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1 PASPABOTAH lMocynapcTBeHHbIM yHUTapHbLIM NpeanpuatmemM "HayuHo-ncenenosaTtenbCkui
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BHECEH YnpaBneHueM TEXHMYECKOr0 HOPMUPOBAHNS, CTaH4apTU3aLUmMmn 1 cepTmdukanmum B
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2 O0OBPEH N PEKOMEHOOBAH k npuMeHeHMio B KQ4eCTBE HOPMATMBHOIO AOKYMEHTA
Cuctembl HOPMATUBHBIX LLOKYMEHTOB B CTPOUTENLCTBE NMCbMOM ["occTpos Poccum oT
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3 YTBEPX.OEH /I BBELEH B OENCTBUE npukasom I'YTT "HMocctpoin" N 21 o1 23
HOos6ps 2004 .

4 BBELEH BIEPBbIE

BBEOAEHWE

HacTtoswwnii Ceoa npasuni COAEPXMUT MNONOXEHUS MO NPOEKTUPOBAHUIO U MOHTAXY BHYTPEHHUX
cucTeM BOAOCHabXEHUS 1 OTOMNEHNS 3aaHuiA N3 MeaHbIX TPy6. BoinonHeHne aTrx NonoXeHui
obecneunT cobnoaeHne TpeboBaHNli K BHYyTPEHHUM CCTEMaM BOAOCHAOXEHUS 1 OTONEHNS,
ycTaHoBNeHHbIX geicTayownmm CHulM 2.04.01-85* "BHyTpeHHMIA BOAONPOBOA 1 KaHanm3aums
3naHuii", CHull 41-01-2003 "OTtonneHne, BEHTUAALUMSA 1 KOHAMUMoHMpoBaHue", CHull 3.05.01-
85 "BHyTpeHHUe caHnTapHo-TexHmyeckue cuctemol” n CHul 41-03-2003 "Tennosas nsonsauus
obopynosaHus 1 Tpybonpoeonos”.

B Csone npasun yctaHoBneHbl TpeboBaHMs K COPTaMeHTY MeAHbIX TPyD, COeAMHNTENbHbIM
yacTaM 1 cnocobam Ux coeauHeHUs, NpUBeAEHbI Npasunna XpaHeHns n MoHTaxa Tpy6, MeToabl
NCNbITaHWs, Npasunna akcnayatauum n peMoHTa TpybonpoBOAHbIX CUCTEM, @ TaKXe TEXHVKU
6e30MacHOCTM Npu X BbINONHEHWUW. MNprBeAEeHbl METOANKM FTMAPABANYECKOro pacyeTa
Tpy60onpoBOLOB BHYTPEHHEr0 BOAOCHAOXEHNS 1 OTONNEHMS, a Takxe Bbibopa cnocobos
KoMneHcauum TeMnepaTypHbix aedpopmauuii Tpyb 1 paccTaHOBKM Ha HUX KPEMEHWIA C y4eTOM
TpeboBaHuin NPOYHOCTYM 1 LONFOBEYHOCTM BHYTPEHHUX CETEN.

B paspaboTke CBoga npaBui NpMHUManu yyactue: kaHa. TexH. Hayk [.C.Bnacos, KaHm. TeXH.
Hayk A.A.OTcTaBHOB, kaHA. TexH. Hayk A.B.Cnaakos (YT "HWUWMoccTpoin"), B.A.I nyxapes,
B.M.bosbenb (FoccTpoii Poccum), B.C.MoHoB (HekoMmepueckoe napTHepCTBO "HaumoHanbHbli
LeHTp Meaun"), kaHa. TexH. Hayk H.W.Jlebenes (IMI International), J1.C.Bacunbesa (P YT
LHC).

1 OBJIACTb NPUMEHEHINA

HacTtoswwnii Ceoa npasun pacnpoCTpPaHAETCS Ha NPOEKTMPOBAHNE U MOHTAX CUCTEM
BHYTPEHHEr0 XONI04HOM0 U ropsiyero Bo4OCHA6XeHWsl U 0TOMEHUs 34aHW U3 MeaHbIX Tpy6
(mnanee - Tpy6bl), TPAHCTIOPTUPYHOLWKMX BOLY, OTBEYaloWmnx TpeboBaHNaM K KayecTBy BOAbI
LEHTPann30BaHHbIX CUCTEM NUTLEBOTO BOJOCHABXeHNs, ycTaHoBNeHHbIM CaHluH 2.1.4.1074
C coAepXaHunem:



kucnopogna - meHee 0,1 Mr/n (TONbKO ANS CUCTEM OTOMEHNS);
xnopa - He 6onee 30 mr/n;
pH - 01 6,0 0o 9,0.

MegHble pr6bl, coeonHUTenbHble ngetann n npnnon AO0NXHbl MUMETb CaAHNTAPHO-
anNuaeMmnonormyeckoe 3aknoyeHne n cepTmgukaTbl COOTBETCTBUS.

2 HOPMATWNBHbIE CCbIJIKA

B HacToswem Ceofe npasun NpuMBeLeHbI CCbIIKM HA CReayowme HOpMaTrBHbIE LOKYMEHTbI:
CHwlM 2.04.01-85* BHyTpeHHMI BOAONPOBOA M KaHann3auns 3naHui

CHwuM 3.01.04-87 Mpuemka B 3KCnnyaTaumio 3aKOHYEHHbBIX CTPOMTENTIbCTBOM 06 bEKTOB.
OCHOBHbIE MONOXEHMNS

CHwIM 3.05.01-85 BHyTpeHHWEe caHUTapHO-TEXHNYECKME CUCTEMBI

CHwull 12-04-2002 BesonacHocTb TpyAaa B cTpoutenbctee. Yactb 2. CTpouTtenbHoe
Npon3BOACTBO

CHwIM 41-01-2003 OTonneHvne, BEHTUNALNS U KOHAULUVOHNPOBAHWE

CHwIM 41-03-2003 Tennosas n3onsuus obopynosaHus 1 TpybonpoBoAoOB

CI 41-103-2000 MpoekTrpoBaHme Tennosoi n3onsumum obopynosaHus u TpybonpoBoLOB
FOCT 859-78 Menb. Mapku

TOCT 6357-81 OcHOBHbIE HOPMbI B3auMo3aMeHseMocTn. Pe3bba TpybHas umnnHapuyeckas

CaHlluH 2.1.4.1074-01 Mutbesas Boaa. nrueHuyeckne TpeboBaHns K Ka4ecTsy BOAOb
LeHTPann30BaHHbIX CUCTEM NUTbEBOro BogocHabxeHus. KOHTpob KayecTsa.

3 NMPOEKTUPOBAHWE TPYBOTPOBOOHbLIX CNCTEM

Mpu NpoekTnpoBaHUM TPYBOMNPOBOAHLIX CUCTEM U3 MeAHbIX TPY6 cnenyeT pykoBOACTBOBATbLCS
TpebosaHnammn CHul 2.04.01 1 CHul 41-01.

Bribop anameTtpa MeaHbIx TPY6 AONXEH OCYWECTBNSTLCA HA OCHOBAHUN MMAPaBINYECKOro
pacyeTta. CnenyeT NpUHMMATb, Kak NpaBuno, Tpybbl C MMHUMabHOWM TOMWWHOM CTEHKMW.
Tennounsonsumsa TpybonNpoBoa0B 13 MeOHbIX TPYD HOJIXHA OCYLLECTBNATLCS B COOTBETCTBUN C
TpebosaHnamm CHulM 41-03 n CM 41-103.

3.1 TEXHWYECKWE TPEBOBAHNA

3.1.1 1nsa ycTpoiicTBa Tpy6ONpoBOAOB AOMXKHbI MCMOJb30BaThCs TPYOLI, U3roTOBNSIEMbIE
COrnacHo TexHn4yeckomy nokymeHty [1] ns meam mapok M1dp no FOCT 859 nnu ns menmn mapku
CuDHP ¢ xuMuyecknm coctaBoM: Medb 1 cepebpo - He MeHee 99,9%, cpocagpop - (0,015-
0,040)%, npumMecu - ocTanbHoe.

JonyckaeTcs NpyMeHeHne MeaHbIX TPY6 ApYyrMx Mapok, OTBEYAIOWMX BbllleyKa3aHHbIM
TpeboBaHMAM.

3.1.2 OCHOBHblE (PM3UKO-MEXAHNYECKNE CBONCTBA MEAHBIX TPYO, N3roTOBNEHHbIX MO
TEeXHUYEeCKOMy OOKYMeHTY [2], npy TemnepaType 20 °C f0onXHb COOTBETCTBOBATb YyKA3aHHbLIM B
Tabnuue 1.

Tabnuua 1



CocTosiHMe

HaVMEHOBAHME NOKA3ATENS Msarkoe M Monyteepaoe NT Teepnoe T
(R220)* (R250)* (R290)*
BpemeHnHoe conpoTusnexue, Mia 210 250 280
OtHoCcMTENbHOE YannHeHne, % 40 20 3
Mogynb ynpyrocTu, Mna-10 " 0,6-0,9 0,8-1,1 1,0-1,3
Koa WUUNEHT NNHEHOTO YaNNHEHUS
5 ®e y 17 17 17

10
TennonposogHocTb, BT/M-K 365
YoenbHas TennonpoBOAHOCTD,

p 3,85
kOx/kr-°C-10

* R - 0603Ha4eHne BPEMEHHOTO COMPOTUBNEHNS COM TACHO MEXAYHApPOLHON Knaccuepukaumu.

3.1.3 HapyxHblit gmameTp 1 ToNwWmMHA CTEHKM MenHbIX Tpy6 [1] npuBeneHbl B Tabnmuax 2 u 3.

Tabnuua 2

B MmunnnmeTtpax

lMpenenbHoOE OTKNOHEHWE

HoMrHanbHbIR Hapy XHbI

Mo cpenHemy

Mo HapyxHoMy onameTpy*

amameTp anameTpy
TBEPAOE nonyTeepnoe
BCE COCTOAHNA COC?SHHI/IG COC'?IOHHFI/I)JGJ‘
Ot 6,0 no 18,0 Bkntou. 10,04 +0,04 0,09
Ce. 18,0 " 28,0 " 0,05 |+0,06 +0,10
" 280 " 540 " 10,06 +0,07 0,11
" 540 " 76, " +0,07 +0,10 0,15
" 76,1 " 889 " 0,07 +0,15 10,20
" 889 " 1080 " 0,07 0,20 10,30
" 1080 " 1590 " +0,2 +0,7 +0,4
"159,0 " 267,0 " +0,6 1,5 -

* Bkntoyas oBanbHOCTb (OTKNOHEHMUE OT KPyrnoi ¢popmel). ** COOTBETCTBYET OpUruHany. -
Mpnmevarne "KOLOEKC". NpumeyaHmsa 1 MNpenenbHble OTKIOHEHMS MO HAPYXXHOMY AnaMeTpy
Lns Tpy6 B MSIrKOM COCTOSIHUM MPUMEHUMBI TONTbKO K cpeaHeMy auameTtpy. 2 Tpybobl
OnameTpom cebilwe 108 MM CoeanHAITCA CBAPKOW N BbICOKOTEMIEPATYPHON NanKoi,
NO3TOMY TOYHOCTb UCMOJIHEHMS MO HAPYXXHOMY AMaMeTpy HE UMEET 3HAYEHUS.

