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HacTosiluve BeAOMCTBEHHbIE CTPOHTeJbHble HOPMbB pa3paboTaHbl
HHWHWMocerpoeM no 3akasy YipaBJjieHUs1 BHeOIO[DKETHOrO IJaHHpPOBaHHS
pa3BHTHA ropona MocKBhl H YTnpapjeHus pa3BuTHs 'ednnana r. MocCKBbI
(norosop Ne 16-1/97) no teme "Pazpa6oTKa BeIOMCTBEHHBIX
CTPOMTEJILHBIX HOPM 110 NMPOEKTHPOBAHHIO H MOHTAXKY CHCTeM OTOIJIEHHS
3JaHHH U3 MeTaJJIonoJUMepHbIX Tpy6" npH yyacTHH MoccTpoHaHUEH3HH
(I0.IT.EMennsnos  K.1.H. B.J.®enpaMman).

IlpH paspaborke BCH Hcnonb3oBaHbl pe3yAbTaThl cepTHOHKAUHOHHbBIX
MCMBITAHHH H 3apyOeXHbIH ONBIT MOHTaXa.

IIpu noaroroeke BCH ncnoab3oBaHe! TakxKe TeXHHUeCKas HH(POPMaLHS
AO "HUKMMT", 3A0 "Kayuyk-naact" H sapyGexHuix ¢upM (AxkBaTepM,
Osentpon, Henco, Vponor, Unicor,Geberit, Arili, Metzerplas).

BCH cornacosansl HHcanntaphoii rexuukn, AOXK "TnaemoccTpoii”,
3A0 "Kayuyk-naacr”, MHHUHUTIIIom.

B paspa6otke BCH npuuumanm ywactue: K.T.H. CaagkoB A.B., HHX.
Hlextep P.B. (HUMMocctpon), [Tpmxmxenxuit C.H. (MHUNTII), x.T.H.
Cacun B.M. (HUMcanrexuuxy), unx. Homapauxas JIL.IT. (HUKUMT),
K. Canobckass T.H. (Cantexnpoekt), I'onryap A.I. (AO "Kayuyk").



KomwMmmnae X clBejomersennsle cTpouTtenstbie Hopmbl | BCH 69:97
NepCnekTHBHOTO| popoeKTHPOBaHHIO H MOHTaxy ciicTeM | K o M m 21 e k ¢

PA3BHTHA TOPOAA OTONJEeHHUSA 3naHUK Ha [ NepCNeXTUBHOrO
YnpaBieHHe| veranmononuMepHHX Tpy6 a3BUTHH

pa3BUTHA [eHnaHa BONSITCS BNEepBLie
MOCCTPOHIHIEA3 A

1. OBIHDHUE MNOJIOXEHHA

1.1. Hacrosmue BCH pacnpocTpansiioTcsi Ha ONBITHBIH MOHTaX H3
MeTaJjsonoauMepHrx Tpy6 (MIIT) cucTeM lLEHTPaJbLHOro, MECTHOro
OTOILIEHHUSA KHJbIX, 0OLIeCTBEHHbIX, aIMHHHCTPATHBHBIX, OBITOBBLIX 30aHHH,
BHOBb BO3BOAYMBLIX H PEeKOHCTPYHpPYyeMbiX B . MocKBe.

[Ipy NpoeXTHPOBAHHH H MOHTaXe CHCTEM OTOIMJIeHHS 3AaHHH H3
MeTJIJIONIOJHMEPHLIX TPyO cJjeayeT PYKOBOACTBOBATLCH OCHOBHBLIMH
noJoxXeHHAMH H Tpe6oBanusaMu CHuIT 2.04.05-91* (namenenue Ne 2)
CI1-40-100-98.

