIN 2856, 6e3 ncnonb3oBaHust OUTUHIOB, AOJDKHbI
OblTb NPUrOOHBIMX ANS OCYLLECTBIIEHUS COEOUHEHW MOCPEACTBOM TBEPAOW NaMKW.
[aHHble oTBOAblI, B Tpybe, BO3MOXHO, BbINOSIHUTL B TOM Cryvae, ecrnv ux AnameTp
MeHbLUEe YeMm gmameTp camon Tpyobl. Tpebyemas rnybuHa otBoga obecneynBaeTcs nytem
paclmpeHuss Mecta OTBETBMEHUS Ha BENWYMHY PaBHYIO TPEM CTEeHKaMm OTBETBNSEMON
TPYObI.

B rasonposogax m TpybonpoBodax ANA XWOKOro TOMMAMBa paspellarTcs coeAuMHEHUS
TONbKO Ha OCHOBE TBEPAOM Mamku.

Py4Hoe mnsrotoeneHne oTBOAOB C NMOMOLLBIO CreunansbHOro MHCTPYMEHTa HauYnHaeTCs Cco
CBEprieHMs1 OTBEPCTUA B CTEHKe Tpybbl. 3aTemM M3 nNony4yeHHOro oTBepcTUs oTrmbaetcs
KpOMKa, OSIMHHON He MeHee Tpex KpaTHOW TOSLWWUHbI CTEHKM OTBeTBNdemon Tpybbl. B
npouecce oTrnba kak npasuna TpebyeTcst HeOOMbLIOW OTXWI.

Mpu nsrotoBneHnn mydT U oTOOPTOBOK NOCPEACTBOM CrneumanbHOro MHCTpYMeHTa Ans
TpybonpoBoaos NUTLEBOIO BOAOCHabXeHus 3anpellaetcs ncnonb3oBaHne
TexHonornyecknx gobasBok, ynydwarowmx obpaboTtky TpybHoro martepmana. Kak Obino
oTMeyeHo B pasgene 1.1.3., MacnsaHble OTNOXEHUS Ha BHYTPEHHEN NOBEPXHOCTU TPYObl
crnocobHbl Nof Bo3encTBMEM TeMnepaTypbl Npeobpa3oBbiBaTbCA B MAEHKY, COaepKaLlyo
yrnepod. Takue nneHkn MoryT noAa BO3AEWCTBMEM  XOSNOAHOM BOAbl  Bbi3blBaTb
BO3HMKHOBEHME KOPPO3UN.

Ecnn HEeBO3MOXHOCTU 00OMTUCH ©€e3 MCMoNb3oBaHUA TEXHOMNOrMYecknx AobaBok, Ans
TpybonpoBOAOB NUTLEBOrO BO4OCHAOXEHNSA, HEOBX0AMMO OTKa3aTbCsa OT 6e3(UTUHIOBOIO
COeANHEHWS.

2.1.5. CBapka.
Capka gonyckaeTcsi Npu TONWKUHE CTEHOK Tpyb He meHee 1,5 mm.

MoHTax cBapkou pasnuyHbiX TPyOBONpoOBOAOB M ra3onpoBOAOB AOSMKEH NPOU3BOAUTLCA
KBannuuumMpoBaHHbIMWU MOHTaXHUKamMu (KOHTporb ceapku DIN 8561).

Twvin coeguHeHns

C mydtamm
py4HOro
N3roToBNEeHUs!

Cnocob naviku C dutnHramm,
no DIN 2856

T-obpasHble n

Cpepa MNpaBuna
PeA P KoCble OTBOAbI

Msarkas | Teepa. | Markas | Teepg. | Msarkaa | Teepa. | Msarkas | Teepga.
MuteeBass | DIN 1988,
Bona* DVGW GW 2 X X X X X X X
OTonneHu X, mo
e 110°C X X X X X --- X
TRGI' 86,
fas DVGW GW 2 X X X
CXKUXEHH TRF 1988, X, oo
CIEHT lpvewew2, | | X | o | A |
TRR 100 ’
Kupakoe TRbF, - X X _ _
TOMSINBO DIN 4755 4.2

Tabnuua 9. [MpaBuna Ana  pasHbiX Ccrnoco6oB MoHTaxa. *MpuM  MOHTaXe CUCTEM NUTLEBOro
BOAOCHabXxeHUA Heobxoanmo cobnogatb TPe6oBaHUA yKa3aHHble B pasgene 3.1.

Ons coegmHeHnn Tpy6 anametpom 6onee 108 MM HeT HeoBXxooMMOCTU B PUTUHraX, T.K.
OHU MOHTUPYHOTCS NPENMYLLECTBEHHO cBapkon. COOTBETCTBEHHO HET HeobXxooMMOCTUN B
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TpeboBaHNAX K Jonyckam HapyXHoro anametpa Tpy6 (guametpom 6onee 108 mm) ons
obpasoBaHWs KanuNIApHOro 3asopa.
Mpun cBapke opMy CTblika HEOBXOAMMO BbINOSHATL B BUAe 6eckoHeyHoro coeauHennsa (I
— wos no DIN 8552, 4.3). Mpn MOHTaxe cBapKOW pas3BeTBMEHHbIX TpybonpoBoaoB AN
MEeCT OTBOAOB NpeayCMOTpeHbl cneynanbHble UTUHIM — KoreHa ns meau no DIN 2607.
PekomeHgyetcs npu noabope Takmx (PUTUHIOB yAENUTb BHUMaHUE COOTBETCTBUIO WX
ctaHgapty pasmepoB DIN 2607 craHgapTty pa3mepos gns 1py6 DIN 1786. Takune putuHrn
BXOOAT B CMNUCOK AOMYLUEHHbIX K UCMOMb30BaHUIO M, COMNAacHO PeLUeHuo crneumanbHOn
komuccum DVGW «Tpy6bl M nx coeanHeHns ».
[na coegmMHeHuns Tpyd MCNONb3YOTCA TakMe BUObl CBAPKM Kak:

- WIG (BonbpamoBo-Mexrasoas);

- MIG (meTanno-mexrasoBas);

- ABTOreHHas (aueTurnieH KMCnopoaHas).
Heobxoanmblie cBapoyvHble MaTepuansl BbibnpatoTcs ¢ noMmoLlbio Tabnmubl Ne10.

CBapou4HbIn Npunomn CoctaB [nana3oH nnaeneHuns Tun cBapku
0 rasosas,
S-CuAg ?3/" g“’ 1070 — 1080 °C BonbhpamMorasosas,
o A9 MeTannorasonas
) rasosas,
S-CuSn g?/’ grl: 1050 — 1075 °C BoNibdppamorasoBas,
° MeTannorasosas

Tabnuua 10. Ceapo4Hble maTepuansl, cornacHo DIN 1733, ana megu.
2.1.5. Pe3bboBble coegnHeHus.

Kak npaBuno, pe3bboBble coeanHeHWss B MedHbiXx TpybonpoBodax BCTpevarTCs
AOCTaTOMHO peako. B OCHOBHOM Takow BWA COEOUHEHWS UCMONb3yeTcsl Y NepexoaHbiX
PUTUHIOB - Nepexoa OT pe3bbbl Ha nanky, HanpMMmep NpyM HeobBXoANMOCTM NOLKITHYEHNS
apmatypbl. Takon cnocob coeguHeHna wurpaeT npuaaTodHyl ponb, U nogpobHo
paccmaTtpuBaTbCcs He byaer.

2.1.6. KomnpeccuoHHble coegnHEHUS.
PasbemHble coeouvHEeHUsi NPUMEHSOTCA ONS NOAKMYeHUs NpubopoB, a Takke And

noacoeguHeHus K megHbiM Tpybam Tpy6 m3 gpyroro martepvana. Tun cOeavHeHus U
obnacTb NPUMEHEHNS yKkasaHbl B Tabnuue 11.

MnuTtbeBas CXWMKeHHbIN ras Kunpgkoe
Twvin coeguHeHus a3 OTonnexHuve
Boda (TRF-o6nacTtb) (6) TONNMBO
Tonbko ans
Pes3bboBoe A
NoaKIoYeHus
KOHUYecKoe/KoHnYec apMaTYpbi 1
Koe bes y bes Tonbko
. npubopos, Npu
KOHMYeckoe/Llwapoob | orpaHunyeH bes orpaHnyeHui LA orpaHuYeH no DIN
pasHoe un un 25
NrockoreoMmeTpuyec pPerncTpaunorHoro
. P snaka DIN/DVGW
mnn DVGW
Tonbko ans
Pe3bboBoe — Tonbko npwm A
NoaKIoYeHus
KOMMPECCUOHHOE C bes HanM4nmn bes Tonbko
apmaTypsbl 1
0BXXUMHbIM OrpaHUYeH | permcTpauuoHHOro MOUBODOB. Mo orpaHuYeH no DIN
MeTannMyeckum nn 3Haka DIN/DVGW P Hanpmqvim P nn 25
Konbuom (1) unn DVGW
perncTpaumoHHOro
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3Haka DIN/DVGW
mnn DVGW
PesbboBoe, Ha He
OCHOBe BoamoxH
paspelleHo | He paspelueHo (4) BoamoxHo (5) BoamoxHo
pe3b6oHape3Horo @) o(7)
Konbua (1)
Tonbko ans
NoaKIoYeHus
Tonbko npwu apmaTypbl 1
PesbboBoe bes Hannyum pmarty bes Tonbko
npubopos, Npu
MSATKOYMNOTHSOWEE | OrpaHMYeH | PerMcTpaumMoHHOro LA OorpaHuyeH no DIN
(2) un 3Haka DIN/DVGW DEIUCTPALIMOHHOTO un 25
unu DVGW anaka DIN/DVGW
mnn DVGW
Tonbko ans
Tonbko npwu noaKntoYeHus
bes Hanu4um apmartypbl 1 Bes He
Cuennenue Tpy6 (3) | orpaHnyeH | perncrTpalmoHHOro npubopos, npu orpaHun4yeH | paspele
nn 3Haka DIN/DVGW Hanuunun nn HO
unu DVGW perncTpaunmoHHOro
3Haka DVGW
bes bes bes
dnaHueBble .
orpaHuYeH bes orpaHnyeHuni He paspelueHo OrpaHu4eH | orpaHude
coeanHeHus Wi it i

Tabnuua 11. PazbeMHble cOeaAMHEHUS — TUMbl 1 06NacTb NPUMEHEHUS.
(1) Anga markux Tpyd TONBKO C ONOPHbLIMU BTYIKaMu;
(2) HeobGxooMMO OCTaBnATb AOCTYN K MECTY COeaANHEHUS (HE 3amMOHanM4MBaTh);
(3) Tonbko Anst TPy6 B NpsAMbIX OTpesKax;
(4) MoHTax, Hampumep noakmYeHVe Npubopos, paspelleH TOMbKO MPW HanNMyYMM PerncTpauMoHHOro
3Haka DVGW,;
(5) BO3MOXHO NpYMEHEeHWe TONbKO Npu Hanuyum paspeweHns DVGW ans cxmkeHHoro rasa;
(6) npw npumeHeHun no TRR 100 Heobxoammo cobniogaTte ocobble npegnucaHuns;
(7) paspelueHo Tonbko no DN 25, a B cuctemax otonneHns Toneko no DN 32;

[ns HagexHOCTU [aHHbIX CcrnocoboB coeauHEeHM HeobxoaumMo oBecneyunTb YEeTKYH
dukcauuio TpybonpoBoaa, ctTapaTbCa MUHUMU3MPOBATL AENCTBME BHELLUHUX CUIT B OCEBOM
HanpaBneHUn Ha MecTa coeauHeHnsa TpybonpoBoaoB.

Ona markux Tpy6 COeauHSAOLWMXCA MPUM NOMOLLUM KOMMNPECCUOHHBLIX TUMOB COEOUHEHWN,
nocpeacTtBoM OGXMMHOIO KonbLa, HeobXoOUMMO WCMNONb30oBaTb OMOPHYK BTYMKY AONS
YKpenmneHus CTeHoK TpyObl B MecTe coeanHeHus. [na KeCcTKUX 1 Nony>XecTkux Tpyb Takoe
TpeboBaHne HegeNCTBUTENBHO.

PaspelueHbl cneayowme pnaHueBble COeANHEHMS:

- Pe3bboBoe hnaHueBoe, Ha OCHOBE donaHua Ana Nankm N3 MeaHoro Cnnaea;

- Pe3bboBoe daHueBOe, Ha OCHOBe OTOrHyTOoro cpnaHua vM3 meanm u cBobOOHOro
donaHua na ctanu no DIN 2641 vnn DIN 2642;

- ®naHueBoe ¢ HanasHHbLIM KOMbLIOM M3 CnnaBoB Mean u ceBobogHoro naHua ns cranu
no DIN 2641 vnn DIN 2642.