Tabnuua 3

B MmunnnmeTpax




HomuHanbHbIl MpenenbHOE OTKNOHEHME MO TONWMHE CTEHKM NPU HOMUHANBHOW
Hapy>XHblli MaMeTp |TONWMHE CTEHKW® 4151 PEKOMEHOOBaHHbIX TUNOPA3MEPOB
0,6 0,7 0,8 0,9 1,0 1,2 1,5 2,0 2,5 3,0
6,0 +0,06 +0,08 +0,13
8,0 +0,06 +0,08 +0,13
10,0 +0,06 (+0,07 |+0,08 +0,13
12,0 +0,06 +0,08 +0,13
15,0 +0,07 (+0,08 +0,13
18,0 +0,08 +0,15
22,0 +0,09 (+0,15 |+0,18 [+ 0,23
28,0 +0,09 (+0,15 |+0,18 [+0,23
35,0 +0,18 [+0,23
42,0 +0,18 [+0,23
54,0 +0,18 [+0,23 |+0,30
64,0 +0,30
66,7 +0,18
76,1 +0,23 [+0,30
88,9 +0,30
108,0 +0,23 +0,38
133,0 10,23 +0,45
159,0 +0,30 +0,45
219,0 +0,45
267,0 +0,45

* Bknioyast 0TKNOHEHUe oT KOHUEHTPUYHOCTW. |_|pI/IMe‘-IaHV|e - KOHLl,eHTpI/I‘-IHOCTb
(paBHOMepHOCTb TONWWHDI CTeHKI/I) KOHTpPONnpyeTca npenenbHbIMN OTKNOHEHUAMN MO
TONWNHE CTEHKWN.

3.1.4 B 3aBACMMOCTHM OT fmaMeTpa MOXHO UCMoNb30BaTh TPybbl B 0Tpeskax nmbo B ByxTax
Hapy>HbIM frnameTpom 6yxT 500-1000 mm (Tabnuua 4). Tunosble pasmepbl U OTKNIOHEHUS
JornycKaloTcsa no cornacosaHuio.

Tabnuua 4

HapyxHblit nnametp T1py6, MMHoMUHaNbHAasA onvHa Tpy6, M|OTKNoHeHne, MM|Bua
6,0-22,0 25 unn 50 +500 ByxTa
12,0-108 (267) 3-5 +50 OTtpesok

3.1.5 Tpy6bl B MATKOM COCTOSIHUM CriefyeT NPUMEHSTb ANS1 YCTPONCTBA KONNEKTOPHBIX CUCTEM
BOLOCHAOXEHNS 1 CUCTEM OTOMNEHWS C paauanbHbIM pacnpeneneHnem TeNNOHOCUTENS K
HarpesaTe/ibHbIM Npubopam.

3.2 COPTAMEHT COEAVHUTEJIbHbIX YACTEN

3.2.1 1nga ycTpoiicTBa MOBOPOTOB 1 OTBETBIEHUIA HA TPpybonNpoBoaax u3 MeHbIx Tpyb cneayet
ncnonb3oBaTb COOTBETCTBYHOWME MeAHblE COEAMHUTENIbHbIE feTann 0Te4YeCTBEHHOrro Ui
3apybexHoro npoussonactea [3].

I'Ipvl COOTBETCTBYlOWEM obocHoBaHUK nonyckaeTtcsa npuMeHeHne coeguHNUTEeNbHbIX netanen ns
6pOH3bI, natyHu, HepxaBerou.teVl cranmun TepMOCTOVIKI/IX nnacrtmacc.

Lns npucoeAnHeHUs MeaHbIX TPY6 ¢ HarpeBaTenbHbIM MPUBOPOM 13 aNIFOMUHMS U €rO CM1aBoB
cnenyeT NpuUMeHsTb pe3bb0oBble NepexonHble 4eTann N3 HepXasetLwen ctanm nam 6poH3bl.

3.3 TUMNbl COEOVUHEHWIA

3.3.1 Tpy6bl Mex oy coboit U ¢ coeANHUTENbHBIMU OeTansiMn JOMXKHbI COeANHSTbCS
nocpeCTBOM CBapKM 1 KanunnsipHoi naviku. Mpu cneunansHOM 060CHOBaHUM MOXHO
MCMoNb30BaThb W Opyrue TUMbl COeaNHEHWA.



3.4 TUOPABJIMYECKUW PACYET

3.4.1 TnopaBnnyecknii pacyeT BHYTPEHHNX CUCTEM BOAOCHAOXEHNS 1 OTOMNEHNS N3 Me LHbIX
Tpyb cnenyeT BbINONHSATbL B COOTBETCTBUM C TpeboBaHnsaMu HacToswero Ceoaa npasun, CHull
2.04.01 n CHwul1 41-01.

3.4.2 MoTepu Haropa Z | M, Ha yyacTke BOAONPOBOLHON CETV ONpPeaensioTcs no opmyne
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roe L - pacyetHas onvHa yuactka Tpy6onposoaa, M;

* - noTepu Hanopa, Bbi3aBaHHbLIE FMAPABNNYECKUM CONPOTUBNEHNEM ANHULIbI ANUHbI TPY6;

- CpenHsaa No CeYEHMIO CKOPOCTb ABUXEHUS BOAbI, M/C (00 4 M/C - ANSA CUCTEM
X0N0LHOM0 BOAOCHabXeHUs!, 10 3 M/C - FOPSYEro 1 40 2 M/C - OTOMNEHMS);

2
£ - yckopeHue cBOBOAHOrO NageHus, M/c” ;

25 CYMMa KO3t PULIMEHTOB FMaPaBANYECKOro CONPOTUBNEHMS! CTLIKOBLIX COEAUHEHWIA,
COeaMHNTENbHBIX YacTen, apMaTypbl, NPUHMMaEMbIX MO NacnopTy 3aBO0B-U3roTOBUTENEN

nnbo no OaHHbIM, aHaNOrN4YHbIM NPOEKTUPYEMbIM CUCTEMAM, I'IpVI61'II/I)KeHHbIe 3Ha4YeHus £
MO>XHO NnpuHMMaTb No NpunoXxXeHuto A

3.4.3 MNoTepu Hanopa Ha eauHMUY ONUHBI TPy6onpoBoaa cneayeT onpenensite no opmynam:

LSl CUCTEM XONOLHOMO M LIMPKYNSILLMOHHOTO TPY6oNpoBO OB FOpsYero BOAOCHABXeHNS
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roe v - KosgPUUMEHT KNHeMaTUYeCKOW BSI3KOCTU BOAbI, M~ /C, 3aBMCUT OT TeMnepaTypsbl
(tTabnuua 5);

d - pacyeTHbIit anameTp TPy6, M (MPUHMMAETCS PABHBIM BHYTPEHHEMY).
3.4.4 Mapexve naeneHus &7 | Ma, B cucTeMe OTOMMEHWS CneadyeT onpeaensite nNo gopMmyne
AP =RL+E (4)
roe R -ynenbHas nuHeitHas notepsi AasneHns Ha 1 M AnuHbl, Ma/m;
Z -noTeps HaBNeHNst Ha MECTHbIX CONPOTMBNEHUsIX, Ma.
3.4.5 MoTepu naeneHns no gnuHe, lNa/M, MOXHO onpenennTb No oopmyne
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roe * - K03 OVLIMEHT CONPOTUBNEHNS MO ANMHE.
3.4.6 Koah pmLUMEHT CONPOTMBNAEHUS NO ANNHE A cnenyert onpenensaTtb no oopmyne
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roe L yuncno nonobus PeXnMoB Te4YeHns BoAbl;

LEI KOS PMLMEHT 3KBMBANIEHTHOW WEPOXOBATOCTH, M;

Ee .
t - yucno PeitHonbaca hakTuyeckoe.

o REI:I:I
®dakTuyeckoe yucno PeliHonbaca onpegnensieTcs no popmyne

REE]J =ﬁ

Vo, (7)

Yncno Peitvonbaca M | COOTBETCTBYOLWEE Havany keagpaTuyHoi o6nacTu ruapasnnyeckmnx

COMNPOTUBNEHWIA NMPU TypﬁyﬂeHTHOM OBUXeHUW BoAbl, onpeaengeTcs no popmyne
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Yucno nomobuns pexXuMoB TeueHns Bogbl # onpenensieTcs no dopmyne

b1+ 5585
lzRe _ 9)
KoatppmumeHT akBMBaneHTHOM (pPaBHOMEPHO-3EPHNCTON) LWEPOXOBATOCTH £ M,

NpUHMMaeTCs paBHbIM 1,0-10_5 M.

3HadeHus £ crneayeT onpenensitb no oopmyne
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Z =050 Y%, (10)

3
roe P - nnoTHocTb TennoHocutens, kr/m™~ (Tabnuua 5).

Tabnuua 5

lMokasatene |BenuumHa nokasarens npu remnepartype, °C
5 10 |20 |50 |60 |70 (80 |90

v .10%  m? jo[1,52 1,31 [1,01 0,55 |0,47 (0,41 |0,36 [0,36
P 10° , kr/m{1,00 [1,00 |1,00 [0,99 (0,98 0,98 (0,97 |0,97

3.4.7 MNpw npoBeLeHNN NPUBNNXEHHBIX TMAPABANYECKUX PACHETOB CNedyeT Nonb30BaThCA
Tabnuuamu (npunoxeHne b) u Homorpammamm (npunoxexue B).

3.5 PACYET KPENJIEHW/ N KOMMEHCATOPOB

3.5.1 Bbibop nNpmbnnXXeHHbIX 3HAYEHWIA PacCTOSHNIA MeXay KpenneHnsamu TpybonpoBoaos U3
TBEPLbIX MeAHbIX TPY6 crneayeT ocywecTBnATb Mo rpadouky (pucyHok 1). PacctosiHue mexay
KpEenneHnsiM1M ropu3oHTasnbHbIX TPY6ONPOBO4OB 13 MONYTBEPAbIX M MArKUX TPY6 He06x0AUMO
npvHUMaTh MeHble Ha 10 n 20% cooTBETCTBEHHO. Bonee ToYHble 3HAYEHUS PACCTOSHUIA



MeX Iy KPenneHnsMn Ha ropusoHTanbHbix TPyO6onpoBoaax cneayet onpenensTb pacieTom
(npunoxexwve IN).

6

i

| <

0 20 100 120
HapyxHbti awasmerp TpyD, MM

PaccToAMIe MENIY ONOpamMM, M
[

PucyHok 1 - Fpadpuk ans Boibopa paccTosiHUA MeXAy KpenneHUsiMU FOPU30oHTaNbHbIX
Tpy6onpoBoLOB 13 TBEPALIX MEAHbIX TPYD

PaccTosHus Mexay KpenneHnsaMmn BepTukanbHbix TPy6onpoBoAoB MOryT ObiTb 6onble Ha 25 n
30%. Ha cTosike BONXHO BbITb YCTAHOBNEHO XOTS Obl 0AHO KPEenneHne He3aBMcMO OT BbICOTbI
aTaxa.

3.5.2 B cuctemax oTonneHms ons KOMneHcaumm NpoaoibHbIX TEMAepaTypHbIX AedhopmaLimnii
(YANMHEHW 1 yKOPOYEHWIA) MPsSIMbIX y4acTKOB TPyOONpoBOAOB CleayeT npefycMaTpmBatb
YCTaHOBKY creumarnbHbIX KOMNeHCaTopoB. [1ng aToro Ha NpsiMbix yyactkax Tpybonposoaa
HeobxoaMMo npenycmatpusath M-06pasHble, [-06pasHble, NETNEBLIE U APYre KOMINEHCATOPSI
W NpaBuIbHO PacCTaBAATb HEMOABUXHbIE W MNOABUXHbIE KPEMNEHUS, PaCCTOSAHUS MEXAY
KOTOPbIMY ONPeaensnTcs pacyetToM (MpunoxeHue ). B kayecTBe HENOABUXHbIX OMOP MOryT
6bITb UCMONb30BaHbI AepXatenu ans Tpy6, 3akpenneHHble Ha CTPOUTENbHbIX KOHCTPYKLIMSIX.