1.2. TepMocToiikue MeTaasonoiuMepHile TPYObl MOTYT JIPUMEHSThLCS
IJ11 CHCTEM OTOIUIeHHS, pacueTHas TeMiepaTypa KOTOPbIX He NpeBblUlaeT
90°C npu paGoueM nasjaeHHH B cHcTeMax He 6ogee 0,8 MIla. Ilpu atom
CPOK CAYKOb! TPyOONpPOBONOB CHCTEM OTOIJEHHA J0JXKeH ObiTh 20 K Gosee
JeT.
1.3. MetaqononuMepHbie TPyObl, NpHMeHsAeMble LJisl MOHTaXKa CHCTEM
OTOIJIEHHSA, AOJIKHEI OBITh CepTHOPHUUHPOBAaHHl U HMETb CEPTHPHKAT
cooTBeTCcTBHS LleHTpanbHoro oprana o cepTHPHKaUHH B CTPOHTEJbCTRE
I'occtposs PO uan opraka no ceptudHKanud "MoccTpoiicepTHPHKALHA,
I'YII HUHMMoccTpoii nad npyrux opraHos, akKpeJaHTOBaHHbIX ['occTpoem
P,

1.4. He ponycxaercs npokananbisats MITT B noMelueHHsX 110 NoXXapHOH
ONacHOCTH KaTeropHH "I, a TakXe B MNMOMelleHUSIX ¢ HCTOYHHKaAMH
TEIJOBbLIX H3JYYeHHH ¢ TeMIepaTypoH noBepxHocTH Goaee 150°C.

MeTaaJonojsuMepHble TpyObl He MoOryT O6bBITb MCIOJIb30BaHbl B
[MOMelUeHHX, Irlle BO3MOXH2 3JeKTPOAyroBasi HJAH asoBasl CBapkKa IIpH
aBapUMHBIX PeMOHTHHIX paboTax.

1.5. Cucrema ortonseHuss MOXKeT ObITh BBIIIOJHEHA IOJHOCTBIO H3
MeTaJIJIONIONKEMEePHLIX TPYO HJAH B KOMOHHAUMHM ¢ Tpy6aMH H3 APYTrHX
MaTepHasioB (cTanb, Mefib H T.N.) B 3aBHCHMOCTH OT CYLIECTBYIOLIEH

HoMeHKJs1aTypbl MIIT.

B Hece H b | YTBepXieHh CpoOK BBeleHHS
HUHMoccTtpoem | YnpasnenueM passurus lennnaHa B neHCTBHE

"19" nekabps 1997 r "1"ausapsg 1998 r




1.6. TTpoknanka MeTan/0MONHMEPHBIX TPYO CHCTEM OTOIVIEHHS HOJI2KHA
NpelyCMaTpPHBAaTbCA CKPHITOH: B IJIHHTYCaX, 3a 3KpaHaMH, B mTpoOaXx,
WaxTax M KaHajax.

JlonyckaeTcsl OTKpbiTas NpoKJadKa B MecTaX, e HCKIKYaeTcsl HX
MeXaHHYeCKoe M TepPMHUeCKOe IOBpeXleHHe H MNpPAMOe BO3AEHCTBHE
yabTpadHoneToporo Hajaydyenus. Crocob npoknankyu TpyoornpoBoLOB NO/KEH
ofecrneynyBaTb BO3MOXHOCTb 3aMeHHl IPH peMOHTe.

[Ipn ckpriTo# mpokJsafixe Tpy6onpoBOJOB cjeAyeT NpelycMaTpUBaTh
JIOKH B MeCTaX paclioJIOXXKeHHs1 pa3bopHEIX COelMHEHHH M apMartyphl.

1.7. Tunel, pasMepbl H TeXHHYECKHe XapaKTepHUCTHKH
MEeTaJIJIONoJHMepHbIX TPy OTedeCTBEHHOrO IIPOH3BOMCTBA IIpeICTaBJEHb
B Taba. 1 u 2.

Ilpumenanue. fonmyckaerca INPpHMEeHENHEe LA MOHTAaXa CHCTEM
OTONIEHHS MeTaJa/J0MN0THMEPHBIX TPY6 HHOQHDM, He YCTYIamIHM II0
mokaszareqaMm tpebopanHam TV 2248-004-07629379-97 u TV 2248-001-
29325994-97 n Hacroawix BCH H HMEWOIHX CePTHYHKAT COOTBETCTBHA
HJIH TexHHYeckoe ceHaeTeberBo LIOG ToccTpos PP HaH akKpenHTOBaHHEIX
HMMH OpraHoB CepTHEHKALHH.