N3roToBneHue BPY4HYIO, NoCcpeacTBOM OT60pTOBKI/I, (*)J'IaHLl,eBOI7I KPOMKM HE O0MNYyCKaeTCA.
CoeanHeHne wumewwme Msrkme YNINOTHEHNA [OOJTKHbI ObITb OOCTYMHbIMK, B Cllydae
CKprTOIZ YCTAaHOBKU HY>XHO MNMpeayCcMoTpeTb CMOTPOBbLIE OTBEPCTUA.

2.1.7. CrubaHnwue.
Msrkwe mMegHble Tpybbl (KO3ddPUUMEHT MPOYHOCTU F22) BO3MOXHO crnbatb BPY4YHYIO.

Paguyc cruba pormkeH COOTBETCTBOBATb LIECTU — BOCbMUKpPATHOMY AnameTpy TpyoObl,
4TO6bI He ObINO 06pa3oBaHNA Cy>XeHU U U3riomMoB B obractn crmbanms. N3rmbel ¢ 6onee
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MeHblWNMKU paguycamn (r = 3...6 d) BO3MOXHO OCYLLECTBIATb NPU MOMOLLWN MNPOCTbIX
npnbopoB — TpybornboB mnu Tak HasbiBaeMbIX LaHr. Takune ke TpeboBaHua n Kk Tpybam,
NPOM3BOAMMbBIM B 3aBOACKMX YCMNOBMSX C usonsuuen. bonee nogpobHasa mHdopmaums
npeacrtasneHa B Tabnvue Ne12.,

Tpy6bl 13 meaun XKecTKoCTb OnameTp Cnocob rmoku Paguyc crnba
HeunsonupoBaHHble, | Markune (F22) | < =22 mm | XonogHas
no DIN 1786 - BPYYHYIO rmn=6...8 d
- VHCTPYMEHTOM rmn=3...6 d
KecTkne <=15wmm | XonogHass n ¢ HarpeBoM — | rmn=3,5d
(F37) < =18 MM | MHCTPYMEHTOM rmin=4 d
XKecTtkne > 22 MM XonogHaa M ¢ HarpeBoM — | rmn=4...5d
(F37) NHCTPYMEHTOM
N3onunpoBaHHble B | Mdarkne (F22) | < =22 mm | XonogHas
3aBOJCKMX - BPYYHYIO rmin=6...8 d
ycnosusax no DIN - VMHCTPYMEHTOM rmn=5...5,5d
1786 ?Eg%me <=18 mm | XonogHasa — UHCTPYMEHTOM | rmn=5...5,5d
N3onupoBaHHble B | Markune (F22) | <= 18 mm | XonogHas
3aBOACKMX - BPY4YHYHO rmn=10d
ycnosusax no DIN - MHCTPYMEHTOM rmn=95...5,5d
59 753

Tabnuua 12. Npaeuna crmbaHusa Tpyd us meaw.

XKectkme wmegHble TpyObl (F37), npousBoaMMble B MNpPSMbIX OTpe3kax — LTaHrax,
anametpom Ao 15 MM, OOMKHbI CrMbaTbCsl C MOMOLLbIO MHCTPYMEHTa ans rmbku Tpyo,
€ecnv ero paguyc crmbaHusa Kak MUHUMYM COOTBETCTBYET BENMYMHE yKa3aHHOM B Tabn. 12.
Ons Tpy6 gnametpom 18 MM 1 Bonee npeaycMOTPEHO HECKOSbKO BapuaHTOB crubaHus:
WHCTPYMEHTOM Ana rmbkn Tpyb (paspelleHHbIM npoussBoguTenem Tpyb), Tak xe
WHCTPYMEHTOM MOCfe Manoro omkura mecta crmbaHma y Tpybbl M npuv nomoLum
KBapLeBoro necka. Heo6xoanmo HanosnHUTbL TPYOy TOHKO NPOCESAHHBIM CyXMM KBapLEBbIM
MEeCKOM, HarpeTb U NpU TEMHO-KPACHOM LBETE HaKanuBLUENCHA MOBEPXHOCTM MPOBECTU
crmbaHve (CNUWKOM CWUNbHbBIA HarpeB MOXET MPMBECTM K 00pa3oBaHWMIO OKanuHbl U
BO3MOXHOMY MpuUnnMnaHmio hopmMoBOYHOro necka). Hanbonee paunoHanbHbIM cyMTaeTcA
cnocob xonogHom rmbku NoCpeacTBOM MHCTPYMeHTa - Tpybornba.

Lns mpybonpoeodos numbeso20 8000CHabxeHuUsi eaxHO cobnwdame npasuna u
mpeboesaHusi pasdena 3.1.

3. O6nactb npuMeHeHUA TPyO U3 meaw.

MegHble TpybonpoBOAbl YCNEWHO MPUMEHSITCS B OOMbLUMHCTBE  CYLLECTBYIOLMX
obnacTtax ObITOBOro mMcnonb3oBaHus. B nocnegyowmnx pasgenax npegcraesneHa 6onee
nogpobHasi Hpopmauusa 0 cuctemax NUTbLEBOrO BOAOCHAGXEHWUSA, OTOMNNEHUdA, TennbixX
NonoB, rasocHabxeHus W xugkoro TonnmeBa. B aTux pasgenax getanbHO OCBELLEHbI
BOMNPOCbl OCOBGEHHOCTEN MNPUMEHEHUS MedHbIX TpybonpoBodoB C yyeTom obnactu
NCNONb30BaHUSA.

Bo3moXHO ncnonb3oBaHue AaHHbIX pekoMeHAaumni u ons gpyrux obnacrten, HO C y4eToMm
COOTBETCTBYHOLLNX npasun. Hanpuwmep, ans TPaHCMOPTUPOBKM MeOHbIMU
TpybonpoBogaMn MeOULNHCKUX U TEXHUYECKMX ra3oB, CyllecTByeT nogpobHoe mspaHue
DKI (Hemeukoro WHctutyta Mean) — «lMpumeHeHne MegHbix Tpyb B ycTaHOBKax no
CHabXXeHM0 MegULMHCKUMU rasamm.
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3.1. CwucTtembl NUTLEBOro BOAOCHabXeHus.

CylwiecTByeT crnegytoLee onpegeneHne noHATUS nuTbesasn Boaa, corrnacHo DIN 4046, ato
BOAa ANSA MCMONb30BaHWS YenoBEKOM U YAOBETBOPEHNS ero Hyxa, obrnagaroLias scemm
Ka4yeCTBEHHbIMN OCOBEHHOCTAMW - COOTBETCTBYIOLMMU OENCTBYIOLWMM NPeanUCcaHnsam, B
yacTtHocTwn, «[pegnucanumio no nutbeson Boge», DIN 2000 n DIN 2001.

YctaHoBKa cuctembl Ans nutbeBon BoAbl ocyulectBnsetca no DIN 1988 (TRWI).
Cuctemamn nutbeBoro BoaocHabxeHusi, cornacHo DIN 1988, 4.1, cuuTaioTca Bce
Tpybonposogbl u/vnu npubopbl, 3nNeMeHTbl ero cocTtaBngwwme, obecneymsarolme
nogavy BoAbl B pe3epByapbl 418 06paboTkn n notpebneHnsa NnMTbeBon BOAbl, BXOASLME B
LeHTpanbHble Wwunu uHAMBMAYaNbHblE CUCTEMblI BOAOCHaGXeHMs. B HOpMaTuMBHbIX
AOKYMEHTax yKa3aHbl TOYHble pasrpaHUyeHus.

B cuctemax nutbeBoro BogocHabXeHuUsi He PEKOMEHOYETCS, C Lenblo aHTUKOPPO3UNHON
3aWmThl, NpoM3BoanTb 06paboTKy BOAbI B KAKON-NMB0 copme.

CyuwiectByeT MHOXeCTBO BakTepun Bo3byamTenemn, CnoCcobHbIX pa3MHOXaTbCA B CMCTEMAX
CHabxeHust nogorpeton nuTbeBon  Boabl. [loatomy  TpybonpoBoAbl  AOSIKHbI
MOHTMpPOBaTbCA C y4yeToM TpebosaHun Tpygosoro nmucta DVGW W551 «Cucrtemsl
nogorpesa NUTbLEBOW BoAbl; TPYOONPOBOAb! A5 NMTEEBOW BOAbI; TEXHNYECKME Mepbl AN1S
yMeHbLUEHUS pocTa Yncna 6akrepuii Bo3bygutenemn».

Ob6gaszatenbHoe npeanucaHve gna TpybonpoBoOoOB NUTbEBOro BoAocHabxeHuss AVB —
Wasser V (TpeboBaHus K o6LMM yCroBmsM Mo cHabxeHWo BoOOWN) AeWCTBYeT Ans BCeX
anemMeHToB TpybonpoBoaa, a 3Ha4unT n K cammm Tpybam, K HUM BblaBUratoTcs TpeboBaHus
MO W3roTOBMEHMIO C COBNIOAEHMEM NPU3HAHHBIX NPaBun 1 TexHonornn. B npegnucaHum
OTMEYEHO, YTO HanuMune MapKMpOBKM 3HAKOM KayecTBa MNPU3HAHHOM KOHTPOSIbHOM
cnyx0bl, noaTBEPXKAAET BbINOSIHEHNE AAHHbIX TPebOBaHMWI.

MegaHble Tpybbl, COOTBETCTBYIOLLME AaHHLIM TPEDOBaHNAM, pa3peLLeHbl K UICNONb30BaHUIO
B Tpy6onpoBogax Xono4HOro U ropsavyero NMTbEBOr0 BOAOCHAOXEHMS.

Megab, Kak matepuan, npurogHa ans nMTbeBon Boabl 6e3 Kaknx NMbo orpaHuyeHnn, ecnu
nuTbeBad Boga cooTBeTcTBYyeT TpeboBaHuam u ycnosuam DIN 50930. BaxHon BennunHom
ABNAeTCA 3HaveHue nokasaTtensa pH BoAgbl, KOTOpbIA corflacHo TpeboBaHMeM [OSKeH
ObITb B Nnpegenax 6,5...9,5. Kpome atoro Boga AomkHa 6biTb HEUTPAbHOW K COAEPXKaHUI0
cBoboaHbIX yrrekucnoT, cornacHo DIN 50930, 4.5 koadpdpuumeHT cogepkaHnsa cBO60aHbIX
yrnekucnotT B Boge Ks 8.2 He gormkeH npesbiwatb 1,00 mol/m3. [ng cuctem ueHTpanbHOro
BOAOCHabXeHns pfaHHble no nokasatenam pH wn Ke 82 OOMKHbI MpedocTaBnsATbCA
cnyxbamn BOAOCHaGXeHMs,, a B OTAENbHbIX WAW  WHOUBMAYANbHbIX CUCTEMAX
NPeAoCTaBNATCA MECTHbIMU Cry>X6amu.

MwHUManbHO OONYCTUMbIA HOMWHAamNbHbLIM BHYTPEHHUA AuameTp Tpyb ans cuctem
nuTeeBoro cHabxenus, no DIN 1988, 4.3, coctaBnsetr DN 10 (cooTtBeTcTByeT MeaHOWM
Tpyb6e 12x1). Yacto wucnonb3yemble Tpybbl € napameTpamm 15x1 COOTBETCTBYHOT
3HayeHuto DN 12.

MHxeHepaMm, nNpPOEKTUPOBLUMKAM U  MOHTaXHUKaAM HACTOSATENbHO peKoMeHayeTcs
MCNONb30BaTb TONbKO Te TPYObl, KOTOPbIE NpoWwn KOHTPonb DVGW n umetoT MapknpoBKy
3HakoMm kayectBa DVGW. (Cwm. Takke pasgen 1.1.4).

[na coegmHeHus MmegHbIX TPy6oNpoBO4OB B CUCTEMAX XOSIO4HOIO M ropsivyero NUTbLEBOO
BOAOCHabXeHMs OENCTBYHOT NpaBuna ykasaHHble B TpygoBom nucte DVGW GW 2 n
NHpopMaunoHHoM n3gaHum 159 «CoeanHeHns megHbIx Tpyo». (YactnyHo aTm npasuna
npvBeAeHbl B pasgene 2 gaHHoro pykosoAacTsa.) CyLleCTBEHHbIM SBNAETCA crieayoLlee —
Tak Kak npu TBepAon navke ucnonb3ytTca Temnepatypbl 6onee 400°C, TO BO3MOXHO
obpasoBaHve HebnaronpUATHbIX C TOYKM 3pEHUS TUIMEHbl OKanuHbl W MNIEHKNW Ha
BHYTpPEeHHeun YyacTu Tpybonposoaa.