3.5.3 MeaHble Tpybbl NpeanoYTUTeIbHO NPoKIaabiBaTh CKPbITO B 60po3aax, kaHanax u
waxTax, Np1 aToM JoNXeH 6biTb 06ecneyeH AOCTYMN K pa3beMHbIM COEAMHEHWSIM U apMaType
MyTeM yCTPOMCTBA LBEPOK N CbEMHbIX WWTOB, HA MOBEPXHOCTM KOTOPbIX HE [OMXHO BbITb
OCTPbIX BbICTYMOB.

Mpwu ckpbITO Npoknanke TPy6oNPOBOLOB B MECTAX PACMONOXEHMS Pa36OPHbBIX COEANHEHWIA U
apmartypbl cnefyeT npeaycMaTprBaTh SIOKW UM CbEMHBIE WHTbI, HE UMEIOLWME OCTPbIX
BbICTYMOB.

Crosikn uenecoobpasHo pasmeluatb B kKaHanax, Huwax, boposanax, 3a 4eKOpaTUBHBIMU
naHensMn Unu, Kak UCKNIYEHNE, 3aMOHONYMBATD NX B CTEHAX U NEeperopoakax.
"opu3oHTanbHble TPy6oNpPoBOAbI 1 MOABOAKM K OTONMUTENbHBIM Npubopam fonyckaeTcs
pasmewarb Mo NepeKkpbITUSM 1 38 MIUHTYCaMM.

OTKprTaFI npoknanka MmenHbIX prﬁ nonyckaeTcsd B MeCTax, NCKNKoYaloWmnx nx MexaHnyeckoe
noBpeXxmneHne. OTKprTbIe y4aCTKN MOKHO 3aKpbiBaTb oeKOopaTuUBHbIMU 3IEMEHTAMW.

3.5.4 [lonyckaeTcs 3aMOHONNYMBAHME MEAHbBIX TPYOONPOBOAOB TONBKO B KOXYXe (Hanpumep, B
roYPUPOBAHHBIX NONN3TUNEHOBLIX TPybax). MpumeHeHne rodpprpoBaHHbIx TPy 13 MNBX He
nonyckaetcs. [1o 3aMoHOIMYMBaHUs Tpy6onpoBoaoB HEOBXOAMMO BbINOMHUTD
WCMNONHUTENbHYIO CXEMY MOHTaXa AaHHOro yyacTka v NPoBECTM rMApPaBANYECKNE UCTIbITaAHUS.

3.5.5 boposabl Unu kaHanbl cnefyeT 3aKkpbiBaTbh NOCAE NPOBELEHNS FTUOPABANYECKUX
ucnbiTaHwin TpyboNpoBOLOB.

3.5.6 1ns npoxona Yepes CTPOUTENbHbIE KOHCTPYKLMM HEODHX0AMMO NpedycMaTpmBaTh

QYT NSAPbI, HANPUMEP M3 NONMATUNEHOBLIX TPYDH. BHYTpEeHHNIA onamMeTp goyTnspa LonXeH bbiTb
Ha 5-10 MM 60nblue HapYXHOro AnaMeTpa NpokiaabiBaeMon Tpybbl. 3a3op Mexay Tpyboii u
PyTNSpoM Heob6xoAUMO 3aLenaTbh MArKUM BOLOHENPOHNLAEMbBIM MATEPMASIOM, [OMYCKaOWMM



nepemMeueHmne pr6bl BOO/Ib NPOAO0JIbHOIR OCMK.

3.5.7 PaccTosiHue B CBETY MeXY CTPOMTENIbHON KOHCTPYKLUMER 1 MeLHbIM TPyOONpoBOaOM,
NMPOXOASMM BAOSb HEE, [ONMXHO BbiTh HE MeHee 20 MM.

3.5.8 MeaHble TpyboNpoBOAbI OTOMNEHUS U FOPSYEro BOLOCHABXEeHNs cneayeT NpoknaabiBaTh
He MeHee YeM Ha 50 MM Bbllwe TPpy6ONPOBOAOB CUCTEM XO/I0AHOMO BOAOCHAO XEHMS.

3.5.9 PacnpenenntenbHble KONIEKTOPbI U 3aNOpHO-PErynpytoLLyto apMaTtypy cneayet
3aKpensaTb C NOMOLbI0 CAMOCTOSATENbHbBIX HEMOABUXHbBIX KPENNEHWIA.

3.5.10 Ons kpenneHns MenHbIX TPY6 pEKOMEHAYETCSA NPUMEHATDL U3LENUS COrNacHO
KaTtanoram 3aBO0OB-U3rOTOBUTENENR, MPU COOTBETCTBYIOWEM 060CHOBAHUN [,OMYCKAETCS
NPUMEHEHNE KpPeneXa, HanpuMep NCnosib3yeMOro Ans NoanMMepHbIx Tpy6.

3.5.11 MuHuManbHoe paccTosiHie OT OCeli OTBOAOB W TPOVHUKOB A0 KPEenieHuii cneagyeT
NPUHMMATb C y4eTOM TEMNEpaTypPHOro N3MEHEeHNs ONVHbl TPYObI, KPenneHUst Npu 3TOM LOJXHbI
pacnonaraTbCs Ha PacCTOSAHUN He MeHee 50 MM OT COeIHUTENbHbIX eTanei.

4 TPAHCIOPTUNPOBAHWE N XPAHEHWE

41 pr6bl n coeonHNTEeNbHble YaCcTu NepeBO34T B KPbITbIX TPAHCNOPTHbLIX CpeacTeax
TPaHCNopTOM BCEX BUOOB B COOTBETCTBUM C NpasuiamMn nepeso3ok, AeNCTBYIOWUMN Ha
TpaHcnopTe AaHHOro suaa.

4.2 MNpw TpaHCNopTUPOBaHUM TPYObl U COEAUHUTENbHBIE YacTU OONXHbI ObiTb 3aWMLLEHbI OT
MeXaHU4YeCcKnx NoBpPeXAeHW, NonanaHns Ha HUX Bnaru U akTMBHbIX XMMUYECKMX BELECTB.

4.3 NepeBo3ka MeaHbIX TPY6 AONXHA OCYWECTBNSTHCSA B FOPU3OHTANIBHOM NOJIOXEHUN
HEe3aBuCKMO OT TOr0, B KAKOM BUIE OHU NOCTaBASOTCS (B 0Tpe3kax nunm byxrax).

4.4 MNpw Norpy3o4Ho-pasrpy30yHbix paboTax, TPaHCNoPTUPOBAHUN U XPAHEHUN MeAHbIE TPYObI
Heobxonmmo obeperatb 0T MEXAHUYECKUX NOBPEXAEHWA. 3anpewaeTcs copacbiBaTtbh Tpybbl C
TPaHCMOPTHbIX CPeACTB NN BONOYUTE Mo Ntoboi noBepxHocTU. Bo BpeMs norpysku cneayet
MPUMEHSATB CTPONbI M3 MSATKOro MaTepuana.

4.5 XpaHuTb MefHble Tpybbl He06x0AUMO B WTabensix BbicoTon A0 3,0 M, €CN NHOE He
npeanncaHo NPou3BOAUTENEM.

5 MOHTAX TPYBOINPOBOLOB

5.1 MoHTax TpybonpoBoaoOB M3 MeAHbIX TPYO AOMXKEH OCYWECTBASTHCS MO MOHTAXHOMY
NnpoekTy ¢ y4yeToM TpeboBaHuin CHulM 12-01.

5.2 PaboTbl no MOHTa>y OO0N1>KHbl BbIMONHATbCA NepCcoHa/ioM, 03HakKOM/IEHHbIM C
0cobeHHOCTSAMY 06paboTkn MeaHbIX TPYO6.

5.3 1o npoBeneHNs MOHTaXHbIX paboT MeaHble TPy6bl, COEANHUTENbHBIE AeTanu, apMaTypa u
cpencTBa KpenneHns LOoNXHbl 6biTb NOABEPrHYThl BXOAHOMY KOHTPOO. Tpy6bl,
coeaMHUTENbHbIe feTanu, a TakXxe CpeAcTBa KpenneHns f0NXHbl UMEeTb CONPOBOANTENbHbI
LOKYMEHT, NOATBEPXAAIOWMIA UX COOTBETCTBNE HOPMATMBHbLIM TPEOOBAHNSAM.

5.4 Tpy6bl LONXHbBI UMETb MAPKMPOBKY, yYKaablBatowyo anameTp Tpybbl. Ha nosepxHocTu Tpy6
He LOMXHO ObITb MEXAHNYECKMX NOBPEXAEHWA 1 N3NOMOB. Tpy6bl HE AONXHbI 6bITb CKPYYeEHbI
VAW CNITIOWEHBI.

5.5 Ha wTyuepax u HakMaHbIX raikax coe AuHNTeNbHbIX geTtanei pesabba AonxHa bbiTb
HapesaHa B cooTBeTcTBUU ¢ TOCT 6357. Conpsiraemble AeTanu He AOJNIXHbl UMETb BbIGOUH,
3ayceHues, LuapanuH. Npoknanku (pe3nHoBbIe, NAPOHNTOBBIE U T.M.) AONXHbI UMETb
npaBuibHYIO0 FEOMETPUYECKYIO PopMY.

5.6 CpefncTea kpenneHust MeaHblx Tpyd O0NXHbI UIMETb MOBEPXHOCTb, UCK/THOYaIOLLYHO
BO3MOXXHOCTb MEXaHNYeCKOoro nospexaeHus Tpyb. KpenneHus He fONXHbI UMETb OCTPbIX



KPOMOK 1 3ayceHLeB. Paamepbl XoMyTOB, douKcaTopoB, ckob O0MXHbI CTPOro COOTBETCTBOBATh
nnameTpam Tpy6. CTanbHble KPenneHNs LOMXKHbI UMETb @HTUKOPPO3MOHHbIE MOKPbLITUS MO0
KOHTaKTUPOBATb C MEAbIO YEPE3 PE3MHY, HE COAEPXALLYIO XNOp.

5.7 [lo Hayana MoHTaxa TpybonpoBoA0B HE06XO4MMO BbIMONHUTL Cnefytowme
NOArOTOBUTE/bHbIE ONepaLmnn:

- 0T06paTh TPYyDObLI M COEANHUTENbHbBIE OeTanu, Npowenwmne BXO4HON KOHTPOb;

- paameTtuTb Tpyby B COOTBETCTBUM C MPOEKTOM UM NO MECTY C Y4ETOM Npunycka Ha
nocnepytollyto 06paboTKy Npu MakcMManbLHOM UCMONb30BaHUK Matepuana Tpy6. PasmeTtka
Tpy6 MOXeT BbiTb OCYWECTBAEHA CTaHAAPTHBIMU MEPUTENbHBIMU MHCTPYMEHTaMK:
N3MepuUTENbHOM NIMHEKON, CKNaaHbIM METPOM, PYNETKOM, a TakXe cneumnasnbHo
N3roTOBNEHHBIM WAabNOHOM M pasMeTo4HbIM NpucnocobneHnemM. MeTku ons nocneaytowen
pe3ku Ha Tpybax HaHOCATCA KapaHAaloM v Mapkepom. HenonyctuMo HaHeceHve LapanwH
M1 HaAPE30B Ha NOBEPXHOCTU TPYObl BHE MecTa pesKu.

5.8 Tpy6bl LonXHbl 6bITb POBHO 06pe3aHbl. Pe3ky Tpyb cnenyeT npon3BoanTb MENKO3Y6OoN
HO>XOBKOW MO MeTanny cornacHo pasmetke nog yrinom 90° k ocu Tpy6bl, He gonyckas cMaTus
Tpy6bl 1 06pasoBaHus 3ayceHues. KocrHa pesa fonXHa COOTBETCTBOBATL 3HAYEHMSM,
ykasaHHbIM B Tabnuue 6. [ns ycTpaHeHUs 3ayCeHUEB 1 0BaNbHOCTW HEO6X0AUMO
ocylwecTBnsATb 06paboTKy 1 KanmbpoBKY TOPLIOB 1 KOHLIOB TPYO C MOMOLLbIO crieumanbHbIX
WHCTPYMEHTOB-KanmbpaTopos.