1.8. B KommnJaexTte ¢ MeTaNJIONOJUMEpPHBIMH Tpyb6aMH LOJXKHBI
MOCTaBJASITECH JIATYHHEIE COelMHUTE/IbHEIe JIeTallH.

a) no TY 4951-001-44414010-97 ang MeTanJonoJHMepHbIX Tpy6 IO
TY-2248-001-29325094-97.

6) no ueprexam MII03100 u MII 03000 HUKUMTa nas
MeTasaJononuMepHbelx TpyS no TY-2248-004-07629379-97.

IIpumeyanne. fonyckaerca INPpHMeHeHHe AJS BRILIEYKa3aHHBIX
MeTaa0N0JHMEDHEIX TPYG COEAHHHTENbHBX LETAJNEH HMHIOPTHOIO
IIPOH3BOACTBA, HMERIUHX CEPTHPHKAT COOTBETCTBHA.

2. NIPOEKTUPOBAHHME CHCTEM OTOIIVIEHH{]

C HUCIIOJIb3OBAHHMEM METAJIVIOIIOJIMMEPHBIX TPYDB
2.1. Hacroswmue BCH sBasioress ponoJHeHHEM K JeHCTBYIOUIHM

HOPMaTHBHBIM JOKYMEHTAM H peKOMERAALUAM 110 NPOSKTHPOBAHUIO CHCTEM

MecTHOro H neHrpaabHoro otomaenusi (CHulIl 2.04.05-91*, MsmeneHue
Ne 2), MI'CH 3.01-96, M['CH 2.01-94 u zp.

2.2. IlpoekTHpoBaHHe CHCTeM OTONJIEHHA ¢ HCIOJb30OBaHHEM
MeTaJJionoJlHUMepHHX TPpy6 BKJKyaeT B ceba Bb6Oop Tpyb H

COOTBETCTBYWIUHX HM COEIHHHTEJbHHIX JeTaled H apMaTypsl, BHIOOp

...4....



CoprameHT, Macca MeTa/NJIONOJHMEPHBIX TPYO

Ne | HopMaTtuBHO-TeXxHHYecKa s OGosHayeHHe
nm | ROKYMEHTALIHS Tpy6
HaroroButesn (noctaBuimk)  |Buyrtp.@—

H3pYXH. &

1. |TY 2248-004-07629379-97

HUKUMT (Merannonoaumep) [20-25

"Tenra")

HoMmuuanbHbie &, MM

BHYTPEHHHH C
AOTYCKOM, MM

Hapy>XHbIU ¢
JAOMYCKOM, MM

TouLIIHHA CTeHKH,
MM, C JONYCKOM

Tabanua 1

TeopeTHdeckas
Macca | M, Kr

0,095
0,2

0,092
0,105
0,128
0,150

0,204



Tabauua 2

OcHoBHble (DH3HKO-MeXaHHYeCKHe TIOKasaTesH CBOHCTB

MeTannonojuMepHbix Tpy6 (no TY 2248-004-07629379-97
u TY 2248-001-29325094-97)

NeNe [ToxasaTeslH CBOHCTB EnuHMLb| SHAYEHHS
n/n HaMepeHHS

L. KosbdHUHEHT TenJIonpoBoIHOCTH 0,45

2. KosdhdHume T AuneliHoro paclinpeHus 2,5—-107

3 KoshppHUHEHT  SKBHUBANEHTHOH 0,01
pPaBHOMEPHO-3€PHHCTOH 1IePOXOBATOCTH

4. [IpouHocTb KoablUeBhIX 06pa3uos npu

paspblBe B NoliepeyHoM HanpapJieHUH, He
MeHee ) TPYO pasMepaMH, MM

10-14 2100
1216 2400
14~18 2400
16-20 2400
2025 2400
5. HaMeHeHHe LIIHHBI T0CTe TIporpeRa ipu | Jo He Gostee 1
remneparype (120-3)°C B TeueHHe
(60+1) muH
6. CTOHKOCTDb NPH NOCTOSHHOM BHYTPeHHEM