MoaTomy B MegHbIX Tpybax Ansi NUTbEBOro BOAOCHAOXeHMs1 AnameTpom Ao 28 Mm
BKITIOMUTENBHO pa3peluaeTcs OCYLIECTBNATb COeOMHEHUs1 TOMbKO HU3KoTemnepaTypHON
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Nankon — MSArkon namkon. A Takke ansa Tpyb ¢ AaHHbLIMM uaMeTpaMn He pekoMeHayeTCs
OTXUM Ansa crmbaHns unu narotoeneHnsa pactpyba. CooTBETCTBEHHO Y Tpyb AnameTpom
fonbLe 28 MM Takmx orpaHNYEHUI HeT.

TpeboBaHMsi O NpaBunax MOHTaXa, KpenneHuss M Mycka CUCTeMbl B 3JKCnnyaTauumio
copgepxatca B pasgene 4. Heobxogumo cobniogate Bce TpeboBaHUA ykasaHHble B
pasgene 4 onsa cMctem NUTbEBOro Bo4OCHabXeHus, 3a UCcKnoveHnem nogpasaena 4.4.2.

3.2. Cwuctembl ucnonb3oBaHUA AOXAEeBOU BOAbI.

B HacTosiee Bpemsa HabnogaeTcs poCcT 3HAYMMOCTM CUCTEM UCMONb30BaHUA OOXOEBOW
BOoAbl. B Taknx cuctemax ycnewHo npumeHstoTes Tpyobl n3 megm coortsetcTaytowmne DIN
1786. Heobxogmmo yumTbiBaTb Bce TpeboBaHWA ykasaHHble B nogpasgene 3.1.
OTHOCSILLMECSH K MATKOW Nauke.

Hopmbl DVGW, twin 5193 HecyT B cebe o0yt MHpOpMaUMo OTHOCUTENBHO CUCTEM
poxageson Bodbl. B nHcTpykummn ZVSHK: «CuctemMbl MCnonb3oBaHUS OOXOEBOW BOAbI»
HanMcaHbl YeTkne TpeboBaHMA K MPOEKTUPOBAHMIO, MOHTaXy, SKChnyaTtaumm n yxoay 3a
AaHHBbIMM CUCTEMaMWN, KOTopble Heobxoaumo cobntogaTtb. YCTaHOBKA M MOHTaX TaKuX
CUCTEM BO3MOXEH TONMbKO NULLb cneumanbHbIMU NpeanpusaTUIMm.

3.3. CwucTtembl oTONMNEeHUx.
3.3.1. Tennomarucrpanb.

B cuctemax otonneHuna paspeluaeTcsa ucnosnb3oBatb Tpybbl mean cooteetcTBytowme DIN
1786 n DIN 59 753.

TexHonorna MoHTaxa COoeAMHEHU BbLINOMHAETCHA COrnacHo Hopmam TpyaoBOro nicrta
DVGW GW 2. Ucnonb3yeTcs navika kak TBepAbiM Tak U MArkuM npunosimu. Heobxogmmo
cobntogatb Bce TpeboBaHuna pasgena 4, 3a ucknodeHvem 4.4.1. n 4.5.

[na cuctem Tennbix NOSIOB PEKOMEHAYIOTCS MeaHble TPyObl CO crneumanbHON nsonaunen
UNn cneyunanbHble CUCTEMBI, N3roTaBNMBaeMble NPON3BOANTENSAMN, C y4eTOoM TpeboBaHui
N UHCTPYKUUW NPOU3BOANTENS.

3.3.2. Tpyb6onpoBoAbl XXUAKOro Tonsnmea.

[na MoHTaxa un akcnnyaTauum oTONUTENbHbLIX CUCTEM, paboTatoLWmMX Ha XUOKOM TONMvBe,
AencTByOT «TexHudeckne npasuna And BocnfameHsowmxes xugkocten» TRDF,
yKkasaHHble B nmucte Ne231, yacTb 1, paspeluarolime ncnonb3oBaHne Tpyd n3 megu ons
TPaHCNOPTUPOBKK Xugkoro Tonnmea. Matepuan 1py6 gomkeH 6biTb SF-Cu, no DIN 1787.
Ob6saszatenbHO formkHa ObiTb MapkmpoBka 3Hakom kadectBa DVGW. Paspelaetcs
ncnonb3oBaTb TPYObI CO cnefyowmnmMmm napametTpamum npovHocTu: F20, F22 n F25, no DIN
17671. Paspewaetcs npumeHeHne wmsarknx Tpyb (F22), npoussoammbix B OyxTax,
COBMECTHO C (MTUMHramMm Ans KanunnsapHou nawnku, cootseTcTByowmnx DIN 2856, He
Tpebysa npu 3TOM AONONHUTENBHbLIX NOATBEPXKAEHNA O COOTBETCTBUN KavyecTBa.

MegHble Tpybbl gonyckaeTca npoknagbiBaTb nog 3emnen (cMm. pasgen 4.1.1).
Mpegnucanna ans o6paboTkn n MoHTaxa TpybonpoBOAOB ANsi CUCTEM XMAKOro Tonnmnea
cogepxatca B DIN 4755, 4.2. COOTBETCTBEHHO C 3TUMUM NpeanvcaHusMn paspeLuaeTcs
ANs1 OCYLLECTBNEHUA COEANHEHUI UCMNOSb30BaTb TONbKO BbICOKOTEMMNEPATYPHYHO Nanky —
TBepAbiM MNpunoem. [Npu 9TOM yKasblBalOTCA K MPUMEHeHuo cnegywoowue npunou: L-
Ag45Sn, L-Ag34Sn, L-Ag2P wu L-CuP6. TexHonorus BbIMNOSIHEHNA COEOUMHEHUN
npegcrasneHa B HopmaTtmeax Tpyaosoro nucta DVGW GW2.
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Mcnonb3oBaHne pe3bbOBbIX KOMMPECCUOHHbIX GUTUHroB, cornacHo DN 25, He
paspelwlaeTtcs. [1pn MoHTaxe Heobxoanumo yunTbiBaTh TpeboBaHua pasgena 4 ¢ 4.1.2 no
4.1.8.

3.4. TlasonpoBoabl.
3.4.1. Topoackon U NPUPOAHLIN ras.

YcTaHoBKa rasonpoBOAOB OCYLLECTBIISIETCA COrfacHoO «TexHuyeckum npasunam gns
raszonposogoB 1986» no Hopmam DVGW-TRGI'86. CooTBETCTBEHHO C 3TuUM, AN
ra3onpoBOAOB paspellaeTca npuMeHsaTb MegHble Tpybol no DIN 1786 w cornacHo
Tpyaosomy nucty DVGW GW 392.

TpybonpoBoabl MOryT MMETb Ha3eMHyl0, MOA3EMHYIO W BHYTPEHHIOW YCTaHOBKY. [ns
NPOKNagKn Ha 3emrie unm nog 3emnen Ncnonb3yrTca TPYObl C AONONTHUTENBHOW BHELLHEN
aHTMKOPPO3MOHHOM n3ongauuen (Hanpumep WICU®) yctaHaBnnBaemon nponssogutenem
Tpyb, a Takke TpyObl C aHTUKOPPO3NOHHOWN NIEHTOW, €Ccnn BbinonHaTca TpeboBaHna DIN
30 672 pnsa knacca Harpy3sku B.

OTHOCUTENBHO cnNocoboB coeanHEHNA OENCTBYOT HOpMbI Tpyaosoro nucta DVGW GW 2,
KOTOpoe 3arpewaem ucrosib308aHue HU3KomemrepamypHoU rnaiku — MArKUM Mpurnoem.
CoeguHeHnss TpyD paspellaeTcss mosbKO C UCMOofb308aHUeEM Mygm U ¢umuH208.
Mpeanucanns n TpeboBaHusa, NoAPOOHO M3MNOXeHbl B pasgene 2 MHAPOPMALMOHHOMO
nsgaums DKI i 159, oTHocawmeca Kk TpybonpoBogam ropoAckoro WM MNpUPOAHOro
ra3ocHabxeHus.

[ns rasonpoBogoB OOMNycKaeTcsl codeTaHne B O4HOW CUCTEME pasfIMYHbIX MeTansoB U
maTepuanos B nobon nocnegosaTtenbHocTn, cornacHo DVGW-TRGI'86, noaToMy MOXHO
urHopmpoBaTb TpeboBaHma B nogpasgenax 4.4 n 4.1.3. Ho Heobxooummo CTpoOro
cobntogaTb BCe OCTanbHble 3amedaHns pasgena 4.

3.4.2. Tpyb6onpoBoAbl XMUAKOro rasa.

TpybonpoBoabl CKMKEHHOro rasa Anst 6uIToBon TexHWkM Ha 50 mbap AOMmKHbI OTBEYaTb
TpeboBaHnaM «TexHuyeckme npasuna ans cxwkeHHoro rasa 1988» TRF 1988, cornacHo
KOTOpbIM paspeLlaeTcs Mcnonb3oBatb MeaHble Tpybbl cooTBeTcTBytoWwme DIN 1786. Tak
Xe HeobXxoauMOo BbINOMHATL NpeanncaHns nogpasgena 3.3.1.

Ona cuctem wucnonb3yowmx 6GannoHbl CO CKaTbiM CKWKEHHbIM rasom € pabovmm
nasneHvem bonee 0,1 6ap — gencteytoT npasuna TRR 100.

TpeboBaHMst K NPOYHOCTM MaTtepuana yctaHoBneHwbl B VATGV, nuct 410, cornacHo
KOTOPOMY paspellaetcs ucnosnb3oBaTb Tpybbl npoyHocTblo F 37 co cneumanbHOW
MapKUPOBKON N yKa3aHMEM B COMPOBOXAAKLLEN MHCTPYKUUKM OT npoundsoguTtensa obnactm
NPUMEHEHMA.

4. lNpoeKkTupoBaHue, NpoKNaaKka u BBOA B 3KCNsyaTauuio.

4.1. Tpoknagka Tpyo.

4.1.1. MoHTax.

BaxHo TpybonpoBog npoknagbiBaeTca Takum obpasom, 4Tobbl Bcerga 6b1s10 BO3MOXHO,
npy Heob6XO0ANMMOCTU, NErko ycTaHoBUTb ero Tun. pu Gonbwmnx macwTtabax cucTembl C

MHOrOMUCMEHHBbIMU Pa3BeTBAEHNAMM NOABMAOB Tpybonposoaa ¢ pasnuyHbiMu padoymmm
XUOKOCTSIMU M razaMn pekoMeHAyeTCsl UCNonb30BaThb LBETHYH Mapkmposky rno DIN 2403.
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B 06bl4HbIX GbLITOBBIX CUCTEMAX C OTHOCUTENbHO HEOONbLUMM KONMUYECTBOM MOABMOOB
TpybonpoBoda, Kak npaBuno, 3anopHass apmartypa CcHabxeHa WHEMOPMALMOHHO
yKasblBaloLwmmn Tabnuykamm, nomorarowmmm 6biCTpo HanTu Heobxoanmbln Tpybonposoa
M TakuMm o0Opas3om npedoTBpalLaloWnX pasfnyHble OWWMBKM Npu  TEXHUYECKOM
obcnyxmaHun. MNpn MOHTaxe pasnuyHbIX TPyOonpoBOoOOB ApYr Hag APYrOM Ha OAHOW
MNNOCKOCTN (CTEHE), HeobXoauMMO YyCTaHaBnMBaTb HWXE TOT, Y KOTOpPOro Haubonee
BEpOATHO obpasoBaHWe KoHAeHcaTa B npouecce akcnnyaTtaunn. OcobeHHO faHHoe
TpeboBaHne HeoBX0aMMO YyYnTbIBaTb NPY NPOKNagbiBaHUM TPy rasonpoBoAOB, T.K. BaXHO
4yTOObLlI HE ObINO MonagaHus Kanenb BoAbl U BnaruM Ha HUMX. HecmoTpsa Ha TO, 4TO ANS
MeaHbIX Tpyb KoHOeHcaTa W Bnara He CTpalHbl, C TOYKA 3pPEHUA CTOMKOCTU K
BO3AEWCTBMIO KOPPO3UW, [AaHHble TpeboBaHMs AOMKHbI BbINOMHATCA. B cnyvae
napannenbHOro NpoknagbiBaHWa Apyr Hag ApYyrom ABYX ra3onpoBOAOB, HANpUMeEpP, OOUH C
rasom gns 6onbHULBI, Apyron ra3 ana naboparopum, HWXKe OOMKEH ObiTb YCTAHOBMNEH TOT
y KOToporo 6onee Taxenbin ras, a Boilwe ¢ 6onee nerkMm rasom.