Tabnuua 6

B munnumeTpax

HapyxHblin nnameTp Tpy6bl|KocrHa pesa, He 6onee
6-18 2
22-42 3
54,0-76,1 4
88,9-108,0 5

5.9 Pa3MoTKy 6yXT HEe0OXOOMMO OCYLLECTBASATbL Tak, YToObl MapkMpoBKa Ha Tpybax Haxoaunacb
Ha oHol obpasyoleli NoBepPXHOCTN TPYObI.

5.10 Mpoknanky MeaHbIx TPy6 B MOMELLEHNMN OCYLWECTBASIOT MOCNE OKOHYaHNS CTPOUTENbHbIX
paboT 1 yCTAHOBKWU 3N1EMEHTOB KPEMNEHNS, @ NPW OTKPbLITON NPOKNAAKe - OKOHYaHNSA 1
OTAENOYHBIX paborT.

5.11 Ons obecneyeHnst COOCHOCTY CBOBOAHOr0 KOHLA TPYObl C THE3A0M OUTUHIA NPY NX
coeaMHEHUN NOCPeACTBOM Naikn HeobxoanmMo nonbupatb TPyObl M COEANHUTENBHbBIE YaCTU
nyTeM BbIBOPOYHOro KOHTPOS X pa3MepoB, yKasaHHbIX B Tabnuue 7.

Tabnuua 7

B MmunnnmeTpax

HapyxHblit nuameTp Tpy6bi[Jdonyckm Ha OnameTpanbHbiii 3a30p
Hapy>XHbIA AuamMeTp|BHYTPEHHUA OnaMeTp(MakCuMyM |[MUHUMYM

Or640018 +0,045 +0,155 +0,065 0,20 0,02

22128 10,055 +0,185 +0,075 0,24 0,02

Ot 35 no 54 +0,070 +0,230 +0,090 0,30 0,02

Ot 64,0 no 76,1 0,070 +0,330 +0,100 0,40 0,03

5.12 BbI6OPOYHBIM KOHTPOEM NPOBEPSAIOTCA ANWHBI y4ACTKOB MOA NANKY U LONYCKW Ha HUX
(tabnuua 8).

Tabnuua 8

B MmunnnmeTpax



HapyXHbili auameTp MeaHom I nwvHa ruesna [nuHa oxsaTbiBaeMoro Jonyck Ha anuHy Ly
TPpyGbl iy KoHua %2 L2
6,0 7 9 1,2
8,0 8 10 1,2
10,0 9 11 1,2
12,0 10 12 +1,4
15,0 12 14 1,4
18,0 14 16 1,4
22,0 17 19 *1,6
28,0 20 22 1,6
35,0 25 27 2,0
42,0 29 31 2,0
54,0 34 36 2,0
64,0 35 37 2,0
76,1 36 38 2,5

5.13 Mpoknanky Tpyb cneayet BecTu 6e3 HaTsira. Bo ns3bexaHune nonagaHus rpsasu u mycopa B
TPy6bl cCBOOOLHbIE VX KOHLbI HEOBXOAMMO 3aKpbiBaTb 3arnywkamu. He nonyckatoTcs
CNNoWMBaHNA 1 nepenombl TpybonpoBoLOB BO BpeMs MOHTaxa. [MNpu cmaTum Tpyby cnenyer
BbINPAMUTb U NPUAATb el LMANHOPUYECKYIO (DOPMY AEePEBSHHbBIM U PE3NHOBLIM MO/TOTKOM.
Takylo onepaumio 4onyckaeTCcs OCYWeCTBAATb TONbKO OANH pa3 Ha KOHKPETHOM y4yacTke.

5.14 Mexay MeZHbIMM TpybONpPOBOAAMN rOPSYE U XONOLHO BOLbI PACCTOSHUE B CBETY
LONXHO BbITb HE MeHee 50 MM (C y4eToM TONWMHbI n3onaumm). Mpu nepeceyeHnm
Tpy6ONpPOBOLOB PACCTOSHNE MEXAY HUMU [ONXHO 6bITh HE MeHee 30 MM. TpybonpoBsoab
XONOLHOW BOAbI CNefyeT NpoKnaabiBaTh HUXe TPyOONpOBOAOB ropsiyero BOLOCHAO XeHMS 1
OTONNEHNS.

5.15 YcTpoiicTBO Tennonsonsuum Ha TpybonpoBoaax BOgOCHaOXeHUs U OTONeHNs cneayet
NpPon3BOANTb B MONIHOM COOTBETCTBUMN C MPOEKTOM.

5.16 MoBopoThbl TPY6ONPOBOLOB CNefyeT OCYILECTBAATb C NPUMEHEHNEM CTAHAAPTHbIX
YrofIbHVIKOB 1 3NIEMEHTOB FHYTbSI (PUCYHOK 2).

d = HapyxkHBIR OIHAMETR
X — KPAaTHOCTbL paaMyca Hiruba

PucyHok 2

CamocTosiTenbHbIn N3rnb Markux Tpyb HapyXHOro amameTpa 4o 22 MM MOXXHO OCYLWeECTBNATb
BPYYHYIO C MAHMMA/IbHO [OMNYCTMMbIM PaanycoM usrnba He MeHee 6-kpaTHOro 3HaYeHns
Hapy>XHoro anametpa Tpybbl. MiarnbaHune npv nomowwm ruboyHbIX NpyXuH, Tpy6ornbos
NPOBOAUTCS NPU COBNOAEHUN MUHUMATBHO AONYCTMMbIX PaLMNyCOB N3rmboB B COOTBETCTBUN C
Tabnuuei 9.

Tabnuua 9 - MMHMManbHO AONyCTUMbIE paauycbl U3arméa MeaHbIX TPY6 Npu NoMoLLU
MHCTPYMEHTOB 6e3 npeaBapuTeNbHOrO CMSAryaloLLero oTXxura Mmecta uarnba

B Mmunnnmetpax



Tpy6bl U3 Meau XecTtkoctb  [OmameTp|Cnocob rmbku Paguyc narnba
XonogHas
HewnsonuposaHHble Markue L322 BPYUHY!IO - Prin = B~ 8 Pgy = 3 6d
WHCTPYMEHTOM
XonopgHaa nc
MonyTeepable [£15 HarpeBoM - Proin = 3.0
WHCTPYMEHTOM
Teepable <18 Prn = e
MonyTteepable Xonoaas ne
»22 HarpeBoM - Fin = 4 —5d
n TBEPAbIE
WHCTPYMEHTOM
C HaHeceHHoI B XonogHas
3aBojckux ycnosusax  |Markue £ 22 BPYYHY!IO - Py = & —8d ryp = 5- 5,54
nsonsaumven WHCTPYMEHTOM
MonyTeepable <17 XonogHas - P = 5 5.5d
1 TBEPAbLIE WHCTPYMEHTOM

He nonyckaetcs 3amMATuiA, BOJIH U CKNAA0K HA BHYTPEHHE MO OTHOLWEHWIO K LEHTPY narnba

noBepxHocTh Tpyob.

XononHas rubka nonyTeepabix U TBEPAbIX TPY6 C pasMepamu Hapy>XHOro ouameTtpa
6onbwuMK, YeM ykasaHbl B Tabnuue 9, AonyckaeTcsl TONbKO nocne NpeasaputenbHoro

CMsIryatowero oTxura mecta naruba aueTvneHoBoii ropenkoii npu £ = 650 °C ¢ cobniogeHnem

paauyca uarnba He MeHee 4 BeNUYMH pasMepa HapyXHoro auametpa Tpyobl.

5.17 Ins cbopkm MeaHbix Tpy6 Mexay coboii 1 ¢ coeanHMTENbHbIMK YacTsIMU cneayeT
1cnonb3oBaTb CoeanHeHusa cornacHo Tabnuue 10.

Tabnuua 10
Temne- |Paboyee nasneHue,
Tun coeanHeHms parypa |Mrla, 8
BoAbl, [TpybonpoBone
°C InameTpoMm
6-28 [35-54 |164-108
MM [MM  |MM*
Msrkas navika gns Tpy6 auameTpom He 6onee 108 Mm Oo110 16 |[1,0 (1,0
TBephas naika Lns cucteM BOAOCHAOXeHUs TONbKO Ans Tpy6 o110 |16 10 |10
anameTpom o1 32 00 267 MM
3aXuMHoe (LaHroBoe) ANs PEMOHTHbIX LeNen n AN cucTem
Hebonbworo pasmepa. Mpwv ncnonb3oBaHun ¢ nonyTeepabiMm |30 12 (1,2 10,8
TBEPLAbIMM Tpyb6amMu TpebyeT NepuoLnyeckol NPoBEepKX
65 1,0 1,0 1|06
110 06 [06 |04
Mpeccosoe ansi Tpy6 anameTtpom go 108 Mm 65 25 (16 [1,6
110 25 (1,0 (1,0
Ceapka, cBapko-narika ons Tpy6 onameTtpom cB. 108 Mm o 110 MNpesbiwaer

TpebosaHus CHwull

* 1o 267 MM N5 TBEpLOV NanKu.

5.18 KanunnspHyto naviky cnenyeT BbINOMHATb B TAKOW TEXHONOrMYECKOW
nocnenoBaTenbHOCTU:

- yoanuTb obpasoBasLmecst Npu peake Tpybbl 3ayceHLUpl (rpaT);

- MIPOM3BECTM KannbpPOBKY CHapPY XK rMaaKoro KoHUa ofHo Tpybbl 1 N3HYTpK pacTpyba apyroi

Tpy6bl (pacTpybHas Wwenb - KANUINSPHBINA 3a30p Y COBpaHHbIX TPYOHbLIX 3/IEMEHTOB - AOMXHA
HaxoamTbcs B npenenax 0,05-0,2 mm);

- 04MCTMTb A0 Bnecka BHYTPEHHIO MOBEPXHOCTb pacTpyba 1 HapyXHyto rnagkoro KoHua




cnameaeMmbiX TPY6 MeNKOM HaXX4a4yHOW WKYPKOWN AN NHBIM NpefHa3HaYeHHbIM 414 3TOW Luenu
mMatepuanom;

- MOKPbITb CPNIIOCOM HaPY>KHYO NOBEPXHOCTb KOHLA TPyObl HA y4aCTKe COMPSIKEHUS TOHKUM
Cnoem;

- CO4YNEeHUTb coenonHdaeMble aIeMeHTbl BPY4HYIO, ONyCKaeTCs nxX B3aMHOE BpalleHne;

- B3Tb MPUMOWi B BUOE NPYTKa, HarpeTb COeOnHsIeMbIe YacTu NiaMeHeM OT ropesnikn 1o
pacnnasneHns Npunos NPW KacaHum NpMnoem pacTpyoHO Wenn coeanHEeHNs 1 3anoHUTb
nosy4YaembiM pacniaBoM pacTpy6Hyto Wenb;

- OXN1aAuTb eCTEeCTBEHHbIM MyTeM CoeAuHEeHVe [0 TeMnepaTypbl OKpyXatollero so3ayxa 6es
NPUNOXEHNS MOHTaXHbIX Harpy3oK;

- yAannTb ocTaTku gontoca ¢ nagHoOro coeanHeHuns.

5.19 lMpu npoBeaeHUN NasnbHbIX paboT cnefyeT UCNoNb30BaTh NPUNOW 1 ¢ HOCHI B
COOTBETCTBUM C pEKOMEHaUNsMN 3aBOO0B-U3rOTOBUTENEN.