nasnedud (6es paspyweHHH) npu
TeMnepatype,’C
20 B TeyeHue 1 4aca

95 ~"— l yaca

95 —"- 100 yacos
95 ~"— 1000 yacoB

bt pewd et T,
= O 00 N

napaMeTpoB TEIJIOHOCHTeNN, BLINOJHeHHE THAPABJAHYECKOTro H
TEIVIOTeXHHYECKOro pacueToB, BhIGOp croco6a NpokJaagkH H YCJOBHH,
obecrnieyHBaOHILX KOMNEHCALUHIO TEIJIOBbIX H3MEHEHHN IJMHBI TPYOb! 6e3
[epeHanpsXeHHA MaTepHala H COeRHHEeHHH TPyOonpoBoaa.

BeiGop TpyO mpoBoauTcs ¢ yYeTOM YyCJa0BHHA pabaTh Tpybonposona,
IaBJIeHHsl H TeMIepaTypbl (HCXOAS M3 MHHMMaJbHOTO cpoka CayXObl 25
neT), MecTa MPOKNAAKH TPpy6, Ha3HAYEHHS NOMeLIeHHS.

2.3. MIIT noaxHbl npUMeHATbCH B HH3KOTeMIepaTypHHX
IpeHMYIeCTBEHHO 3aKPhIThIX CHCTEMaX BOASHOTO OTON/IeHH A, KaK MpaBHo,
C HCKYCCTBEHHOH HHPKyJASLHeH TeIVIOHOCHTeJA.

...6._
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Puc. la. ¥Yaam nopcoemnnenns oronHTeasnsix npubopos B AByXTpPYOHOIi
CHCTEME OTOILIEHHA



Puc. 2. Cucrema oTomjeHnsi € ropuaouTANbILIMH OAHOTPYOHBIMI BETKAMH A
rpynnsl UOCAEA0BATEIbHO COENHHEHHbIX OTONMTENbHBIX NpHOOpOB
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Puc. 2a. Ysuael nojpcoegMHeHHA OTONUTEABHBIX npHbOpoB B OxHOTPYOHOII
CHCTEME OTOIJIEHHA:
l—-BcTpoeHHbIIlT TEpMOPEryaaTop; 2—ypoBeHb 9HCTOr0 NOjia; 33—
COEMHITE/IbIAsA apMarypa; 4 —TpyfonpoBoj, NpoI0KEHHbI B KOHCTPYRLUII
ILIMHTYCa; D—TpyOOnpoBojl, NPOJOKEHHLHET B KOHCTDYKIUH MOJa



Puc. 3. PacnpeneadTeldbHslil KOJIEKTOP CHUCTEM OTOIUICHMSA:
1 —repMOoCTaTIIECKHIT JEMEHT, YCTAHABIBACMBLI1 B 00 CTY:KIBAEMOM
noMeuleHy; 2—peryjupylomuyd Kjanan Ha NDoAaXImeM
TpyGONpoBONIE; 3— PACHpEACANTEIbHbE KOLIEKTOPRI; 4~ zanopHasn
AapMAaTypa; 59— aBTOMATHYECKMI! BO3XYXOOTBOXIK

.._11..-
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Puc. 4. Bapuanr noncoemnHenHs pacnpeaelNTENIbHLIX KOJJIEKTOPOB
K CTOAKAM H3 MeTAJUIOTIONHMEPHBIX TPyh:

l|—cronn3amaa omopa; 2—HenojBM:cHAA omnopa; J—CTOAKH

OTOMJIEHHUN M3 IIaCTMacCOBBIX TpYD; 4— pacnpepeiauTeNbHBIE
KOJUIEKTOPBI; 9—YPOBEHbL YICTOTO [10J1& JTAaKA