Mpoknagka Tpy6onpoBoaoB C NUTHLEBOW BOAOW UNN pPasfUYHbIMU pabovumMm XnaKoCTAMM
AormkHa obecneymBaTb n3dberaHme obpasoBaHus BO34yLLHbIX NPOBOK.

CornacHo npasunam DIN 1988, 4.2, B TpybonpoBogax NMTLEBOr0 BOAOCHAGXEHMS
Heobxoaumo ycTaHasnmBatb GunbTp, no DIN 19 632, HenocpeAcTBEHHO nocne
BogocyeTynka. CucTembl HAaNoOpPHbIX BOAONPOBOAOB (CTOAKM) AOSMKHBbI MMETb 3anopHbIe U
BMYCKHblE KpaHbl, HO MNpuM Manom Bogopacxode (B HebOMbLUMX KOTTe4Kax) 3TO
TpeboBaHne MoOXeT He cobnogaTbCs. B MHOroaTaXXHOM 30aHUM Ha KaXKAOM 3Taxe U B
KaXxagon OTOernbHOW KBapTUMpe YCTaHaBNUBAKTCA 3arnopHble KpaHbl. [JaHHble 3anopHble
YCTPONCTBA [OOSMKHblI OblTb fEerko AOCTYNHbIMW. JTU Xe TpeboBaHUA OTHOCATCA WU K
TpybonpoBogam C NUTbeBOM BOAOW, cornacHo Hopmam DIN 1988, 4.2, a Takke OHuM
OOJDKHBbI UMETb yKa3sbiBaloLLyo Tabnmyky o Tune Tpybonposoaa. OTaenbHO ykasbiBaeTcs B
DIN 1988, 4.4, nyHkT 3.5, 0 TOM, 4YTO BOAA, KOTOpas ANUTENbHOE BPeEMS NpocTosina B
TpybonpoBoge TepsieT CBOM NUTLEBbLIE KA4YECTBA.

OTOT acCneKkT, C TOYKN 3PEHUS TUTMEHbI, ABMSIETCA OYEHb BaXXHbIM €Cfin pedb uaeT o
NMMTbEBOM  BOAOCHAOXeHun. Tak e ANUTenbHbIA  3aCTOM  XMOKOCTUM  MOXET
cnocobcTBOBaTb MPU COOTBETCTBYHOLMX OBCTOATENbCTBAX, BO3HUKHOBEHWUIO KOPPO3UMW.
Taknm 06pa3oM, C TOUKM 3PEHUS TUTUEHBI N N3BEXaAHNA KOPPO3MKM, HYXKHO NpeaoTBpaLlaTh
AnMTenbHOE BpeMs 3acTos BoAbl B TpybonpoBoae, 0COBGEHHO BaXXHO 00paTuTb BHUMaHWE
Ha TO, 4TOObI nepepbiB MeXdy MOMEHTOM HamnofHeHWa TpybonpoBoaa XWOKOCTbIO U
MOMEHTOM €ro nycka B 3Kchnfyataumio He Obifl CrvwkoM anutenbHbiM. B cnydae
ANNTENbHOro 3acTos XUAKOCTM B Tpybonposoae, HEO6XOANMO NPOMbITL BCHO CUCTEMY A0
NOSIHOro 0OHOBNEHNA BOAbI B HEN.

Mpn npoekTnpoBaHnn pekomeHayeTca nsberaTb BHELLUHEW MpoOKnagku TpybonpoBoaoB C
TeM, 4Tobbl n3bexatb OONONMHUTENbHbLIX 3aTpaT Ha Tennousonsaumio Tpyb, Hanpumep, C
ropsyen Bogon. Tak xxe He PEKOMEHOYETCS BHELIHASA yCcTaHOBKa Tpyb ¢ xonogHoW BOAOwM
n3-3a BO3MOXHOINO 3amep3aHuMsi B 3MMHUM nepuoa BpemeHn. Ecnn mpybonposod
rnpoknadbigaemcs 8 3emrie Heobxodumo y4umsbieames 2/1yOUuHy MpoMep3aHusi Mo4Yebl.
PaHee, npaBunamu npegycmatpuBanacb rnybuvHa 0,8 M, Tenepb, COrnacHO HOBbIM
TpeboBaHunaM, rnybrHa npoknagbiBaHNsA B NOoYBE AOMKHA ObITb Kak MUHUMYM 1,5 M.
lMpoknagbiBaHne TpybonpoBoda MoA 3emrie OCyLecTBndeTcs ¢ yyeToMm TpeboBaHui
onpeaeneHHbix B DIN 19630. Tpybbl no Bcen cBOEW ANMHE YCTaHABMMBAKOTCA B TpaHLUEMN,
BO usbexxaHne nospexaeHus Heobxoaumo obecneunTb MNpu 3acbinaHum TpybonposBoaa
OTCYTCTBME KaMHEW, Kak MUHMMYM Ha pacctosiHum 30 cM OT BepwwuHbl Tpyb. 3acbinatb
HY>XHO CrOosiMW, XOpoLwo yTpamboBaB Mx. Hag TpaHween pekomeHayeTcsi 0603Ha4nTb
Ono3HaBaTENbHY LOPOXKY, ANA obneryeHms BO3MOXHbIX B OyayLiemM 3emernbHbIX paboT.
Mpn MoHTaxe TpyboOMpPOBOLOB NUTLEBOrO BOAOCHAOXEHUA noa 3emriem Heobxoammo
npoknagbiBaTb TPyObl NO BO3MOXHOCTM Hamboree KOPOTKMM MyTEM U MO BO3MOXHOCTMU
rOPU3OHTarNbHO-NPAMOMMHENHBIM OTpe3koM. Ecnu TpybonpoBog € NuUTbEBOM BOAOW
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pacnonaraetca B6nu3n kaHanusaumoHHoro Tpybonposoga (Ha pacctosiHum o 1 M), To
cornacHo npasunam DIN 1988, 4.2, TpybonpoBog Ansi NUTbEBON BOAbI [LOSMKEH
npoknagbiBaTbCA  MNOBEPX  KaHaNM3auUWMOHHOrO. PacctosHne  mexgy — Apyrumu
TpybonpoBogamu mnmn kabensmm JOMKHO ObiTb He MeHee 0,2 M. Ecnn HeT BO3MOXHOCTH
AN BbINONMHEHUST AAHHOro TpeboBaHMs, TO HEOBX0AMMO MPUHATL CreumanbHble Mepbl Mo
AOMNOSTHUTENBbHOW 3aluTe, Hanpumep, TpybonpoBoa Anst NMUTbLEBOrO CHabBXEeHUs MOXHO
NPONoXnTb B cneumanbHon wusonupytowen Ttpybe. Kak camo cobon pasymerouleecs,
3anpewaemcsi nNpoknagbiBaHMe TpybONpoBOAOB MNUTLEBOrO BOAOCHAGXeHMs1 4epes
dekarnbHble, CTOYHbIE KaHarnbl U IMbl, LIAXTbl KAHaANM3aunm n T.n.

[nsa rasonpoBogoB Nog3eMHOro cnocoba nponoXxeHust NPUHUMNMANbHO OENCTBYIOT Te Xe
OCHOBHblE MpaBwuna, W3MOXEHHble BbllWe ANna nuUTbeBbiXx Tpybonposogos. [lnwoc
TpebosaHne DVGW Tpygoson nuct G 462/1 — Henb3s Npou3BOAUTbL HAACTPOMKU WUNK
Kakme-nmbo M3MeHeHus B yxxe NpOoSIoXXeHHOM rasonpoBoae. Ecnv Bce-Takm 3TOro Henb3s
n3bexartb, TO Heobxoanmo cobnogaTte npasuna DVGW Tpyagosown nuct G 459.

TpybonpoBoabl C CKWKEHHbIM Fa3OM YCTAHOBMEHHbIE NOA4 3emrier LOMKHbl UMETb,
cornacHo npasunam TRF 1988, mnHumanbHoe nepekpbitne 60 cm. X Henb3s KnacTtb B
NeperHonHbIX CNosax NoYBbl U B LWINakax. Ecnu Bce xe MOHTaX OCyLeCTBRSAeTCS B TaKnx
ycrnoBusix, TO BOKpyr Tpy6 Ha pacctosHun 10 cm Heobxoaumo caenatb MNECOYHYHO
noaywky. MNpeonpuHatTe Bce Mepbl Ans mnsbexaHus nepegadm Ha TpybonpoBon Kakux-
nmMBo MexaHUYeCcKuX Harpysok. 3anpeLlieHo Npou3BoauTb HAOCTPOWMKA UM U3MEHEHUS B
yXXe nponoxeHHoMm TpybonpoBoge. PaccTtosiHme anekTponpoBOAOK OOIMKHO COCTaBMSATb
Kak MMHUMYM 80 CM, NpU HanMuuu crneumanbHbIX 3alUTHBLIX YCTPOMCTB (NpoKnagka B
6eToHHOM Kopobe) paccTosiHme MOXeT ObiTb yMmeHbweHo Ao 50 cm. Pacnonoxenue
rasonpoBoga AO/MKHO ObiTb 0003HA4YeHO Ha ykasaTesibHbIX Tabnuykax u mMacwTabHoM
nnaHe ceTu.

lMponoxeHHble noa 3emnen TpybonpoBoabl ANA >KMAKOrO TOMAMBA [LOSMKHbI ObiTb
3aWmeHbl  OT  BO3MOXHbIX MOBPEXAEHUN, Hanpumep, OT MEXaHUYECKOro Wnu
XUMMU4eckoro Bosgencteus, cornacHo npasunam TRbF 231 n DIN 4755, 4. 2, a Takke
NPOOXeEH B rMApOM30nsLMOHHOM kKopobe unu Tpybe.

4.1.2. 3awmTa OoT BHELUHMX BO34EeNCTBUMN.

Meab, kak matepwan Ana TpyO, M3HayanbHO MMEET BbICOKYH YCTOWYMBOCTb MPOTUB
KOppo3un n He TpebyeT [OOMOMHUTENbHBLIX MEep NO aHTUKOPPO3WOHHOW 3awwuTte. [lpu
Heobxogmmoctn (DIN 50929, 4.1-3) Ans  3awmTbl OT BHELUHEro arpeccuMBHOro
KOPPO3MOHHOIO BO3AENCTBUS MOXET BbITb NPeanpUHATO cnegytoLlee:

A) [Ona TpybonpoBOAOB NPONOXEHHbLIX N0 3EMINEMN:

- [JononHuTenbHas aHTMKOPPO3MOHHAsA 3alumMTa NOCPEACTBOM BSXKYLLEro Matepuana
NN yCaAOYHOro LWMaHra Knacca Harpysku A ans HeKoppoaupylLwmx gHuw. Ons
apMatypbl, TPYOHbIX COEOVUHEHUA U (UTUHIOB MOXHO MPUMEHATb YCagouHble
LuNaHrn knacca Harpy3sku C.

- AHTMKOPPO3MOHHAasA 3aluTa, BbINOSIHEHHAs B 3aBOLCKMX YCNOBUSIX — MONMMepHas

obwmeka (n3onaums) coorsetcrBytowas DIN 30672, knacc Harpy3ku B.
CornacHo TRGI'86, TpeboBaHusa DIN 30672, knacc Harpy3ku B, BbINONHATCS nNpu
yOOBMETBOPEHUN crnegylowmm  TpeboBaHMaM: 6ecnopuTtocTb, cneumdunyeckoe
COMpOTUBNEHNE  OOLUMBOYHOIO  MOKPbLITUS,  COMPOTUBMNEHWE  BAABNMBAHMIO,
YCTOMMMBOCTM MNpV yAapax, YANMVHEHWE Npu pas3pbiBEé U NPOYHOCTb B MOMEHT
paspbiBa.

B) [na moHTaxa oTKpbITOro Tpybonposoaa:
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- HapyxHas npoknagka Tpy6 — noMuUMO MoKpacku, npeabsaBnaAwnTcsa TpeboBaHMs no
DIN 55928, yactb 1-7. [ins Bbibopa matepuana n cnocoba nokpbiTna Heobxoanmo
PYKOBOACTBOBATLCA COOTBETCTBYIOLMMN Npasunamun, nsnoxeHHoimn B DIN 55928,
YyacTb 5.

- BHyTpeHHAs npoknagka Tpy6 — MOXeT MCMNonb30BaTbCs AHTUKOPPO3UOHHBIN
BSOKYLLMA MaTepuan n ycaflouHble LUMaHr Knacca Harpyskm A.