He nonyckaeTcsa npuMeHeHNe CBUHLOBOCOAEPXALLMX MPUMOEB B CUCTEMAX BOAOCHAOXEHNS.
Mpwv coeamHeHnn TBEPLOW NAVKOW ABYX MELHbIX 3IEMEHTOB - MEAUN C MEeAbIO C MOMOLLbBIO
MPWNOEB, N3roTOBNIEHHbLIX HA OCHOBE Meau C POCHOPOM NN MeLN C POCHOPOM U cepebpom,
g ntoc He NpumeHsieTcs. Ecnn cnaneaioTcst Mexay coboli 9neMeHTbl U3 Pas3HbIX CrIaBoB MEAU -
mMeAab ¢ 6POH30 UM MeLb C NaTyHblo, BCeraa HeobxoanmMo Ucnonb3osatb dotoc. Mpu
MCMoNb30BaHUM NpUMNoes ¢ 60NbWwnM coaepxaHnem cepebpa Takxe HeobxoaMMo Bceraa
ncnonb3oBaHne g oc-cpencTs.

5.20 MnaBneHue npunos fonyckaeTcst NPOU3BOAMTb Fa30BbIMU U 3N1EKTPUYECKUMU
HarpeBaTe/bHbIMM YCTPONCTBaMU Npu ycnosun obecneyeHns TemnepaTypbl Harpesa,
COOTBETCTBYIOWEN cocTary npunos (npunoxeHue E, Tabnuua E.1 - gnsa markon nankn n E.2 -
ons TBepaon narikmn). CoeanHeHne 6onee 4em ABYX aNEMEHTOB CneayeT NPou3BoAUTb
04HOBPEMEHHO.

5.21 CoeaunHeHne MelHbIx Tpy6 co CTanbHbIMU TpyHaMu, 3anopHO-Pery MpyHoLLel 1
BOLOPa3bopHOI apMaTypoil BbIMONHSETCS Ha pe3bbe C MCNoNb30BaHMEM CrieumanbHbIX
coeanHUTENbHbIX YacTel. HaHeceHne pe3bbbl HA MeAHbIE TPYObl HE LomnyckaeTcs.

5.22 Cbopka Tpyb C COeaNHUTENbHbBIMY YacTSIMU, UMEIOLWMMI Hapy XHYo pe3boy,
OCYLECTBNSETCS MO COMPSiraeMbiM NOBEPXHOCTSAM AeTanen 6e3 ynnoTHeHus pe3bb0oBoWi raiku.
[ns npucoennHeHns Tpyb K YacTSM, MMEIOLLMM BHY TPEHHIOI0 pe3bby, HeobXoaMMo
MCMONb30BaTb HUMMNENb C YNNOTHEHNEM pe3bb0Boi YacTu neHToh dYM.

5.23 Maiika MeaHbIX TPy6 1 PUTUHIOB BCThIK HE AONycKaeTcs.

5.24 VicnbiTaHne cncTeMbl NPOM3BOAUTCSA Cpasy NOCNe OKOHYaHNS MOHTaXa C Lenblo yaaneHus
OCTaTKOB (P NOCOB HA BHYTPEHHEN NOBEPXHOCTM CoeamnHeHuii. B cnyyae ecnu ncnbitaHne
OTNOXEHO MO BpeMeHU, cpasdy nocne cOopkn CMCTEMbI MPON3BOAUTCS TEXHONOrUYecKas
npombiBka. NpoTrMBONoOKasaHUn K MICNONb30BaHNIO MPOMbIBOYHbLIX PACTBOPOB C COAEPXKaHNEM
cBoboaHoro xnopa oo 200 Mr/n He uMeeTcsl.

6 NCIbITAHWUE TPYBEOMNPOBOLOOB

6.1 PexXxuMmbl 1 nocnenoBaTenbHOCTb FMAPOCTATUYECKMX (TMAPABANYECKIX) NN
MaHOMETPUYECKMX (MHEBMATMYECKUX) UCMbITaHW TPy6oNpOBOAOB NPVBEAEHDI B
COOTBETCTBYIOWMNX HOPMATUBHbBIX OKYMEHTax.

6.2 MNpn NONOXNTENBHON TEMMEpPATYpe OKPYXatowWwero Bo3ayxa BHYTPeHHWEe CaHUTapHO-
TEXHUYECKME CUCTEMBI, CMOHTMPOBAHHBIE C MPUMEHEHNEM MEAHbBIX TPYO, [ONXHbI
NCMNbITbIBATbCSA TMOPABANYECKIM NYTEM.

6.3 MNprieMka BHyTPEHHMX CaHNTapPHO-TEXHMYECKMX CUCTEM B 3KCMyaTaumMio Npon3BoaMTCS B



COOTBETCTBUW C AENCTBYIOWUMN Npasunamu. I'IpM 3TOM [O/1XEeH OCYWeCTBNATbCA
npensapuTenbHbI BU3yarbHbli KOHTPOJIb HA COOTBETCTBUE Tpe6OBaHV|9IM OaHHOro
OOKYMEeHTa, NpoeKTa v AencTByolen HOPpMaTUBHO-TEXHMYECKON AOKYMeHTaUum BCex
CMOHTWUPOBAHHbIX pr60|‘|p0BO,JJ,OB N nx otaenbHbIX 3N1EMEHTOB.

6.4 rVIJJ,paBJ'IVI‘-IeCKOG ncnblTaHne pr60I'IpOBO,D,OB, 3anenblBaeMblX B CTPOUTENbHbIX
KOHCTPYKUUAX, Heobx0aMMOo npoBoANTb 00 3aMOHONTNYMNBAHUA pr6

6.5 Cuctembl BOJOCHABXEHMS MO OKOHYAHMU UX MOHTaxa A0J1KHbl ObITb MPOMbITHI BOAOW A0
BbIXxoa ee 63 MexaHNYECKNX B3BECEN B TEYEHNE BPEMEHU, YKA3aHHOMO B TEXHNYECKOA
nokyMeHTauun. MpoMbiBKa CUCTEM XO3SAMCTBEHHO-NMUTLEBOIO BOLOCHAO XEHMS cuntTaeTcs
3aKOHYEHHOI NOCHe BbIXx04a BOAbI, YLOBNETBOPSIOWEN TpebOBAHNSAM CaHUTAPHbBIX HOPM.

6.6 lNocne BbINONHEHNS MOHTaXa CMCTEeMbl OTOMNEHWS CneayeT NPOBEeCTM ee BU3yasbHbIi
OCMOTp 1 nocnenytouee UCrbiITaHue Ha repMeTUYHOCTb MPU AaBNEeHUN, NPEBbIWAOWEM
paboyee B 1,5 pasa, HO He MeHee 0,6 MIa, Nnpu NOCTOSAHHOI TEMNepaType BOAbI.

6.7 Mpu NnoaroToBMTENbHBLIX paboTax nepen ruapaBanyeckM UCNbITAHUEM CUCTEMbI
Heobxo4unmo:

- OTKJIIOYUTb NPEeLOXPaHUTENbHbIE KNnanaHbl, PEryMpoBOYHbIE KlanaHbl, AaTYVKW 1 ApP., CNn
IONycTUMOE AaBfieHVe yKa3aHHO apMaTypbl MEHbLUE BENUYMHbBI NPOOHOIro NaBNeHus ;

- OTK/TIOYEHHblE 3/IEMEHTbI 3aMEHUTb 3arnywkamy nnm 3anopHbIMK KnanaHamu, nonyctnMmoe
AaBneHne Onsa KOTopbIX 60/blle BEIMYNHBI I'Ip06HOFO naBneHuns,;

- NOAKNOYNTD K CUCTEME MAHOMETP C TOYHOCTbIO namepeHmsa 0,01 MlMa.

6.8 Cuctemy cnefyeT 3anofIHNTb BOAOW MeONEHHO NPU OTKPbITbIX BO3OYXOCMYCKHbIX
yCTpoWicTBax Bo n3bexaHune o6pa3oBaHUsi BO3OYIWHbIX MPOOOK.

6.9 N'mapasnmyeckue NcnbiTaHs HeO6X04MMO NPOBOAUTL NPY NOCTOSIHHOM TeMnepaTtype B ABa
aTana:

1- aTan - B TeyeHue 30 M1H ABaXAbl NOAHUMATbL AaBMeHUE 00 PaCUYETHOM BENNYMHBI Yepes
kaxable 10 MuH. B nocnenytowpe 30 MUH nageHve naBsneHns B CUCTEME He AO0NXKHO
npesbiwaTb 0,06 Mla;

2-ii aTan - B nocneaywwye 2 4 nageHue nasneHnus (0T 4aBneHus, LOCTUrHYTOro Ha 1-M aTtane)
He O0JIXHO 6biTb Bonble, Yem Ha 0,02 MMa.

6.10 cnbiTaHHyo TpyBONPOBOAHYIO CUCTEMY ClieayeT nepenasaTh B 9KCrayaTauuio B
cooTBeTcTBUM co CHul 3.01.04.

7 SKCTUTYATAUUA NN PEMOHT

7.1 Cnecapw, Npon3Boasime 3KCnnyaTaumio 1 PEMOHT, AONXHbI 6bITb 03HAKOMNEHbI C
0cobeHHOCTSAMM 06paboTkm 1 TeXHONOrneit cOopPkM MeLHbIX TPyH.

7.2 B cnyvae noepexaeHus yyacTtka TpybonpoBona Heo6x0aMMO Bbipe3aTb U 3aMEHUTb

e EeKTHbI y4acTok. 3aMeHa NPOM3BOAMTCS C MOMOLLbIO OTpe3ka MeLHOW Tpybbl
HeobX04MMO ONNHbBI, COELMHAEMOro ¢ TPybonpoBoLOM C noMoLwbio nariku. MNpu 3ameHe Tpyo
BO BPEMS PEMOHTA HE ONyCcKaeTcs ycTaHaBnMBaTh TpyObl MeHbero auametpa. MNpu
MCMOMb30BaHUN 3aXUMHbIX OUTWUHIOB B OTCYTCTBME CrieumanbHoro 060CHOBaHMS Npy NepBo
X€e BO3MOXHOCTU HEODXOAMMO 3aMEHNTb COEAUHEHNS HA NMPEeAYCMOTPEHHbIE MPOEKTOM.

7.3 Teuns pa3beMHbIX COeAUHEHUSAX YCTPAHATCA NOABEPThbIBAHNEM raek UM 3aMeHomn
yNnoTHUTENA.

7.4 He nonyckaeTcs MexaHn4yeckoe noBpeXxaeHune Tpyb npu NnpoBeAeHUn pyrmx PEMOHTHbIX
paboT. B MecTax BO3MOXHOro noBpexneHns Tpy6 HE06X0AMMO CTaBUTb OrpaX AeHus.

7.5 NS 04NCTKIN HapyXHOW MOBEPXHOCTM CnefyeT NPUMEHSTb MaTepuan, UCKoYatoLWwuii
MexaHn4eckune NoBpeXAeHNs CTeHOK Tpyo.



7.6 MNpwn 3amopaxnBaHnn BOAbl B CUCTEMAX BOLOCHAO XEHMWS U OTOMNEHUS U3 MEAHbIX TPY6
cnenyeT UMeTb B BUAY, 4TO TPYObl 1 cCOeaMHEHNS BbIOEPXUBAIOT He Bonee:

3-x umknos - gns Tpy6 "M";
2-x uuknos - gns Tpy6 "MT";
1-ro uvkna - ona Tpy6 "T".