_12.....



min 370

i) 50

2

Puc. 5. Bapuanr nmouacoennHeHHsA pacupeelHTEIbHBIX KOJAACKTOPOR
K CTOSIKaM M3 CTLIBHBIX TPYO:

l—cTroakn oTOmIEHNA N3 CTAIBHBIX TPYO; 2—pacnpeneiTeIbHble
KOJUIEKTOpbl; 3— ypoBeHb YHCTOr0 NOJa ITamKa

.....13_



2.4. UcToOUHUKOM Terna i CUCTeM LEeHTPaJbHOre OTOIJIEHHH C
HCIOJIb30BaHHEM MeTaJNIONOJUMEPHBIX TPYO MOTyT ObITb:

—~ MecTHasi KoTeJIbHafl;

- Boja ot T2Ll, npuroToBNeHHasa MO HE3aBHCHMOH CXeMe.

B cHcTeMe TemnjocHaGXKeHHS cJelyeT NpeaycMaTpHBaTh NPHOOPLI
aBTOMaTHYeCKOro peryJiHpoBaHHs NapaMeTpOB TeNJOHOCHTeJ
(reMnepaTypa, naBieHHe) ¢ Heabio 3auuThl MIIT oT mpesblIeHHS
JONYCTHMBIX Be/WYHH TlapaMeTpOB TenJloHOCHTesf. He ponyckaeTtcs
IpUMeHeHHe MeTaJJIONIONIHMepHbIX TpyO B CHCTeMax ¢ 3JIeBATOPHLIMH
y3J1aMH.

2.5. Tpy6onpoponn u3 MIIT chaenyer npoeKTHpoBaThk NoCJe
OTCEKAIOUIHX 33IBUXKEK, KJanaHOB Ha paclpeie/UTEJbHBIX KOJJIEeKTOPaX.

He nonyckaetcs npumensts MIIT pas sammwaniux TpyoonpoBOAOB
(paciMpuTeabHas, NpeloXPaHHTeAbHas, TIepeNHBHas, CHrHajlbHas).

2.6. CHcreMa LeHTPaJbHOTO OTOMJIEHHS, MOJHOCTLIO HJIHM YacTHYHO
BuINoAHeHHas 3 MIIT, moxXeT OuITh ¢ HHXXHeH M BepxXHeH pa3BOLKOH,
OZHOTPYOBasa HUJAH ABYXTpyOHas.

2.7. B BBLICOTHBIX 3laHHUAX HeOOXOAUMO 30HHPOBATh CHCTEMY
LEHTPaJILHOI0 OTOIJIeHHS, eCAH NpPHMeHeHH TpyOhbl, BbIACPKHBAKWILHE
paGouee nasnenue 0,6 MIla.

B 3aBucuMocTu oT paamepa 31aHHA HeOGXOAUMO pa3fiesiTh YCTaHOBKY
Ha He3aBHCHMO peryJupyeMble BeTKH, 06C/YXHBaOLlHe YaCTH 3JlaHHi,
COTJIacHO CTOPOHAM CBeTa.

2.8. Ilpumeneune MIIT naubGonee apdeKTHBHO B CHCTEMaX:

= C TOPH3OHTaNbLHLBIMH ABYXTPYOHLIMH BeTKaMH AJf TpYNIIb
NapaJjieJIbHO-II0C/e10BaTeJJIbHO NONCOeIHHEHHBIX OTONHTENbHBIX TPHOOPOB
(puc.1, 1a);

= C TOPH3OHTAJNLHBIMH OHHOTPYOHLIMH BeTKaMH OJS TPYIIH
1ocJieZIoBaTeIbHO NOACOeIHHEHHBIX OTOMHTeAbHBIX Npu6Gopos (puc. 2, 2a);

— ¢ pacnpelesHTeNbHbIMH KoJsieKTopamH (pHc. 3, 4, 5).