B Tpy6onpoBogax nutbeBOro BOAOCHAGXEHMS, MPONOXEHHbIX No4 3eMrnen, Heobxoanmo
NpeanpuHATL Mepbl Ans npeaoTBpalleHns obpas3oBaHUs ranibBaHUYECKUX 3N1EMEHTOB.
[MoaTomy — ecnu peyb naeT O NPOTOYHbIX MeTannMyeckux Tpybonposogax — He06xoaANMo
ncrnonb3oBaTb nsonsauunio, coorsetcTyrowyto DIN 3389. [laHHble n3onsaunoHHbIe U3genma
AOIKHbl MMEeTb MapKUpPOBKY B BuAae KoOHTponbHoro 3Haka DIN-DVGW c ykasaHuem
PErMCTPaLMOHHOrO HOMepa, a TakKe OTMUYUTENBLHYIO 3efeHY0 OKpackKy, YKa3blBatoLLyHO
Ha obnacTb MCNoNb30BaHUSA — NUTbeBasA BOAA.

Menob xapakTepusyeTcs XOpOLlen YCTOMYMBOCTBIO MPOTUB KOPPO3MU B YCITOBUSX
npebbiBaHna B no4dse. WCKMOYEHUHA, Npu KOTOpPbIX TpebyeTcs HapyxkHasa 3awurta oT
KOoppo3uu, HabnwgalTcsa O4vYeHb peako, Hanpumep, MNpyM Hanvyuu B noyBe Topda.
MpaBuna DIN 1988, 4yactb 7, cogepxaT npegnucaHvs MO MNpUMEHEHU0 Tpyo wu3
HedparoueHHbIX MeTansnoB, Hanpumep, cTanu, BO uM30exaHue ranbBaHUYeCKNX
3M1IEMEHTOB, @ B Ka4yecCcTBe AOMOSMHUTENbHbIX Mep No 6e30nNacHOCTUM K 3NEeKTPUYECKUM
pasbemMaMm HeobXxoaMMO MCMNONb30BaTb MeAHble TPyObl C MNONIMMEPHOM OBLUMBKOW
(n3onsumen). daHHaa um3onsauMs OOSMDKHA COOTBETCTBOBATb TPebOOBaHUAM YKa3aHHbIM
Bbile - B nogpasgene A).

OTkpbITble  TpybonpoBogbl u3 Meanm O0ObIMHO He  TpebylT  OOMNONHUTENBHOM
aHTUKOPPO3MOHHOW 3aluTbl, JaXe ecnn OoKpyXawllaa cpefa CcunbHO BnaxHas. Kak
NpaBuno, TOXe OTHOCUTCA WM K TpybonpoBogam OTKPbITOro crnocoba MponoXeHuUs BHe
nomelleHms. Ho ecnm pedb ungetr o6 OTKPbITbIX ra3onpoBoAax, MPOMOXEHHbIX BHE
nomeweHnsi, To cornacHo npasunam TRGI'86, ans obGecnevyeHnss ©onee BbICOKOW
©e3onacHocTn, HeobxogMmo obsa3aTenbHO npuvHUMaTb Mepbl No  obecneyeHuto
AOMNONHUTENBHON aHTUKOPPO3NOHHOW 3alunTe, Aaxe ecnm Ucnonb3yTca TpyObl n3 meaw.
B Takom cnydae BbINONHAWOTCSA BCe TpeboBaHMs ykasaHHble B A) u b). Heobxogmmo
nsberatb MEXaHMYECKUX NOBPEXAEHUA B NPOLIECCE MOHTaXa, 0COOEHHO 3TO OTHOCUTCS K
rasonposogam. TpybonpoBoAbl C CKUMXEHHbIM ra3oM He AOSMKHbl 3amep3aTb B 3UMHee
BpeMS.

B peakux cnyyasx, korga megHble Tpyb6onpoBoAbl MOHTUPYHOTCHA B arpecCuMBHOW cpefne,
Mepbl N0 aHTUKOPPO3MOHHOW 3alLUTe OCYLLIECTBMNSAOTCA corracHo nyHkTy A). ArpeccuBHas
cpeaa — 370, Hanpumep, NoOMeLLEHNE C akKyMymnATOPHbIMK BaTapesmMn nnn ranbBaHUKOMN,
a Takke SPKO BbIpaXeHHble cpenpbl, codepXalime aMMOHWN, HUTPUTbI Unn Ccynbduabl,
KOTOpble BCTPEYaKTCA B CEMNbCKMX YCIOBUAX — XXMBOTHOBOAYECKME hepMbl, BONHM.

[Mpn CKPbITOM MOHTaXxe MOA LWTYKaTypKOM N3 N3BECTKOBOrO pacTBopa, U3BECTU Unn rvnca,
aHTUKOPPO3MOHHasA 3awmTa He TpebyeTcsa. VicknioveHnemM sBRSOTCS CMECcU coaepaiime
AobaBkM aMMOHNSA — aHTUdpU3a.

PekomeHayeTcs usberatb NOCTOSAHHOrO BO34ENCTBUA Brarm Ha TpybonpoBonbl, Aaxe
ecnn OoHM u3 megn. Ho ecnm B MOHTUpPYyEeMbIX MNOMELLEHUAX 3apaHee W3BECTHO O
MOBbILIEHHOW BriaXXHOCTU (6accenH, cayHa wunu 6aHs), TO HeobxoaMMO MNPUHATL MepbI
cooTBeTCTBYOLWME TpeboBaHNAM B nyHKTax A) n b).

B rasonpoBogax , nponoxeHHbIX nog 3emnen, npasunamm TRGI npegycmoTpeHo Hanu4dmne
nsonaumm, cornacHo DIN 3389, paccumTaHHbiX Ha pabouyto cpeay ra3. OHM OOMKHbI Kak
MUHUMYM MMeTb Mapkupoky “GT”. B rasonpoBogax TpebyeTcs anekTpomsonauus npwm
Hann4Mm NOA3EMHbIX ANEKTPUYECKUX Pa3beMOB.

YcTaHoBKa OTKPbITbIX MeAHbIX TPyOONpOBOAOB AN CXKMXKEHHOro rasa He TpebyeT Kakon-
6o AOMOMHUTENBbHON aHTUKOPPO3MOHHOM 3aLUNThl, €CIIM TONbKO OHW HE MOHTUPYHOTCS B
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NOMELLEHNSX C MOBbLILEHHOW arpecCUBHOW Cpefov UM BHE MNOMELLEHWA C TOW Xe
arpeccmBHon  cpenomn. Ecnn ncnosib3yeTcs NoA3EMHOE  MPOJSIOXKEHMUE, TO
npegycMmaTprBaeTCcs UCMONb3oBaHWE aHTUKOPPO3NOHHOM U30MSALMU, COrMacHO NyHKTY A).
MegHble TpybonpoBogbl ANS  KUOKOMO rasa, Kak nMpaBunio He HyxXgawTcs B
OOMNOSTHUTENBHON aHTUKOPPO3MOHHOW 3awmTe. [lpy MX MOHTaxe B MOMELLEHUAX C
arpeccuBHOM cpenoun, npegycmartpuBaeTcs obsasaTensHoe NPUMeEHeHWe
aHTUKOPPO3MOHHOW M3onsaummn, cornacHo nyHktam A) m B). Ecnu Tpybonposog ans
XMOKOro TOnsMBa coefuHAeTCs C CUCTEMOW MpU NOMOLLM AeTanen U3 Apyrux Metannos,
HanpuMmep, ctanu, To Bo nsbexaHne obpasoBaHUs ranbBaHUYECKUX Nap UX Heobxoanmo
nsonuposaTtb Apyr OoT Apyra. Henb3s npou3BoauTb U30NAUUIO CUCTEMbI, €cnn TpyObl
MMEKT KaToOHYK 3awuTy OT Koppo3un. [aHHbin cnocob 3awmtbl OT KOppOo3uu
HeobxoQMMO Ucnorb3oBaTb TorAa, Koraa Tpybbl COeAnHEHbl C pe3epByapoM, KOTOPLIN B
CBOI0 O4Yepeb TaKkkKe MMeeT KaTOOHYIO 3aLuuTy.

4.1.3. Tennousonsauyus.

C uenblo NpeaoTBpaLLeHUs noTepen Tenna B cuctemax TpybonpoBoAoB Af1si OTONNEHUS U
ropsiyero BOAoCHabxeHnss HeobXo4MMO BbINOMNHATL CrieayoLwmne npasuna:

- DIN 4108 3awmTa Tenna B MHOroaTa)HbIX 3OaHUSX;
- OtonutenbHbie cnctemol HeizAnl 1V,
- lNpeagnncaHuna no 3awmTe Tenna.

CornacHo npasunam HeizAnl IV §6 Bce TpybonpoBoabl — HOCUTENKM Tenna A0SKHbl UMETb
TENnnoun3onaumo, KpOMe NMOMELLEHUIN B KOTOPbIX HaxogaTcs noTpebutenn Tenna, n ectb
BO3MOXHOCTb ynpaBfieHuMsi Onokupyrowmm yctponctsom. [lpaBuna npegnucbiBatoT
MUHUManbHYK TOSMWMHY TENMOM30MSALMOHHOMO CNOA OTHOCUTENbHO K HOMWHarbHOM
AnvHe TpyoObl.

Mpn 3TOM NCXOOAT OT BENUYMHBI TENNIONPOBOAHOCTN U30NALMOHHOIO MaTepmana paBHOW
A =0, 035 Bt/mK. [Ons gpyrmx 3HayeHun TennonpoBOAHOCTU HEOOXO4MMO NPOM3BOAUTL
BbIYMCNEHUS TONLWLMHBI N30NALMOHHOIO CIOoS.

B §8 nget peyub 0 Tepmomnsonauumn TpybonpoBOAOB ropsivero NMTbEBOro BOLOCHAGXEHUS.
Ana Taknx Tpy6onpoBogoB npasBuia NpeanucbiBaloT Takyto e TOMNLWMUHY M30MSLMOHHOMo
CNnosl Kak 1 gnga criydasi ¢ Tpybonposogamm cucteM otonneHus. VcknoyeHmem aBngaTcs
MegHble TpyObl A0 22X1MM, YCTAHOBMEHHbIE B XWMbIX NMOMELLEHUSX, B LUPKYTALMOHHbIX
cuctemax mnu HebonblMX aBTOHOMHBIX CUCTEMax. Tak e npegnaratotca Tpybbl C
n3onaumen, CMOHTUPOBAHHOMW HA HWUX B 3aBOACKMX YCMOBUSX, OTBeYawlne BCEM
TpeboBaHNAM - NpeabsaBAgeMbIM K CUCTEMaM OTONNEHUs, Bnarogapst Manon BenMymHe A
OHUM TPeBYIT Manyt TOMNWKUHY U30NSUMOHHON OBWMBKK. TemnepaTypa ropsyen NMTbeBou
BoAbl orpaHuumBaetcs go 60 °C, ecnn He TpebyeTcs ana kakux nubo uenen 6onee
BblCOKas Temnepartypa. LInpkynsaumnoHHble cUCTEMbI OOJITXKHbI ObITb
aBTOMaTM3NPOBAHHBIMU U PErYNNPOBAaTLCA LMPKYNSAUNMOHHBIM HacocoMm. Npasunamu DIN
4108 npepgycmaTtpuBaeTcs  obaAsaTenibHoe  Hanuyune - MUHUMAanbHOrO  YPOBHS
Tennounsonaumm B 3gaHuaX. Ecnn HensbexxeH HapyXHbIM MOHTaX TpybonpoBoaa no cTeHe
— HeobGxoaumo wucnonb3oBaTb Tennousonsauuio. B Takmx cnydasx TpeboBaHus K
3HeprocbepexxeHmo NOBbILLAKTCA.

TpybonpoBoabl C XONIOAHOW NUTLEBOWM BOAOW LOSMKHbI MOHTUPOBATLCA Takmm obpasom,
4TOObI BO3OENCTBNE OKPYXKAIOLLIEN Cpeabl HE BUANO Ha KadecTBO NUTbLEBOW BOAbl. Ecnu
9TOr0 HEeBO3MOXHO Wu3bexaTb, Hanpumep TpybonpoBog HAXOAUTCA B  KOTENbHOM,
Heob6xoauMo ucnonb3oBaHne usonaumnu. Kpome aToro HexenatenbHo obpasoBaHue
KOHOeHcaTa Ha noBepxHOCTU Tpybonposoaa. [ns peweHus 3TUX 3agadv CyLecTBYHT
cneumanbHble M30NSAUMOHHbIE MaTepuarnbl, B KOTOPbIX BHYTPEHHAS MOpuUCTas WNu
BOMOKHMCTasi 4acTb 3aliMlieHa HapyXHbIM BIilaroHenpoHMLAeMbIM CrioeM (4ns MnosiHoM
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3awmnTbl OT BNarn HeobxogMMo nogknemBaTb kpas). Hopmamu yCcTaHOBMEHO, YTO 3alumTta
oT obpa3oBaHMsa KOHAEHCaTa He HyxXHa, ecnn Tpyba MMeeT 3aBOACKYI M30MAUUI0 Unn
3awmTy Tuna “tpyba B Tpybe”.