He cnenyet monyckatb 3aMOpaxmBaHust BHYTPEHHUX CAHUTAPHO-TEXHUYECKMX cUCTeM. B
crnyyae 3amep3aHus Hanuuve npobok B Tpy6ax MOXHO pacrno3HaTh N0 MECTHOMY PaCLIMPEHUIO
Tpy6bl. MNporpesaTb Tpyby cneayeT TEN/bIM BO3LYXOM UNu ropsiyeit Bonoi. Kateropumyecku
3anpellaeTcs UICMoNb30BaTb OTKPLITOE Niamsi 1 06CTyknBaTh TPpyby MONOTKOM; AomnyckaeTcs
MCNONb30BaHNe MHIOYKLUMOHHbIX aneKTpoHarpesaTteneit. Mpu npuMeHeHnn ra3oBoro Harpesa
HeLoMNyCTUMO HEMOCPELCTBEHHOE BO3LECTBIE OTKPLITOro NnameHu Ha Tpy6sl. Mpu nepsoit
BO3MOXHOCTW CNeayeT 3aMeHNTb NOBPEXAEHHbIA y4acTok Tpybonposoaa.

7.7 Mpw ocnabnexHun 3agenku mexay Tpyboi n rmnb3oii, Npoxoaswel Yepes CTPOUTENbHbIE
KOHCTPYKLMU, HEOOXOAUMO €€ YyNNOTHUTL FTEPMETUKOM.

7.8 B cnyyae nepepbiBa B aKCryaTaumm CUCTEM BOLOMNPOBOAA chneayeT n3beratb
LNUTENbHOro 3acTos BoAbl B MeAHbIx Tpybax. MNepen Bo3obHoBNEHMeM paboTbl BOLONPOBOAA
13 MeLHbIX TPY6 ero cnefyeT NPOMbITb NUTLEBOW BOLOW A0 AOCTUXEHWUS CBOVCTB BOAbI,
pernameHTMpyeMblX CaHUTaPHbIMU HOPMaMM.

8 TPEBOBAHUA TEXHUKW BE3OMNACHOCTN

8.1 MNpu nponssoacTee paboT No MOHTAXY BHYTPEHHNX CAHTEXHUYECKMX CUCTEM 30aHWIA 13
MeAaHbIx TPy Heobxoammo cobnopaTtb TpeboBaHus TexHku 6esaonacHocTr cornacHo CHulMl
12-04.

8.2 MepHble Tpybbl B MpoLecce aKCrnayaTaumm U MOHTaxa He BblAENSI0T B OKPYXatowyo cpeny
TOKCWYHbIX BELWECTB 1 HE 0Ka3blBaloT BPEAHOro BO3LENCTBNS HA OpraH1M3M YeioBeka npu
HenocpeacTBEHHOM KOHTakTe. PaboTa ¢ Humn He TpebyeT 0cobbix MEpP MPEAOCTOPOXHOCTH.

8.3 MoHTax Tpy6 LonXeH NPOBOAUTbLCS NOCNE OKOHYaHUS COOPKM METANIOKOHCTPYKLNIA.

8.4 Mpu BbINONHEHUN PAaBOT MO MOHTAXY M PEMOHTY CUCTEM BOLOCHAOXEHNS 1 OTOMNeHns
paspelaeTcs Nofb30BaTbCs TONbKO UCMPABHBIM MHCTPYMEHTOM 1 NMPMCNOCOBNeHNSaMM C
o0b6s13aTeNbHbIM COBMIOAEHMEM YCIOBWIA UX 3KCMyaTauun. FaeyHble KNoYm OONXHbI
COOTBETCTBOBATb pasmepam raek. 'ybku kntoyein 0oNXHbl ObiTb NapannenbHbIMA U HE UMETb
TpewwH 1 3abovH. CneayeT NoMb30BaTbCs AUHAMOMETPUYECKMMM KITHOYaMU.

"a30Bble KNOYM HE LONXKHbI UMETb 3a3yOpurH 1 cbUTo Haceukn. HarpesatebHble yCTPONCTBa
N X 3NEMEHTBI AN1S NPOM3BOACTBA NasifibHbIX paboT [OMXHbI COOTBETCTBOBATL TPebOoBaHMAM
NPOn3BOACTBA Nanku.

8.5 Paboyee MecTo [0MXHO BblTb [OCTATOYHO Y PABHOMEPHO OCBELWEHO, 6e3 cnensuwero
BO3LelcTBUS Ha paboTatowmx cnecapeii. HanpsixeHne nepeHOCHbIX CBETUNBHUKOB HE A0JIXKHO
npesblwaTb 42 B. PyyHOW NnepeHOCHON CBETUNBHWK AOIXEH MMETb METaNIMYEeCcKyo CEeTKY A
3alKWThl Nammbl, yCTPONCTBO AN €0 MOABECKM U WAAHTOBbIA NPOBOL C BUKOWA.

8.6 N'mapasnmyeckue NCMbITaHNS BHYTPEHHUX TPYOONPOBOLHbBIX CUCTEM CnefyeT NPOoBOAMTb B
npuUCyTCTBUM MacTepa nnun npomasoamtens pabot. Cnecapu, NPoBOAAWME UCTLITAHUS, AOJIKHbI
Haxo4MTbCs B 6€30nacHbIX MECTax Ha Cnyyai BblbMBaHNS 3arnywWweK 1 aBapuii.

9 3ALLNTA OT KOPPO3UU

9.1 He nonyckaetcs npoknaabiBaTb MeHble TPyObl B MOMELWEHNAX 3aps Ky akKyMynsaTOPHbIX
6artapert Nn NHbIX, rae BO3MOXHO HaBeLEeHVEe TOKOB, @ Tak>Xe B MOMELEHNAX CO cpeaamu,
coaepXxawmnmm aMMOHWIA, HUTPUTLI AN CyNbGUAbI, HANPUMEP XMBOTHOBOAYECKME CDEPMBI,
60iHW. MNpn CKPLITOM MOHTaXXe MO, WTYKATYPKOW N3 M3BECTKOBOrO pacTBopa 1nu runca
AHTUKOPPO3MOHHAs 3awwmTa He TpebyeTcs, KpOMe NPUMEHEHUS CMeCel, coaepxauwmx LobaBku



adAMMOHUA.

9.2 Npwu akcnnyaTaumm MegHblx Tpy6 B arpeccrBHbIX cpefiax, B TOM YMcie NPONOXEHHbIX Mol
3eMei, cnenyeT OONONIHUTENBHO NPUMEHSTh:

- @HTUKOPPO3MOHHYIO 3aLUMTY, BbINOSHEHHYIO B 3aBOACKMX YCNOBUSX, - TONMMEPHOE MOKPLITHE;

- @aHTVKOPPO3UNOHHYIO 3aWNTY CTHIKOB, BbINOHEHHYO HA MECTE NOCPELCTBOM KNEEBOI0 MK
TEPMOYCaA04HOr 0 MNOIMMEPHOTO MOKPbITUSI.

9.3 PekomeHayeTcst n3beratb NOCTOSIHHOrO BO3LEMCTBISA BNaru Ha BHELWHIO NOBEPXHOCTb
Tpybonposoaa. B nomelueHnsx NoBbIWEHHO BNaxHocTu (6acceitH, cayHa, 6aHs) HeobxoanmMo
NPVYHMMaTb MEpPbI MO U30NALUMK Takux Tpyb. B nobbix MOMeLEHNSX HEXenaTenbHO
obpa3oBaHVe KOHLeHcaTa Ha NOBEPXHOCTM Tpybornposoaa.

9.4 MutbeBas BoJa AoNXHa cooTBeTCTBOBAaThL TpebosaHuam CanluH 2.1.4.1074 npw
BenuunHax pH ot 6,0 0o 9,5. KpoMme aT0ro, B BOAE HE A0NIXHO ObITh N3nuika cBo60HO
yrnekucnoTol.

9.5 MNpw BOLONOArOTOBKE A5 CUCTEM MUTHEBOr0 BOAOCHAGXEHNS U3 MeLHbIX Tpyb cnepyeT
KOHTpONMpoBaThb 1 obecrneyrBaTtb Cnenyowme 3Ha4yeHns napameTpoBs Boabl (Tabnuua 11).

Tabnuua 11

Ex. MuHumMansHo MakcumanbHo
[Mokasatenb

N3MepeHunst LonycTumo LOnycTmMo
BopoopogaHbii nokasaTtens (pH 6,0 (pekomeHg. 7,5) 9,0 (pekomeH L. 8,5)
Xnopugbl mr/n - 350
Ob61was XecTKoCcTb Mr-3KB/n 1,42 3,1
CooTHowenne HCO? /SQ4 [Mr/n 1,0 -
Cynbarthl mr/n - 300
Hutpartsbl Mr/n - 45
?asso6ong|M yrnekucneid | i 35
Kucnopon Mr/n - He KoHTponupyetcs
HawaTtbipn Mr/n - 2
Xeneso (B pacteope) Mr/n - 0,3
MapraHeu, (B pacteope) mMr/n - 0,1
Cynbpuapl - - HexenatenbHo
Xnop cBob6oaHbIN Mr/n - HeT orpaHnyeHus

9.6 B cuctemax BogocHabxeHusi cnenyet n3beratb pacrnonoxeHns TpybonpoBoaoB U3 cTanm
(32 ucknoYEHNEM HEPXABEIOLWEN), aNtOMUHNS, LIMHKA NOCNE MeHbIX (MO HanNpaBneHWio
IBMXXEHNS NOTOKA BOAbI) BO M36eXaHne npeXaeBpeMeHHO KOppo3nn nepsbix. B cnyyae ecnu
yCcTaHOBKa M3AeNuii N3 Taknx MeTannoB Heobxoamma nocne yyactka ¢ MeLHbiMU Tpybamm, To
HeobXo4MMO NPeayCMOTPETb HANMYME B TaKMX U3LENNAX NACCUBHBIX aHOLOB, HANpPUMep 13
MarHwums.

9.7 B cuctemax otonneHms cnenyet cobnonatb cnenpywouwue npasmna:

- n3beratb U3NMWHEro (He06OCHOBAHHOI0) MOMOTHEHNS 3AMKHY ThIX KOHTYPOB
TEennoHOCUTENEM, COAEPXALUMM KUCTOPOL;

- Heob6x0AMMO 0becneunTb CofepXaHue KUCNopoaa B TENNOHOCUTENE HUXE BeNNYMHbI 0,1
Mr/n. Mpw cucteMaTnyeckom NoaAnMTKe TENNOHOCUTENS KUCTOPOAOM PEKOMEHAYETCS
NPUMEHSITb TMAPA3UNH UK CYNbGUT HATPUS;

- Napbl Meab-CTanb, Medb-XeNe3o, Mellb-LUMHK B CUCTEMax OTOMNEHNS MOryT Bbi3BaThb
npo6neMbl TONLKO NPV NOANUTKE TENNoHOCUTENs kucnopoaoM. Cneanyet npenycMaTpmsaTh
Mepbl MO pa3beaVHEHNIO Takmx nap NyTeM NprMeHeHnsl NepexoiHUKOB 13 OPOH3bI UK
Hep>XaBetollel cTanu. B cuctemax oTonneHnsi ua MedHbix Tpyd LienecoobpasHo NpUMeHeHne



OTONNTENbHbIX I'IpI/I60pOB 13 Mefn, B TOM 4y1ucne buMeTannmyecknux antoMMHMEBO-MeHbIX.