2.9. B cucremax c¢ pacnpenesHTeJbHbIMH KOJJEKTOpaMH
NIPHCOEAHHEHHE OTOMHTEJBHBIX NPHOOPOB MOXKET OblTh OCYLUECTBJIEHO NTyTEM

IPONIOXKEHHSI METaNJIONOAHMEPHBIX TpyO B ¢opMe "neTesab B NOJYy HIH
BAOJb CTE€H NOJ IJMHTYCaMH.



K onHoMy KONEKTOpY MOMKET NPHCOEAHHATLCS OT 2-X 1o 8-MH "neTelb,
K KaXXJIOM U3 KOTOPBIX MOTYT NPHUCOEMHATLCA OIHH WJH 11Ba OTOIMHTEJbHbLIX
npuéopa.

2.10. B cxcTeMax OTOM/IeHHS ¢ HCMOJAb30BAaHHEM MeTaJJIONOJHMEPHBIX
Tpy6 chaenyeT, Kak INpaBHJO, NpelycMaTpHBaTh aBTOMaTHYECKHE HIH
pPYuYHble BO3JYXOOTBOMLYUKH Ha OTONHTEJbHbLIX npHbOoOpax H Ha
pacrnpeleJUTeJbHbIX KOJJIeKTopax.

2.11. PacueTt cucreM otonsieHHst H3 MIIT MGKeT BLITIOJIHATLCH BPYUYHYIO
10 MaTeMaTHYeCKHM 3aBHCHMOCTAM HJAHW HOMOrpaMMaM HJIH C NOMOLILIO
KOMIIbIOTePHbIX NporpaMM, B ToM yHcae uarorosureneH MIIT.

2.12. PexoMeHayeMble CKOPOCTH TEIJIOHOCHTeJIS B METaNJIONONHMePHBIX
Tpy6onpoBoaax Aomyckaetcs npuHuMaTh Ha 20% 6osee yKasaHHbIX NS
CTaJbHbIX TPYO.

2.13. T'uppasinyeckHe XapaKTepHUCTHKH MeTaJlJIoNoJHMepHBIX Tpyo.

[1pu ruppaBiaHyecKoM pacyeTe NafieHUe AaBJeHHS B CHCTEME OTOILIEHHS
CKJIabiBaeTCH H3 NOTeph AaBJeHHS Ha TpeHHe no AJHHe TpyOOmnpoBoa H
noTepb AABJEHHA Ha NpeojojeHHe MeCTHHIX CONpOTHBJEHHH.

2.13.1. I'napaBiHyecKHe XapaKTepUCTHKH MeTaJjJoNoJUMEpPHBIX TPy6
npu t=80°C mnpeActaBiens! B npuioxeHHH. [ToTepH Hamopa Mo MLJHHe
onpenesasnauch no gopmyae Hapcu—Benc6axa:

AV
2gd)
rae: A—KO3(PPHUHEHT CONPOTHBJISCHHSA NO JJHHE;

V — CKOPOCTb TeueHus Bousl, M/ c;

g— YCKOpeHHe cBOGOLHOrO nagedus, M/ c;
dp-— pacyeTHLIH AHaMeTp TPyOHi,M.

]

KoaddHureHT cONpoTHBAEHHA 11O AJIHHE

o Y

b 1.312-(2-1b) 37RB
0,5[+ —= 2R ]y
¢ —¢°
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rae: R, — daxriueckoe uncno Pefinonbaca

v-d

T ——
R,= T

rae L —Kos¢p@HuMeHT KMHeMaTHUeCKOH BSiakocTH, M?/c,
IpUMHUMaeMbId IJIA TeMIepaTyp:

90°C — L=0,32-10"°

80°C — L=0,36-10"°

70°C — L= 0,41-10°°

58°C — L=0,53-10"°

d — pacueTHbiii zuameTp (BHYTpeHHHI) TPyObi:

dp=01,5-(2¢:1H +Ad — 4S8 — 2AS),

roe: d —HapyXXHBIA AHaMeTp TPYObl, M;