4.1.4. 3ByKonsonsuus.

B HekoTopbIx cny4yasix, yctaHoBrieHHbix npasunamu DIN 4109 (3Bykousonsuus B
BbICOTHbIX 3[@aHUSAX), TPYObl AOMKHbI UMETb M3ONALMOHHYIO OBLUMBKY, CHWXaloLWyo [0
MUHMMyMa 3BYKONpOBOAMMOCTb TpybonpoBoga. Kak npaBuno, wym B CUCTEME
obpasyeTcss B MecTax pacrorfioKeHUss apmaTtypbl U nepepgaeTcs parnee 4yepes TpyoObl.
N3onaunoHHaa oblumBka, XOMyTbl C Pe3VHOBbIMW MpPOKNagkaMmu unuv apyrne nogobHble
YyCTPOMCTBA NPENATCTBYIOT NPOBOAMMOCTM 3BYyKa no Tpybam. Tpybbl, CMOHTUPOBaHHbIE B
nonax wWnuM CcTeHax [OOIDKHbl MMeTb M30NnAumio, 4YToObl 3arnywartb yaapHble U
MexaHuveckue wymsbl. (Cm. Takke pasgen 4.1.8.).

4.1.5. NMpoTnBonoXapHble Mepbl.

BosropaeMocTb CTpoUTENbHBIX MaTepuanos U KOHCTPYKLUW KnaccuuumpyeTcs cornacHo
DIN 4102 cneaytowmnm o6pasom:

Knacc A - He BoOCnnameHsowmecs CTpoOUTENbHbIE MaTepuansl.
Knacc B - BocnnameHswowmecs CTpouTenbHble MaTepuarnoi:
B1 - TpyaHoBocnnameHsiemble;

B2 - HopmanbHOBOCMNaMeHsiEMbIE;

B3 - nerkoBocnnameHsieMble;

Mepbl no npoTmBonoXapHon 6e3onacHOCTU onpefernieHbl B 3eMenbHO-CTPOUTESNTbHOM
ycTaBe. B MHOroaTaxHbIX 34aHWAX BCE BOCMIAMEHSAIOWNECA CTPOUTENbHbIE MaTepuarnbl
AOIDKHbI, Kak MWHUMMYM, COOTBETCTBOBaTb kKnaccy B2 w©n  wunmMeTb MapKUpOBKY
o6o3Havatowyto ato cootBetcTBue (RbBH, anpekTuBbl O CTpoUTENbHbIX MaTepuanax B
MHoroaTaxxHom cTpoutensctBe u DIN 4102, 4.11, «BosropaemocTb CTpouTENbHbIX
MaTepuanoB 1 KOHCTPYKLUUIN, 0BLUMBOK TPYyO, N30NmnpyoLero matepuana, MOHTaXHbIX HULL
N KaHanoB, a TaKkke CMOTPOBLIE OTBEPCTUA N UX 3a4BWXKKN; TPEOOBAHUS U KOHTPOSbY ).
CornacHo [gaHHbIM TpeboBaHnam wmaTepman Tpyb, wusonaumoHHas obwueka
TEennoun3onaumst JOMKHbI Kak MUHUMYM, COOTBETCTBOBATL Kraccy B2 n umetb MapkupoBky
AaHHoro knacca (ottuck DIN 41-02B2). Metannbel, a cnegosaTenbHO W Medp,
COOTBETCTBYIOT Knaccy A M sBRASAOTCA He BocnnameHsiembiMn. Ho B nwobom cnyyae
Heobxo4MMO BbINOMHATE BCce TpeboBaHMA U npegnucaHus no noxapHow Ge3onacHoCTu
MECTHbIX opraHoB. OcobeHHO HeobxoauMo yaenATb BHMMaHue TpeboBaHMsM Mo
6esonacHocTu, ecnun vepe3 TpybonpoBoag NPOXoauT Bo3ropaemoe BeliecTtBo. CornacHo
npasunam TRGI, Tpy6onpoBoabl yCTaHOBMNEHHbIE B OFHEYMOPHbIX LWaxTax, HULWax, Tak xe
06A3aTeNnbHO Y4MTbIBAOTCA BCE MNpeanvMcaHns Mo nNpOTUBOMOXapHOMW 6Ge30nacHOCTMW.
[[a3onpoBoAbl paspellaeTcss MOHTMPOBATb Ha JNECTHUYHbLIX Mporietax Tonbko noA
LUTYKaTYPKON UMM B CTEHaX, OTKyAa HET BO3MOXHOCTM ANSA BbIXxo4a BO3gyxa B NponeT u
HEeT KOHTaKTa C BOCMSIaMEHSAOWNMNCA CTPOUTENbHBIMKM MaTepuanamun. KcknoyeHmem
ABNAIOTCA Mano3aTaXHble 34aHNs, HanpuMep, B KOTOPbIX MakCUMyM [BE KBapTUPbI.

Ecnu razonpoBoa npoknaabiBaeTcs NoA WTyKaTYPKOW, TO BCE KPENneXHble 31eMEHTbI N UX
cocTaBnswowmMe [OMKHbl OblTb M3  HeBocnnameHsioweroca  maTtepuana. [pu
pacnnaBneHnn MecCT NavkM Mu3-3a noxapa HeobxoguMmo, 4TOObl Kpenex yaepxuBan
Tpybonposos.

Mpn npoBeAeHUN MOHTaXHO-PEMOHTHbLIX PaboT B CTapbiX 34aHUAX, OCOBEHHO BaXHO
BbINONHATEL BCce TpeboBaHUA no noxapHon 6e3onacHocTn. Co3 CTpaxoBaHWs MMyLLECTBa
B KenbHe Bbinyctun namatHbein nuct Ne200 — «dupekTuBbl Mep MNpOTUBOMNOXapHOM
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©e30MacHOCTM MNpU  CBaApPOYHO-NASANbHBLIX M OTAENOYHbIX paboTax», C oaepXXaHnem
KOTOPbIX OO0MKeH ObiTb O3HAKOMIEH KaXabln paboTawwmin Ha cTporke. Tak xe
Heobxogumo cobntogath npasuna 6esonacHoctn UUV VBG 15.

B uensx cobniogeHuss mep NpoTUBOMOXapHOW ©e30nacHOCTW, NMPUMEHEHUE 3MEeKTPo-
NasinbHOro MHCTPYMeHTa aBnsaetca 6onee uenecoobpasHbiM, T.K. UCKIOYaeTca paboTta ¢
OTKPbITbIM NNTaMEHEM U, COOTBETCTBEHHO, CHMUXKAETCS ONACHOCTb BO3HUKHOBEHUSA NoXapa.
Mpn paboTax Ha noxapoonacHbiX OObeKTax, Hanpumep PEKOHCTPYKUMS CTapbIX
NOMELWEeHNA WM 34aHUK, pekoMeHayetTcsa ¢ uenbto  bonbwen 6e3onacHocTm
MCNONb30BaTb HMU3KOTEMMNEPATYPHYKD MSATKYIHO Mawnky, 3a UckndeHnem TpybonpoBoaos
ONs rasa u Xnakoro Tonnuea.

4.1.6. TennoBoe paclumpeHue.

OpanH meTp megHon Tpybbl Npu nepenage Temnepatypbl B 100 K moxeT yanuHutcs Ha 1,7
MM, HE3aBUCMMO OT AnameTpa Tpybbl.

| ¢; Al Al=o-1y:AT, rtae o - kosddpuument

NIMHENHOTO paclmpenmnst (Olyegs = 1,66 1070 K1),

PaamepHocTb: Al, 1y - B meTpax, AT B KenbeuHax;

Ecnn He npu MOHTaxe He yyuTbiBaTb BO3MOXHbIE FMHENHbIE W3MEHEHWUS [AOfUHbI
Tpybonposoga, TO M3-3a BO3HMKAKOLWWUX BCNEACTBME 3TOMO0 MOBbLIWEHHbLIX BHYTPEHHUX
Hanps>keHnn MoryT obpasoBaTbCA TPeLMHbl - CNOCOOHbLIE NPUBECTU K pasrepmMmeTm3aumm
Tpybonposoaa.

OOblYHO Mpu yyeTe TEMMOBOrO W3MEHEHUA AOfIMHbI UMeeT 3HayYeHue creaywllee -
BO3MOXHOCTb A5 TPyObl MEHATb CBOK AfIMHY Mexay OBYMS TOYKaMU ee KpenneHus.
lMpaBunbHOEe pacnpeneneHne Tovek onopbl (KpenrneHust) TpybonpoBoga mmeeT ocoboe
3HayeHne. Tak KaKk eCTb BO3MOXHOCTb Afii CaMOKOMMEeHcauunm CUCTeMbl B LierioM, npwu
9TOM HEeOBXOANMO yUnUTbIBaTb AMNHY nreda «A» (CM. pUCYHKM HKe u Tabnuuy 13).

- :E:_.gr-—-—-ﬂ\ : _::_s_ﬂx i A\_=§§1r
A
|

puc. 1 puc. 2
(“=" knunca, “A” xomyT)

[OnameTp YanuHexne A |, B MM
Tpy6onpoeopa 5 10 15 20
12 A=475 A =670 A =820 A =950
15 A =530 A=750 A =920 A =1060
18 A =580 A =820 A =1000 A =1160
22 A =640 A=910 A=1110 A =1280
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28 A=725 A =1025 A =1250 A =1450
35 A =810 A=1145 A =1400 A =1620
42 A =890 A =1250 A =1540 A=1780
54 A=1010 A =1420 A=1740 A =2010
64 A =1095 A =1549 A =1897 A=2191
76,1 A=1195 A =1689 A =2069 A =2389
88,9 A =1291 A =1826 A =2236 A =2582
108 A =1423 A=2012 A = 2465 A = 2846
133 A =1579 A =2233 A=2735 A =3158
159 A=1727 A =2442 A =2991 A = 3453
219 A =2026 A = 2866 A =3510 A =4053
267 A = 2237 A =3164 A =3872 A =4475

Tabnuua 13. nnHa «A» B 3aBUCMMOCTM OT AnameTpa TpybonpoBoaa v ero yanvHeHus.

Ecnn Ha npsamom y4vacTke mMexay OBYMS TOYKamMu OMopbl He [OCTaTOMHO MecTa Ansd
OBWKEHUs TpyObl, peKoMeHOyeTCs MOHTaX KOoMMeHcaTopoB B OpMe KoneHa unmu
crneumanbHbIX (UTUHIOB kKoMneHcaTtopoB. OHU  BbIAEPXKMBAKOT pasfnunyHyto  pabouyto
TemnepaTypy M OaBrieHue, a Takke OoTnuyatoTcss 60nblon KoMMeHcaumen JIMHEMHOro
YONMVHEHNS, B 3aBMCUMOCTU OT gumeTpa Tpybbl, 4o 60 mm. lNMpn mMoHTaxe Heobxoammo
cobnogatb BCe pekoMeHgaumm npousBoauTend. MecTa YCTaHOBKM KOMMEHCATOPOB
AOIMKHbl  ObiTb  NEerko AOCTYMNHbIMW, Hanpumep, B MHCTaNMSAUMOHHbIX waxTtax. He
pekomMeHayeTcs NpsaTaTb KOMMIeHcaTopb! ryboKo nog WTYKaTypKOW.

TpyObl nocTaBnsieMble  Npou3BoguTENEM B M3OMAUMOHHOM  ODOMoyke  MoryT
ncnonb3oBaTbCca 6€3 KOMNEeHCaToOPOB ecnu Temnepartype paboyen cpeabl He npesbllLaeT
80 °C u gnuHa oTpeska Mexay AByMsA msrmbamm He npeBbiaeT 3 M, Takke npu 3TOM
Heob6xo4MMO NpaBUIibHO YCTaHaBnMBaTb CUCTEMY Kpenexa Takoro yyactka Tpybonposoja
(cm. puc.1un 2).

Mpn ncnonb3oBaHUK crneLmanbHbIX cucTem TpybonpoBoaoB ANS «TEnMbiX» NONoB 06bIYHO
He TpebyeTcsa ucnonb3oBaHME cneuunanbHbIX KOMMEHCaTopoB, €Cnu AnuHa Tpybbl He
npesbllWwaeT 5 M mexay ABymsa mnsrnbamu. Npu 3TOM Takke pekomeHayetca cobniogatb
BCE NpeanucaHus M pekoMeHZauun npou3BoAUTENS MO YCTAHOBKE U MOHTaXy TaKumx
CUCTEM.