9.8 He monyckaeTcs ucnonb3oBaHue Tpy6ONPOBOAHbBIX CUCTEM U3 MEAW B KAYECTBE OCHOBHOIO
3a3eMNISIOLEro aN1eKTpoaa.

9.9 TexHonormyeckas NPOMbIBKA CUCTEMBI C LiefbIo YAaneHust 0CTaTKoB g0 /itoca, BO3MOXHO
ronasllero B cucTemy, siBnsietcst 0b6s3atenbHo onepaumeit. MNpu ncnonb3osaHnm
COBpPEMEHHbIX BOLOPACTBOPUMBIX O NIIOCOB Takyto NMPOMbIBKY CrieayeT NPOBECTU He no3aHee 2-3
MEC Nocne OKOHYaHns MOHTaxa. Y naneHve 3ayceHua (rpata), obpasyolwerocsi npu peake
TpY6, ABnseTcs 0b6a3atenbHbIM TpeboBaHMeM AN obecneyeHns cpoka cnyx6bl MeLHbIX
cuUcTeM.

9.10 OnNTManbHbIMK ONS LENei AnMTenbHOro cpoka crnyX6bl ABNSIOTCS BENMNYNHBI CKOPOCTU

notoka ot 0,25 oo 0,5 mM/c ona cuctem oTonNNEeHMs 1 OKONO - B Npedenax 1,5-2 M/c ans cmctem
BOLOCHabXeHus.

NMPNNOXEHWE A

(cnpasoyHoe)

KO3®PDPULMEHTbI MECTHOIMO T'MOPABJTUYECKOIO COMPOTUBNEHNA THYTbIX
MEOHbIX TPYB U COEOUHUTENbHbIX YACTEMN



N CxemaTuyeckoe nsobpaxeHue 3HauyeHune

Hetann o
n.m. nertanen KoatpouumeHTta

e —

OTBOL C paanycoM 3akpyrneHus _
11254 .gqo 450 r=35D 05
2 |TpoiHWKK: Ha npoxon, ‘ 0,5
3 |Ha oTBeTBnEeHue 90° ‘ l 1,5

— l—
4 |Ha cnugHue 90° | 1,5
" T
5 |Ha pasgeneHve noToka l 3,0
6 |KpecToBmHa: Ha npoxon ‘ 1 2,0
| —

7 |Ha oTBETBNEHMUE | T 3,0
8 OTCTyl'l f 0,5
9 |Ckoba —/CD\— 1,0
10 |BHesanHoe pacwupeHne i ; 1,00,5




11 |Kanau )) 0,7

NPUNJIOXKEHWE b

TABNUbI ONA NPUBNTUXKEHHOIO rMOPABJTIMYECKOIO PACYETA MEOHDbIX
TPYBOMNPOBOLOB

Tabnuua b.1- Cuctema BHyTpeHHeEro ropsiuyero BogocHabXxeHusi



Hapy>XHbli MaMeTp Ha TOMWMUHY CTEHKMN TPY6bl, MM

n/c
12x1 15x1 18x1 22x1 28x1 35x1,2 42x1,5 54x1,5 64x2 76x2,5
¥ | i ¥ ¥ | | | ¥ | )
11000 ° |1000¢t 1000: ’|1000: > (10007 * (1000%f * (1000% *({1000% * |1000: ’ |1000:
m/c m/c m/c m/c M/c m/c m/c m/c M/c m/c
1 2 |3 4 |5 6 |7 8 |9 10 11 12 13 14 |15 16 |17 18 (19 20 |21
0,02 (0,25/17,9
0,04 (0,5 |64,7 0,3 |17 1
0,06 |0,76/139 |0,15|36,2 0,3 |12,7
0,1 |1,27|367 0,75|94,7 10,5 {32,8 (0,32(10,6
0,12 (1,53|521 (0,9 (134 |0,6 (46,2 |0,38(14,9
0,14 (1,78|702 |1,06(180 |0,7 61,8 |0,45(19,8 10,26 |5,3
0,16 (2,04/908 (1,2 |232 10,8 |79,6 |0,5 |25,5 |0,3 [6,8
0,18 (2,29|1141 (1,36/1291 10,9 |199,5 |0,57|31,8 |0,31 (8,4 10,26[2,7
0,2 ([2,55/134011,5 356 (1,0 (122 |0,64(38,8 |0,38 |10,2 |0,24|3,3
0,22 |12,8 (1685 [1,66[427 |1,09|146 |0,7 |146,4 |0,41 (12,2 |0,26|3,9
0,24 (3,06/1996 (1,8 |505 |1,2 |172 |0,76/54,7 10,45 (14,4 |0,29(4,6
0,26 1,96/590 |1,3 |201 0,83|63,7 |0,49 |16,7 |0,31]5,3
0,28 2,11681 (1,4 (232 |0,89(73,3 (0,53 (19,2 (0,34|6,1
0,3 2,26|778 |1,5 |1264 |1,0 83,6 |0,57 21,9 |0,36/7,0 ]0,25/2,8
0,32 2,411882 |1,6 1299 |1,02194,6 (0,6 |24,7 |0,38|7,9 [0,27|3,2
0,34 2,56/1992 (1,7 |336 |1,08/106 |0,64 (27,7 10,4 [8,8 ]0,28(3,6
0,36 2,7111108 |1,8 |375 |1,15/118 |0,68 (30,9 |0,43/9,8 |0,3 4,0
0,38 2,86(1231 11,9 1417 |1,21|131 |0,72 |34,2 |0,46|10,9 |0,32|4,4
0,4 3,02|1360 |2,0 |[460 |1,27|145 |0,75 |37,7 |0,48|11,9 |0,34|4,8
0,46 2,3 1603 |1,46/189 |10,87(49,2 |0,55[15,5 |0,39(6,3
0,52 2,59|765 [1,66[240 (0,98 |62,1 [0,62(19,6 [0,44(7,9 [0,25/2,05
0,58 2,9 1945 |1,851296 (1,09 (76,5 10,7 |24,1 |0,49/9,7 |0,28|2,5
0,62 3,09{1076 |1,97|337 |1,17 |87,0 |0,74|27,3 |0,52|11,0 [0,3 (2,8
0,7 2,231426 (1,32 (110 |0,84{34,4 |0,59/13,8 |0,34/3,6 [0,25[1,6
0,78 2,48|525 |1,47 (135 |0,93}42,3 |0,65/17,0 |0,38/4,4 |0,28(1,9
0,86 2,74/635 |1,62 (163 |1,03/51,0 |0,72|20,4 |0,42/5,2 (0,3 (2,3
0,94 2,99|754 1,77 (193 |[1,18|60,4 |0,79|24,2 |0,46|6,2 [0,33]2,7
0,96 3,06(786 (1,8 [201 |1,15/62,9 |0,8 |25,2*|0,47|6,45 (0,34(2,8 [0,24[1,2
1,08 2,04 2,53*(1,29|78,8 0,9 |31,5 |0,53|8,1 |0,38|3,6 [0,27|1,5
1,2 2,26 |1310 |1,44|96,4 |1,0 |38,5 |0,59/9,8 [0,42|4,3 /0,3 |1,8
1,32 2,49 (373 (1,58[116 |1,1 |46,2 |0,65/11,8 |0,47|5,2 10,33|2,2
1,44 2,71 (441 (1,73[137 |1,2 |54,5 10,7 |13,9 |0,5 |6,1 ]0,36|2,6
1,56 2,94 (515 |1,87|160 |1,3 |63,6 |0,76/16,2 |0,55(7,1 |0,36(3,0
1,6 3,02 (541 [1,92[168 |1,34|66,7 |0,78/17,0 |0,57|7,4 10,4 |3,2
1,7 2,4 1202 |1,17|80,1 |0,86/20,1 (0,62]8,9 |0,11|3,8
2,08 2,491279 |1,74|110 |1,02/28,0 [0,74]|12,3 |0,52|5,2
2,24 2,68(322 |1,88|127 |1,1 [32,2 [0,79]|14,1 |0,56|6,0
2,4 2,88/368 (2,01(146 |(1,18(36,8 |0,85|16,1 |0,6 |6,8
2,56 3,07(417 |2,14{165 |1,25[41,6 |0,91|18,2 [0,65|7,7
2,72 2,28|185 |1,33/46,7 |0,96|20,4 |0,69(8,6
2,88 2,411207 |1,41|52,2 |1,02|22,7 10,73|9,6
3,04 2,55|230,111,49|57,9 |1,08(25,2 |0,77|10,6
3,2 2,68/254 |1,57/63,9 |1,13]27,8 0,8 |11,7
3,36 2,811279 |1,65(70,2 |1,19|30,5 |0,85|12,9
3,52 2,95|306 |1,72|76,7 |1,25|33,4 |0,89|14,1
3,68 3,08/333 (1,8 |83,6 |1,3 |36,4 |0,93|15,3
3,88 1,9 192,6 |1,37(40,2 |0,98|16,9




4,08 1,99/102 |144*44,3 [1,03]18,6
4,28 2,1 [112 [1,5 48,6 [1,08/20,4
4,48 22 [122 [1,59]53,1 [1,13]22,3
4,68 23 [133 [1,66[57,7 [1,18[24,2
4,88 24 [144 [1,73]625 [1,2326,3
5,08 25 156 1,8 67,6 |1,28/28,4
5,28 2,6 168 [1,87[72,8 [1,33/30,5
5,48 2,7 [180 [1,94[78,1 [1,38[32,8
5,68 2,8 [193 [2,01(83,8 [1,43[35,1
5,88 2,9 [207 [2,08]89,6 |1,48/37,6
6,08 3,0 [221 [2,15]95,6 |1,53/40,0
6,32 224103 [1,59/43,1
6,6 232111 [1,6546,3
6,8 24 (119 [1,71/49,7
7,04 25 (127 [1,77/53,1
7,28 26 [135 [1,8356,6
7,52 27 (144 [1,8960,3
7,76 2,75(153 [1,96/64,1
8,00 2,83]163 [2,0268,0
8,48 2,92(172 [2,14]76,0
8,70 3,08[192 [2,2 80,3
9,28 2,3 [90,5
9,56 2,4 [959
9,84 25 [101
1012 2,6 [107
10,40 262113
10,68 2,7 119
10,96 2,8 [125
11,24 2,83[131
11,52 2,9 |138
11,80 297|144
12,08 3,04{151