Ad —nonyck Ha HapyXHbIH AHaMeTp TPYOHI, M;

S~ToJIHHA CTEHKH TPYOHI,M;

AS—nONyCK Ha TOJIIHHY CTeHKH TPYObi,M;

R_xB— uyMcno PeliHonbaca, COOTBeTCTBYIOLIEe Hayaly KBaApaTHUHOH
00J1aCTH rHAPaBAHYECKHX CONPOTHBJAEHHH NpH TypOyJeHTHOM TeYeHHH

BOMbI, olnpeneasieTcs no ¢opMyJe:

~500.d
RcKB - K ’

L

rae K — Kosah®hHUHeHT 3KBHBaJEeHTHOH PaBHOMEPHO 3epHHCTOH
HIepOXOBATOCTH, M, NpHHUMaeTcs paBHbIM 1:107° M;
b— uHCcN0 Nono6GHS peXXHMOB TeYeHHs BOJBI:

2.13.2 Tlpu cpepHell TeMnepaType Bonbl, oTyinyHoi ot 80°C,
cjeflyeT yyecTb cornacHo TabJ. 3 nonpaBouHbR Ko3hdHIHEeHT "a" Ha
sHauenue R, npusenennsie B npui. 1{npu t=80°C)

R=R.a Ila/wm, rae

R = yneabHbf nepenaj AaBleHHS NpH cpelHell TemiepaType
TerioHocuTenst B npenenax 40-90°C u pacxozme Q, ITa/m
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R—-1abJHyHOe 3HaueHHe YAe/JAbHOro nepenana namjieHHs npH t=80°C

H IIPH TOM Xe 3Hadenuu Q, ITa/m™
Tabamuia 3

daxrHyecKas cpelHss Temneparypa “ﬂ“ 40
TelJIoHOCHTe A B Tpy6ax,°C
3HauyeHHe a 1.0 1,02 1,08 11,11

2.13.3.Tlanenne napnenns npu NpeofosieHHH MECTHBIX COIIPOTHBJIEHHH

Z, Ila MoXeT ObITb bnpesiesieHO H3 3aBHCHMOCTH :
V2

Z=15 5P

ree L& — cyMMa KO3(p¢GHUMEHTOB MECTHBIX CONDOTHBJAEHHH Ha
pacCYHTLIBAEMOM YYACTKE CETH;

V — CKopocThb TenjoHocHTe s B Tpy6onposone, M/ c;

P — IJIOTHOCTb XXHAKOCTH, Kr/m*

OpHeHTHPOBOYHbBIe 3HayeHHUA KOSIPDHUHEHTOB MECTHHIX
COMTPOTHBJCHHH COEAHHHTENbHbIX JeTa/NeH 3JIeMEHTOB CHCTEMbI OTOMJIeHHS
npHBeneHb! B Tabn. 4 .

['unpaBavyeckHe XapaKTePHCTHKH OTONMHTENbHBIX NTPHOOPOB, BEHTHIIEH,
KJaraHoB, BKJAKOYas TepMocTaTHYeCKHe, TIpeiIcTaB/ieHb! B  PeKOMeHAALHAX
110 X NPHMeHeHHIo, padpaboTtanibix TOO "Buratepm” 1 HHHcanTtexnuxy,
H B CMPaBOYHLIX H3NAHHAX H3rOTOBHTEJEH.

2.14. KoMneHcauus TeMnepaTypHbIX YMJIHHEHHH.

2.14.1. KoMneHcauus TeMnepaTypHbIX YAJHHEHHH MOXeT ObITh
OCyllecTBJeHa 32 cyeT CaMOKOMIIeHCAalUMH Yy4YacTKOB TpyOOnpoOBOLOB,
YCTAHOBKOH KOMIIEHCATOPOB H NPaBHJILHOH YCTAHOBKOH HEMOABHXHBIX M
CKOJIb3AILIMX OMOp.