4.1.7. Kpenex Tpy6onpoBoaoB.

Tpy6bl 4Na TPAHCMOPTUPOBKM FA30B U1 XUOKOCTEN HENb3SA KPENUTb MeXay cobon n Henb3s
KpenuTb UX K Apyrum Tpybonposoaam.

KpenneHne B BOAONPOBOAAX OOMMKHO oTBevaTb TpeboBaHMsM MO 3BYKOM3ONAUMK (CM.
pasgen 4.1.4). B cuctemax ana oToOMfAeHns HeobXoguMMO YyyuTbiBaTb TensoBble
yonuHenunsa Tpy6 (cm. pasgen 4.1.6).

Onsa Tpy® Manbix OuMamMeTpoB B Ka4yeCTBE KpenneHus OOCTAaTOYHO WCMNoSib30BaTb
nnacTmMaccoBble KIUMCbl U XOMYTbl. [1ns 6onblInX gMamMeTpoB CyLLECTBYHOT creunasbHble
CUCTEMbBI Kpenexa, UMELMNEe CKOMb3ALLME N XKECTKME TOYKM onopbl. MeTannuyeckue
KpenneHuss TpyO [OOMKHbI  MMeTb  Pe3uHOBYK  Npoknagky Aans  obecneyeHus
3Bykomsonauun. VIHTepBanbl Onsi TOYEK KpenneHus onop TpybonpoBoga NpuBEAEHbI B
Tabnuue 15.
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Avaweto | 45 | 45 | 18 | 22 | 28 | 35 | 42 | 54 | 64 | 7O | 8 | 408 133 | 150
Tpy6, MM 1 9

NHTepBan

KpenneHua 1,2 12 151|120 |22 |27 | 30| 35| 4,0 50| 50 | 50
, 5 | 5|00 |5 |5 |0|olo %4500
B MeTpax

Tabnuua 15. BenuuuHa nHTepBanos KpenneHus ang BogoNpoBOLOB U3 MeHbIX TpyO,

cornacHo DIN 1988, yacTb 2.

Mpn 9TOM He yuuTbIBaeTCHA MpefoxpaHsawmn dakTtop, CBA3aHHbIA C  BHELUHUMWN
Harpyskamm Ha TpybonpoBog (noaBelunBaHme rpy3oB 1 T.M.). PaHee B ctapon nutepartype
NPUBOOUINNCL MEHbLUME pas3Mepbl MHTEPBANoB, T.K. YYUTbIBANUCb BHELLUHME BO3OENCTBUA.
CornacHo DIN 1988 — Takvne BHellHWE Harpy3ku He JONyCKalTCs.

KpenneHne Tpyb razonpoBoaoB AOMKHO COOTBETCTBOBAThL npasunam TRGI ¢ yyeTom Bcex
NPOTUBOMNOXapHbLIX Mep. [MoaToMy Ana rasonpoBOAOB 3arnpelleHbl K MCNoNb30BaHMIo
KpenneHus M3 nofiMMepoB, a paspeLLeHbl TONbKO MeTannyeckue.

4.1.8. CKpbiTasa npoknagka B CTeHax.

Mpn npoknagbiBaHun TpybonpoBoLa B KUPNUYHOW Kragke HeobxoauMO yunTbiBaTb, YTO
MOHTaX TpyD B 3apaHee crnnaHMpoBaHHbIX yriybneHnax B 6eTOHHbIX CTeHax OTnMyaeTcs
OT MOHTaxa B [OMOMHUTENbHO MpoAdeNbiBaeMbiX BbleMKax W kaHaBkax. Onpegenss
pa3mepsbl yrnybneHnn HeobxoaumMo yunTbiBaTb CTaTUHECKUA pacyeT CTPOEHUs (Harpysaky -
BblAEPXKMBAKOLLYIO [aHHOW CTEHOM NOA4 BECOM BCero 34aHus B uenom). Tak xe
Heobxogmmo cobnogatb TpeboBaHMa OTHOCUTENBHO Tennousonsaumu (cMm. pasgen 4.1.3),
3Bykomsondauumn (cm. pasgen 4.1.4) n tennoBoro pacwunpenus (cMm. pasgen 4.1.6). Ecnu
yrnybneHve cgenaHo [OONONHUTENbHO B Knagke wnn 6GEeTOHHOM Hecyllen CTeHe
(Hanpumep, Npyn peMOHTE CTapbIX 34aHUKn) — Heobxoaumo cobntogate npasuna DIN 1053.
O6G3op [gonycTUMbIX CNOCOBOB  M3rOTOBIEHUS  YrNyGneHnn B  HECyWMX CTeHax
npeactaeneH B ZVSHK — TpyaoBom nnucte «MOHTaX B HECYLLIMX CTEHAX».

Bbi6op Tpy6, C 3roToBNEHHOM B 3aBOACKMX YCNOBUAX N30NSALMEN, NO3BONAET Pa3MeCTUTb
TpybonpoBog B noBbIX CUTyaumsax, NOCKOMNbKY OBbIMHO AaHHble TPybbl MMeT 0COBEHHO
BbICOKOKQY€CTBEHHbI TEPMOU30NALMOHHbIN MaTepuan (A = 0,028 W/mK unn A = 0,040
W/mK) ¢ oTHOCHTENBbHO HEGONBLLIOW TOMLLMHON.

Ona MoHTaxa Tpyb6 B CcTeHax HeobxoAMMO Hanuuve W30MAUUMOHHOM OBLIMBKM Ha
TpybonpoBoge, 4ToObl OBUTBCA Kak MOXHO 6onbLOro pasgeneHna Tpybonposoga OT
CTPOMTENbHOW KOHCTPYKUMU. Tpybbl, umetowme o6LIMBKY, M3rOTOBIIEHHYKO B 3aBOACKUX
ycrnosusx, He TpebyroT AONONHUTENBHON N30NALUN U COOTBETCTBYIOT 3TUM TpeboBaHUSM.
Mpu yctaHoBke TpybonpoBogoB B nonax Heobxogumo cobniogate npasuna DIN 18560
(«A3roToBneHne HacTuna B CTPOUTENBLCTBEY). A Tak e BblinonHuUTb TpebosaHna DIN 4108
— nNpeanucaHnsa no Tenson3onsauun 1 OTONUTENbHBIM CUCTEMaM, BKtovas TpeboBaHusa no
3gykomsondauun — DIN 4109, ana usbexaHua nepefaynm mexaHumyeckmx wymos. DIN
18560, yacTb 2 - COAEPXKUT yKasaHMs O MOHTaxe B HeobpaboTaHHbIX GETOHHbIX Wnu
KaMeHHbIX NepekpbITUAX, HacTunax. [aHHble nepekpbiTUs, HacTUMbl He OOSMKHbI UMETb
TOYEYHbIX BbICTYNOB, CNOCOOCTBYIOLLMX Nepeaayn LyMoB.

4.2. MopepHu3auma cTapbiX NOCTPOEK.

Bnarogaps HebGonbWUM HapyXHbIM AMaMeTpaM U BbICTPOMY MOHTaXy, MeaHble TpyObl
yAOOHbI AN NPOBEAEHWUs  PEKOHCTPYKUMOHHbIX paboT wnyv  paclMpeHust  yxe
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CYLLECTBYIOLLUNX CUCTEM UHXeHepun. [lpn MOHTaxe no NOBEPXHOCTU HECYLUMX CTEH
obecrneunBaeTCca COXpaHeHWe BCeX MpaBuIl: CTaTMYECKOW Harpysku, Tennousonsaumm u
3BYyKOM30NALMN, a Takke NpOTMBONOXapHOW 6Ge3onacHoCTK. B criyyae CKpbITOW NpoKnaaku
B Hecylwen crteHe cobrnogeHne Bcex 3Tux npaswun OygeT AoporocTtoswum n B psge
Crny4aeB CNOXHO BbIMOSTHUMbIM.

Msrkue TpyObl, noctaBnaemble B OyxTax, yAOOHbI ANA MOHTaXa W YCTAaHOBKUA BHYTPU
nomellieHni. XKecTtkme TpyObl, B LWTaHrax, mmeroT Hebonblive anameTpbl, Gnarogaps
yemy He TpebylT AOMOMHUTENbHLIX Nrowanen (4ns cuctem oTonneHns Heobxoaumo
NpeaycMoTpeTb Hanuume Tenmnousonsuuu). Ona MoHTaxa BCEN CUCTEMbI MHXEHEepUK
30aHNA peKoOMeHAOylTC MefdHble Tpybbl M3-3a MX HebOonblWMX AnamMeTpoB, XOpoLuen
MOBKOCTU N BbICOKOW CTENEHN HAAEXHOCTU MECT COEQUHEHNIA.

Cneunduyeckne npobrnembl, CBf3aHHble C MOAepHu3aumen cTapbiX MOCTPOEK
pa3HoobpasHbl, N B pamKax AaHHOW MHCTPYKUMM CIOXHO OXBaTuUTb BCe Bompochl. [a, u
cyuwlecTByowwasa paspaboTka Bpsa nv cmorna 6bl 0OCBETUTb BCe HioaHChI. [1oaTomy npu
BO3HMKHOBEHMM  TakKMX  BOMPOCOB  HEOOXOoOMMO  MUCMONb30OBaTb  PEKOMeHAauun
npoussoguTenen unm obpalatbcs 3a NnpeanMucaHnaMmn B cneumnanbHble MHCTaHUMK.

4.3. 3aBoackue nsgenus.

MponsBoauMblie B 3aBOACKUX YCMOBUAX FOTOBblE 3NeMeHTbl TpybonpoBO4OB MOAXOAAT
ANS KOMMMekTaumMm obbekToB C GONbLUMM KONIMYECTBOM TUMOBbLIX BaHHbIX M KYXOHHbIX
KoMHat. Metogq Z — pasmepa pgenaet BO3MOXHbIM pauMoHanuM3npoBaTb CeEPUNHOE
3aBofCcKoe npom3BoAcTBO. [1pn 3TOM pekoMeHOyeTCs YyYMTbiBaTb HIOAHCbl, CBA3aHHbIE C
norpewHoctTamMn Z — pasmepoB ans cdutuHros, cornacHo DIN 2856, 4.11, v npwu
HeobxooMMOCTN  MPOBOAUTL  LOMOSIHUTENbHbIE  COrMaleHnss ¢ Npou3BOAUTENAMMU
OUTUHIOB.

MOHTaXHble CTpouUTENbHbIE BNOKM UM NANTBI U3rOTaBAMBAKOTCS CO BCEMU dNIEMEHTaMU B
BMAe HeobxoanMbIX eanHUL, obecneyeHmnsi, pacnonoXeHme KOTopbIX 3aBUCUT OT UX MecTa
Ha cTpouTenbHoM obbekTe. [Npyn aTOM Tak ke AEWCTBYIOT BCe CyLlecTByloWMe npasuna.
MoHTa)Hble BOKM NO3BONSAIOT CAKOHOMUTL BONbLLIOE KONNMYECTBO BPEMEHU MPU MOHTAXe.
CornacHo Tpygosomy nucty DVGW GW3 «TexHunyeckne npasuna ans cCTpoutTenscrsa u
KOHTPONS CTPOUTENbHbIX AeTanen, W3rotTaBfvMBaeMbIX 3aBOACKMM  Cnocobom u,
NPUMEHSEMbIX MPU MOHTa)Ke BOAOMPOBOAOB M ra3onpoBOAOB» - MOHTaXHble OOk unu
MNUTbl  KaKk MUWHUMYM [OOFDKHbl  codepXaTb Crnegylowyd  MapKMpOBKY: HasBaHue
npousBoauTens, obosHavyeHne Tuna, paboune napameTpbl — TeMnepaTtypa, AaBreHne U
onosHaBaTenbHbIn DVGW — Homep.

4.4. MoHTaX MeAHbIX N3aenun ¢ ApyruMmn Matepuvanavu.
4.4.1. B cuctembl NUTLEBOro BOAOCHabXeHUA.

[Mpn coBMeCTHOM MOHTaxe B 0gHOM cucteme Tpyb M3 meau n ctanm HeobxogmMmo, us-3a
pa3HbIX CBOMCTB 3TUX MaTtepmanos, 00paTtntb BHUMaHNE Ha cnepyoLlee:

B cuctemax nutbeBoro BOAOCHAbGXeHWA, B BOAE, KaK NpaBumo, COOEpPXUTCS
pPaCTBOPEHHbIN KMCNOPOA, C KOTOPbIM MeAb BCTYMNaeT B peakLmio 1 HopMmarbHbIM 06pa3om
obpasyeT cHayana 3awuTHbiA cnon n3 okcnga meam (l), a 3atem HapyXHbIA Cron u3
kapboHata mean. B xoge aToro npouecca B Boge pacTBopseTcs HebonbLuoe Konnm4ecTso
meaun. Ecnn megb B pacTBOPEHHOM BuAe BCTyNaeT B KOHTaKT CO CTanbik - MPOMCXOOUT
LeMeHTauus, nNpyu 3TOM >Kenes3o, LMHK U T.N. pacTBOPSIOTCA, T.e. B CTanbHbiX Tpybax
HaumHaeTcsa ckBo3Has koppo3nda (cm. DIN 50930, 4.3). NoatoMy Anst cMCTeEM NUTLEBOTO
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BOAOCHAOGXEeHUsA Unm cucTem cogepxawmnx B cebe pacTBOpPEHHbI KMCIopoa Heobxoanmo
cobnogatb cnefytollee npaBumIio:

Tpybbl U3 medu OO/MKHLI ycmaHaeiueamscs rocrie cmalsbHbIX mpyb, no HanpasaeHuro
meyeHuUs XXudKkocmu.