Tabnuua 6.2 - Cuctema otonneHuns




HapyXHblli imamMeTp Ha TONWMHY CTEHKU TPyObl, MM

n/c
12x1 15x1 18x1 22x1 28x1 35x1,2 |42x1,5 [54x1,5 |64x2 76x2,5
AR AR AR AR AR (AP AP AP AP |AFP
1 2 I3 4 [ 6 |7 |8 |9 |10 (11 12 |13 |14 (15 |16 |17 (18 |19 |20 (21
72  |0,25|1172
144 10,5 |626[0,3 |164
216 |0,26|135|0,45|350/0,3 (122
288 |[1,02|281|0,6 |61 |0,4 [209|0,25|67
432 |1,53(512(0,9 |121|0,6 (448|0,38(|144
504 [1,78|690|1,06|176|0,7 |601|0,45[(192|0,26(51
576 (2,64|894(1,2 |227/|0,8 |775|0,5 [247|0,3 |65
648 1,36|285|0,9 [971/0,57(309|0,34(81
720 1,5 |349|1,0 |{119]0,64(377|0,38(99
792 1,65|420|1,09(143|0,7 [452|0,41(118(0,26|38
864 1,8 1497|1,19/169|0,76(533|0,45(139(0,29|44
936 1,96|580|1,29(197/0,83|621(0,49|162(0,31|52
1008 2,11|670(1,39|227(0,89|716|0,53|187|0,34(59
1080 1,49|259|0,96(817(0,57|213(0,36|67 |0,25|27
1152 1,59(294(1,02|924(0,6 |240)0,38(76 |0,27|31
1224 1,69|330(1,08(104(0,64/270(0,4 |85 |0,28|34
1296 1,79|369|1,15(116(0,68|301(0,43|95 |0,3 |38
1368 1,89|410(1,21({129|0,72|333(0,46|105(0,32|42
1440 1,99/452|1,27(142(0,75|367(0,48/|116|0,34(47
1512 2,09(497(1,34/156|0,79|403(0,5 |127|0,35|51
1656 1,46|186|0,87(480(0,55|151(0,39|61
1800 1,59|218|0,94(563(0,6 |177(0,42|71
1944 1,72|253(1,02|653(0,65|205(0,45|82 |0,26|21
1088* 1,85291(1,09(748(0,7 |235(0,49|94 |0,28|24
2232 1,97(331(1,17|851|0,74|266|0,52(107(0,3 |27
2376 2,1 (374{1,24/959|0,79|300|0,55|120|0,32|31
2592 1,36(113|0,86(354(0,6 [142(0,35|36 |0,25|16
3240 1,7 |175|1,08(543(0,75/217(0,44|55 |0,32|24
3456 1,8 {198|1,15/615(0,8 [245(0,47|63 |0,34|28
3600 1,92|222|1,22(691|0,85(276(0,5 |70 |0,36|31 |0,26(13
3888 2,04(248(1,29|772(0,9 |307/|0,53|78 |0,38[34 |0,27(15
4176 1,39|885|0,97(352(0,57|90 (0,41|39 |0,29|17
4464 1,49(101(1,04/401|0,6 |102|0,44{45 (0,31|19
4752 1,58|113|1,1 [452[0,65(115(0,48|50 |0,33|21
5616 1,87|157|1,3 [623[0,76/158(0,55|69 |0,39|29
5904 1,97|173|1,37|686(0,8 [173(0,58|76 |0,41|32
6192 2,06(190(1,44(752(0,84|190(0,6 |83 |0,43|35
6624 1,54|856|0,9 (216|0,6594 (0,46|40
7056 1,64(967|0,96(244|0,69(106(0,5 |45
7488 1,74{108|1,02|273(0,74|119]0,53(51
7920 1,84({121(1,08[304|0,78(133(0,56|56
8352 1,94(134(1,14|337|0,82(147]|0,59|62
9072 2,04/148|1,24(395(0,89|172|0,64(73
9792 1,33|458|0,96(199|0,69(84
10512 1,43|525|1,03[228|0,74(97
11232 1,52|597|1,1 [259(0,79(110
11952 1,63(673|1,17|292(0,84|124
12672 1,72(753|1,25|327(0,89|138




13392 1,82|838|1,32(364(0,94(154
14112 1,92|928|1,39(402(0,99(170
14832 2,02|102(1,46(443|1,04|187
15768 1,55|492(1,08|201
16704 1,64|557(1,17|235
17640 1,73|619(1,24|261
18576 1,83|684(1,3 (288
19512 1,92|752(1,37|317
20448 2,01|824(1,44(347
22572 1,59|426
23904 1,68(469
25056 1,76/514
26208 1,84/560
27360 1,92/609
28512 2,00(600

MpumeyaHve - B Tabnuue - ¥ B M/c, 27 B Ma/M.

NMPNNOXXEHWE B

(cnpaBoyHoE)

HOMOIPAMMbDI 014 NPUBJTIVXKEHHOIO TMOPAB/TUYECKOIO PACHYETA MEOHbIX

TPYBOMNPOBOLOB
i —
0.7 5 d,
0,5 —
¥ 5 —
0,3 —
4 - q 10
- 3 6
- 4
0.1 — 1 —
0,07~ 15— 2
CI',IJS‘: I-:Eih— - 1
0,03— 05— T~ 06
0.4
0,5—] \'-..
0,2 \x
0,01—
3 0.1 ~
0,007— 0,25 0.06
0.005 — !
- d, — Hapyanubiii anamerp TpyG, MM;
0.003— § — pacxof BOAM, J/c;
¥ — ckopocTh, Mjc;
i, — NOTEpH HANOPA WA TPEHHE NO ANMHE TRYGONPOBOLL
0,001—-

— 76,1

— 22

PucyHok B.1 - Cuctema xonogHoro BogocHabxeHus




AP | =
0,7 —
0,5 —
d, 76,1
0,} =
— 64
G 10
— 54
u.l _': 4
0,7 — V 2
— 1.5 — 2 — 42
0,5 _“‘ ~
— o 1
0.3 1.0 - I
_ 0.75 — -, 0.6
0.4
0.5 = S~ — 28
0,01 — 0.2
0,07 = ™~ ~
= 0.1 L 22
0,05 — 0,25 L
] 0,06
0,03 — — 18
d — Hapy=iuit avametp TpyG, MM;
7 G = CCKYWOHAA Macca TEMAOHOCHMTENA, Krfc,
¥ — cropocts, M/c; AP — notepw aamnenun, xfMa/m [— 15
0,01 —
L 12

PucyHok B.2 - Cuctema otonneHuns

NPNJIOXKEHWNE T

(cnpaBoyHoe)

METOOUKA PACYETA PACCTOSIHUA MEXX Y ONOPAMU TOPU30OHTAJbHbIX
TPYBOMNPOBOOOB

PaccTosiHMe Mex .y ropu3oHTanbHbIMM ONopaMu cneayeT onpeaensaTb No goopMynam,
YUUTbIBAIOLMM:

IonycTumoe 3HaveHue npornba kak abcontoTHOM BENMYNHDI S

@ - 2oy
Lf >0,4?2[384AE_}") I , (1)

roe £ - moaynb ynpyroctv meaum, MNa;
D - HapyxHbii auameTp TpyOBbi, M;

w =025,

4acTn HapyXHoro anametpa 1

Lecpy > 0472(3844 By ) D*°
: (r.2)

yactu nponeta 2

Vo2
Lory > 0.366(384 A8y " D ’ (r.3)

v=0733,

[ONyCTUMOE HanpsXXeHWe B CTeHKe Tpy6bl MO0 NPOYHOCTb COEAMHEHNS, HAXOAALWErOCs



MexXay onopamu, Ha pactaxeHue

2
Ky P
Ls > 0,314[12AD[0 - i]]
K5
(r.4)

roe £ - BHyTpeHHee nasnexue B Tpybonposoae, Ma;

4|

A=
KQTM + K3TB ,*

(T 5)

Mg %1 Mg v 3 .
rpe "™ "pn e -y,El,eJ'IbeII/IBeCMe,D,VIVIBO,EI,bI,H/M , COOTBETCTBEHHO;

£ , £ , £ K03 PULMEHTBI, IPUHUMaEMbIe Mo rpagrkam (pucyHok [.1) B 3aBUCMMOCTU OT

BENUYMHBI * | 06paTHON SDR Tpybbl (OTHOWEHME HAPYXXHOr0o AnameTpa K TOJIUMHE CTEHKMN).

CnenyeT npuHMMaTb B 3aBMCUMOCTU OT BUAOA NpoKianku pr6OI'IpOBOJJ,OB (CKprTaSI nnmn

OTKpbITas) 3HaYEHUS! 7= 2,5-10 mm, 1 = 0,02-0,1 1 2 7 0,001-0,01, 7 - 20-30% NPOYHOCTM
Meau, U3 KOTOPOIA 3roToBMEHbI TPY6bl, 60 50-60% NPOYHOCTM HA PACTSXEHNE KOHKPETHOro
BUAA COeAVHEHUs (NasiHoro, KOMMPECCUOHHOr0, pe3b60BOro).

100 &, 100 K, 100 X,
T 30
6l S0k
? =
s b Elily = 35
g b 3
10F 30 - 40
I2F 25
14 =1 45
of
L] Y K, - s0
20 14
BE 12l s
30 K K,

- lﬂ' - ﬁu
354
wfF 8T
sk T 63
S 6
GoF 5 17
0F 4.5F
s0f 4 - 75
9o 330

3 | 1 1 I I i L4 i3 & 1 80
t00 i 2 i 4 5 6 8 1012 16 20
—100s

L <

PucyHok I".1 - 'pacpukmn gnsa onpeneneHns Kos ouumneHTos X3 3aBUCMMOCTU

0T # (OTHOLWEHWS TONWWMHbBI CTEHKW K HApY>XXHOMY anameTpy Tpybbl)

NMPNNOXEHWE

(cnpasoyHoe)

KOMMEHCALUMNS TEMMNEPATYPHbIX IMHEWHbIX OEDOPMALIMA TPYBEONPOBOOOB
KomneHcauns TemnepaTtypHbix Aedopmaumii yyactkos Tpybonposoaa MoxeT bbiTb
OCyllecTBNEHA 3a CYET CaMOKOMIeHcaUmm Npu COOTBETCTBYOWER pacCTaHOBKE HEMOABUXHbIX

N CKONb34WKMX onop.

PacueT komneHcupytoweit cnocobHocTu M-06pasHbix 1 M-06pasHbix a1eMeHToB TpyHonpoBoaoB



nponssogmnTcs no cpopmyne (pucyHok M.1)
LK =A,\|'dnfr_\j , (,ﬂ.1)

roe LK - BblJIeT KOMNeHcaTopa, M;

A nnneitHas nedpopMaums ysacTka Tpy6onpoBsoaa nNpy M3MEHeHUN TemnepaTypbl BO3ayxa
NPy MOHTaXe 1 3KCnayataumn, M;

A - koadppuumeHT ynpyrocTu Tpy6, 4 =33.

[Ons Tpy6 B MArKOM, MONYTBEPAOM U TBEPAOM COCTOSIHUSX NNHEHAs AedhopMaums
onpenenseTcs no popmyne

A =all (4.2)
roe £ - nnvmHa nedopMupyeMoro yyactka Tpybonposoaa npu TemnepaTtype MOHTaxa, M;

A nepenag Temneparyp Mexay TemnepaTtypon Bo3ayxa B MoOMELEeHUN Npu MOHTaXxe u
akcnnyataumu, °C (K);

2 - KO PUUMNEHT NNHENHOrO paclpeHna Menu, pasHbli 17-10_6 , 1/°C (1/K).

. L
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—_—l r Qe
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. L . _ He menee 16r
A |2£_
I vl i= ——l
I ]
(N \
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=
—
-

\
I
N
(-— -

r

a- 0TB0A006pasHbIX; 6 - Kpyrosbix; B - [1-06pasHbIx
PucyHok .1 - PacyeTHble CXeMbl FHYTbIX KOMNEHCATOPOB™

* Pl/lcyHOK N akcnankaumsa K HemMy COOTBETCTBYIOT OpurnHany.

NMPNNOXEHWE E

(cnpaBoyHoe)
TEMMNEPATYPbI NAUKU

Tabnuua E.1



CocTas npunos|TeMnepatypa nnaeneHus npunos, °C
97% Sn 200-240

3% Cu
95% Sn 200-250
5% Ag

Tabnuua E.2

Cocras npunos|Temnepatypa nnaesneHus npunos, °C{Temnepartypa naiku, °C
45% Ag 640-680 670

27% Cu
3% Sn
25% Zn
44% Ag 680-740 730
30% Cu
26% Zn
34% Ag 630-730 710
36% Cu
3% Sn
27% Zn
2% Ag 650-810 710
6% P
92% Cu
6% P 710-880 730
94% Cu

MNaiika Menb-Menb BO3MOXHa 6e3 gontoca, a Ans naliku Mefb-natyHb Unv Meib-6poH3a
Heob6x04MMO NPUMEHSITb o toC.

NPUNNIOXEHUE XK

(cnpaBoyHoe)

BUBJTUOIrPADNUA
[1]1TY 48-0808-47-96 Tpybbl MefHble BOLONPOBOAHbIE
[2] TY 184450-106-043-98 Tpyb6bl MeaHble ans TpybonpoBonoB

[B] TY 184450-106-044-98 ®UTKHIN (COEANHNTENbHbBIE YAaCTN) U3 MEAW ANS COEAUHEHNS
Tpy6ONpPOBOLOB METOLOM KANUNSIPHON Nanku