MpuHumass cooTBeTCTBYKOWME Mepbl (Hanpumep, rpaBUTALUOHHOE TOPMOXEHUE,
obpatHble knanaHbl u T.4., DIN 1988, 4.7) Heobxo4MMO OrpaHNYNTb PELIMPKYIIALMIO BOAbI
n3 megHoro TpybonpoBoda, a Takke C APYrMx BO3MOXHbIX AeTanen u3 megu, B CTOPOHY
CTanbHbIX 3NeMEHTOB Tpybonposoaa.

Takum ob6pa3oM, BO3MOXHO, MOHTUMPOBATb HarHeTaTesnbHble 3ieMeHTbl TpybonpoBoaa u3
cTanbHbIX TPYO, a pacnpeagenuTenbHbIe U3 MeaW.

B aBTOHOMHbIX UMPKYMSILMOHHBIX CUCTEMax TrOpsSiYEero W XONOAHOro MUTLEBONO
BOOOCHabXeHNs1 BO3MOXHO COYeTaHue HarpeBaTenbHOro 6aka u3 cranM ¢ MegHbIM
TpybonpoBoaom 6e3 OorpaHU4YeHuid, ecrnm OH WMEET aHTUKOPPO3WMHBLIA aHog Wnu
BHYTPEHHEE MOKPbITUE U3 IManu, CUHTETUYECKOWN CMOJbI.

Mpn  HenocpeaCTBEHHOM  KOHTaAKTe Meau CO  CTamnbk, MOXET  BO3HWUKHYTb
3NeKTPOXMMMUYECKas KOPPO3Us, U paspyLueHne cTanu. Ho Ha npakTuke Takasi KOHTaKTHas
KOpPpPO3us He 3aHMMaeT 3HauMTernbHOro Mecta. Ha npoTsikeHun gecatuneTvin apmatypa
(BeHTUNN, pacxoaoMepbl U T.4.) BMOHTMPOBaHHas B MeOHbI TpyGonpoBoa He noTtepnena
Kakmx-nmbo noBpexaeHuin. 3gecb  onpedensiiowyto  ponib  MrpalwT  nponopuumn
KOHTaKTUPYIOLIMX MNOBEpPXHOCTEN. YeM MeHblue 3TU npornopumMm, TEM MeHblle
BEPOSATHOCTb BO3HUKHOBEHWSI KOPPO3UM.

4.4.2. B cuctemax oTtonneHus.

B kBanupuumpoBaHHO CMOHTUPOBAHHLIX CUCTEMAaX OTOMSIEHWUS, BKOYaKOLWMX B cebs
TpyObl M3 Mean W pasnuuHble Apyrue cTanbHble anemeHTbl, cornacHo DIN 2035, He
HabnogaeTcss onacHOCTU BO3HUKHOBEHMUS KOPPO3uK. BaxkHbIM (hakTOpOM, Bbi3biBalOLLUM
BO3HWKHOBEHME KOPPO3UN ABMAETCA HanMyme pacTBOPEHHOIO KMCAOpoaa B XUAKOCTU, HO
yXXe Npy MOBbILWEHUN TemnepaTypbl NPOUCXOAUT TEPMUYECKOe BbITECHEHME KUcropoaa.
Tak >xe npu npoayBke NPOUCXOAMT ero yaaneHue. B nwbom crydae MOHTax cuctem
OTONNEHNA OOSMKEH OblTb KBANUPULNPOBAHHbIM.

B ©Oonbwux cuctemax OTOMMAEHUA He Bcerga yAaaeTcs MNOMHOCTbI  m3bexaTb
NPOHMKHOBEHNA kucrnopoga. B VDI 2035 onpepensitotca TpeboBaHuA K NpoBEAEHMIO
COOTBETCTBYHOLLMX MEP.

4.5. KoHTponb gaBneHnem, NnpomMbiBKa, caada oobeKkTa.

CMoHTUpoBaHHasa cuctema TpybonpoBogoB B 0b6A3aTensHOM Nopsiake AoSMKHA NPOXOAUTb
KOHTPOSIb Ha T[EPMETMYHOCTb W3ObITOYHbIM AaBreHnem (onpeccoBky). KOHTpornb
OCYLLIeCTBNAETCA Ha TOM 3Tane, Koraa Mecta CTbIKOB TpybonpoBoaa eLle AOCTYMNHbI U He
cnpATaHbl.  JTO Takke KacaeTcsa TpybonpoBoAoOB, B KOTOPbIX Tennousonsaums wu
aHTUKOPPO3MIMHaA 3alLmTa U3roToBNEeHa BPY4HYHO.

[a30rpo8o0bl AOMKHBI NPOBEPATLCA Ha rePMETUYHOCTb MPU MOMOLLM CXaToro BO3gyxa
NN MHEPTHLIMK rasamu, Hanpumep, asoToM, AUoKcug yrrepoaa (TONbKO He KUCIOPOA).
Mopsagok npeaBapuTenbHOrO W [MA@BHOMO  KOHTpons, TpeboBaHMA K  TOYHOCTU
n3mepuTensbHOM annapaTtypsl ykasaHHbl B pasgene 7 TRGI. B ZVSHK — pykosBogcTtee no
3KcCnnyaTaumm rasonpoBogoB COAEPXUTCA POPMYNAP MPOTOKONa MpPoBeAeHUsT KOHTPOMS
NCMblTaHWs N36bITOYHLIM JaBNEHNEM.
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MpoBoabl NpOBEpPKY 8000r1po8odos ons  numbeeol 800kl Heobxoanumo
pykoBoacTteoBatbcsi npasunamu DIN 1988, 4.2, pasgen 11. KOHTpoSnb NpoBOAAT
npounbTpoBaHHON nuTbeBon Bogon  (punbTpaums no DIN 19632, wwupuHa
nponyckarowmx anemeHToB ¢unbtpa nopsgka 80...120 um). ObsasatenbHo ybeautca B
OTCYTCTBUMM Kucnopoga B cucteme. B metannuyeckux TpybonpoBogax, a 3HA4uMT U B
MeAHbIX, JOCTAaTOYHO O4HOr0 KOHTPOSBHOIrO UCMNbITAHUSA U30bITOYHBIM AABNEHNEM.
N3bbiTOouHOE AaBneHve Ans ucnbiTaHus OOMKHO ObiTb B 1,5 pasa Gonblwe paboyero
AasneHuss ana  gaddHoro TpybonpoBoga. Ecnm  pasHuua  mexagy  TemnepaTypomn
HaMoNHAEMON XUAKOCTbIO N TemnepaTypon okpyxarwwen cpeabl npesbiwaeTt 10 K (410
cootBeTcTByeT 10 °C), TO nocne 3aBepLUEHNs OnpeccoBkn Heobxoaumo gatb cucteme 30
MWUHYT ANA BblpaBHMBaHUA TemnepaTyp. BoO BpemMsi OKOH4YaTenbHOW npoBepke
Heobxoaumo crneauTb B TedyeHne 10 MUHYT 3a nokasaHuaMU M3MepuTernbHoro npubopa
(maHomeTpa). 3a 3TO BpemMs AaBneHwe [OMKHO ObiTb CTabunbHbIM — [OMNycKaeTcs
nameHeHne gasnenus Ha 0,1 6ap.

Ona cuctem nuMTbLEBOro BOAOCHabXeHMst Heobxoammo cobnogate opMy npoToKona
ncnbiTaHus, cornacHo ZVSHK — HCTpyKumm.

[lpoMbieKa cucmemsbl:
B cootBetctBUM DIN 1988, yactb 2, BCe BOAONpoBOAbl N9 MUTLEBOW BOAbl AOSTKHbI
obda3aTenbHO NPOMbIBATLCS MOCME OKOHYaHMSA MOHTaXKHbIX paboT, He3aBMCMMO OT Tuna
npuMmeHsemoro matepuana. [Ona HagexHon wn 6e3onacHon paboTtel TpybonpoBoaa
HeobxoanMo:

- obecneynTb COOTBETCTBYIOLLEE KA4ECTBO NUTLEBOW BOAbI;

- unsberatb BO3HMKHOBEHUSI KOPPO3UU;

- NepuognyecKkm YUNCTUTb BHYTPEHHIO NOBEPXHOCTb TPYO;

- un3beraTb HapyLeHnn OYHKUUN Ha apmaType n npubopax;

93T TpeboBaHus obecneunBatoTcs AByMsi cnocobamm NPOMbIBKU:
- Mertopg npombiBkM Bogou (namatka ZVSHK).
- MeTog npombiBkM cMecbkto 13 Boabl 1 Bo3ayxa (DIN 1988, yactb 2, pasgen 11.2).

Ons mepgHoro TpybonpoBoga MOryT wucnonb3oBatbCcad o0b6a cnocoba MNpOMbIBKM —
obycnosneHHble 060CHOBaHHLIM NnaHupoBaHuem cuctembl TRWI. Mpu Bbibope meTona
NPOMbIBKM HEeOBXOAMMO yuuTbiBaTb YCMOBUS [AOrOBOPHbIX noapsgos, TpeboBaHMs
nonb3oBaTens CUCTEMbl, a TaKkKe yKasaHus MNpPOM3BOAMTENS U OMbIT CneunanucTos
OCYLLIECTBNAOLLMX MOHTaX.

B cnyyae npoBepku Ha repmMeTUYHOCTb WHEPTHbIM ras3oM, MNPOMbIBKY Heobxoanmmo
OCYLLIECTBUTbL NOCIE NepBNYHON ONPECCOBKE, Nepea BBOAOM B 3KCMyaTauuio.

Ecnu npoeepka nog pasneHnem npoBogunacb punbTpOBaHHOM BOAOW, TO MPOMbIBKY
HeobX0aUMO OCYLLIECTBIIATL COrnacHo namaTHomy nmcty ZVSHK.

Beod 8 skcrnnyamauyuro:

Ecnun nocne moHTaxa TpybonpoBog ANMTENBHOE BPEMSA HE 3KCMyaTMpoBarncs, To, nocne
€ero KOHTPOns Ha repMeTUYHOCTb W MPOMbIBKU, TPyObl HEODXOOMMO 3anofIHUTbL BOOOW U
3aKkpbITb Tpybonposoa. lNMpu nycke B akcnnyaTaumo Heob6XoauMO yaanuTb 3acCTOMHYH
BOAY, MPOMbIBAsA €€ CBEXEN.

Ecnn Bpema npoctoa TpybonpoBoga coBnagaeT C  XONoAHbIM BpPEMEHEM roaa,
Heobxoaumo obecneunTb He 3amep3aHve CUCTEMbl, UCMOJSIb3YK BHELLUHWE OTOMNSIEHME.
Ecnn Takom BO3MOXHOCTM HeT, Heobxoaumo cnuTb Bogy. [lpy 3TOM  MOHTax
TpybonpoBoaa OOMKEH OCYLEeCTBNATLCA Tak, YTobbl Oblla BO3MOXHOCTb MOSIHOrO CrvBa
BOJbl N3 BCEN CUCTEMBbI.
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OpHako, B cnyyae He BO3MOXHOCTU oGecrneyvyeHuss BHELIHero OTOMfeHus, OOnycKaeTcs
NpoBepka Ha repMeTU4HOCTb C UCMOMb3oBaHMEM BO3Adyxa unu Hes3onacHoro MHepPTHOro
rasa. N3bbiTouHOE OaBrneHwe OOMKHO cocTaBnATb 5 bap. HerepmeTuyHble mecta 6yayT
BbISABIIATLCS aKyCTUYECKM, NPY BO3HUKHOBEHMW CIOXHOCTEN C onpefeneHneM Takux MecrT,
MO>XHO MCMONb30BaTh 06bIYHbIE NEHOOBPAa3HbIe PacTBOPbI, HAHOCUMbIE KUCTOYKOWN.