B kauecTBe KOMIIeHCAaTOPOB HCNOJL3YIOTCH NOBOPOTH H OTCTYIH Ha
TpyGonposoje. Ha npsambix yyacTkax Tpy6GonpoBona Heo6XOoIHMO
npeaycMatpuBaTh V-—ob6pasHble, netaeBnie, Z—, —ob6pasnsie
KOMIIEHCATOPhI.

B kayecTBe HENMOABHXKHLIX ONOP MOTYT GbiTb HCNOAb30BaHbl lepXKaTtet
Inf Tpy6, 3aKkpemeHHble Ha CTPOHTEJbHBIX KOHCTPYKLHSIX, HJIH

YKpenJieHHbie B HUX KpPOHILTeHHb.I.
o Ve



Tabauua 4

NeNe|  Bun nerasnen CxeMaTHyecKoe H306paxkeHH e feTaled 3nayeHHe
nn
1

OrtBop 8,?
0,3
0,3
TponHuKH: : 5 05
Ha NIPOXOA 'T——I y
H 0,5
a CJAHSAHHE — s,
[NOTOKOB )-——lT
Ha OTBEeTBJESHUSA — 1,5
Ha CJHSHHE HJH 10
paszneJeHHEe ,
[IOTOKA
3 | KpecroBuua:
2.0

Ha TPOXOX

T =S I
|
o
' —> 1,0
pacuiHpeHHe — - :
=
0’5
D

7 | Coenuuenue
¢ 06X HMHOH

1,6

HAKKAHOHY TaHuKOH
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2.14.2. Pacuetr ynauHeHHs oTpe3ka TpybonpoBoAa NpH H3MeHeHHH

TeMnepaTypbl TEIVIOHOCHTEJS! H OKpyxaotel cpennl (pHe. 6):
Ad= 0025 x {x At,

rne A { — yBeJHyeHHe IJHHBI TPYOBI,MM;

{ — nnMHa yyacTKa Tpy6OnpoBOAa NpH TeMilepaType MOHTaXa, M;

At— nepemnaa Temmnepatyp MeXAy TeMnepaTypon MOHTaxa H
sKcnayaTauuH, °C;

0,025— ko3PHUNEHT JHHENHHOro pacllHpeHus TpyOsl, MM/ M.

2.14.3.Pacuer koMmneHcHpypouled cnocobrnoctH Il—obpasnnix
KoMneHcaTopoB M '—o6pasHbiX 3neMeHTOB Tpy6onpoBoia (BuiieT
KOMIIEHCaTOopa) NPOH3BOAMTCH MO IMIHpHYecKoH dopmyne (pHc.7):

L =30VdA[,

rae: L — BbUIeT KoMIeHCaTopa;

d — Hapy>KHbIH AHaMeTp Tpy6Hl, MM;

A { — u3MeHeHMe INMHHH y4acTKa Tpy6oOnpoBoja NpH H3MEHEHHH
TeMIlepaTyPHBbIX NTapaMeTPOB MOHTAa)Ka H 3KCILyaTalHH;

30— Ko3dpHUHEHT 371aCTHYHOCTH Jas Tpy6 nz MIIT.

Ha puc. 8 noxasan npuMep TpagMLHOHHOrO peulleHHs] KOMIeHCAlHH
YOJHHEHHH CTOSKOB AJS YCTAHOBOK LEHTPAJbHOIO OTONJEHHS IIpH
NPHMEeHEeHHH MeTaJJolNoJHMepHEIX TpYO.

2.15. TennoBble XapaKTepHCTHKH MeTaJJonoJuMepHEIX TpYO.

2.15.1. Ilo nanHeiM pexoMeHpanuii TOO "ButaTepM” H
HHHMcaHTeXHHKH — TeIJOBOH NOTOK MeTaJJoNoJUMepPHEX TPY6 LauHOH ¢
(M) caenyer onpenensTsh no caenylolleir sasucumoctH (puc.9):

ComAdr-t) UEACR
Q B 2,3é (du; dnj - audu +H1,15/4 é dH d! +(1 al‘ﬂ'dﬂ |



Komaencaynn 1| (mm)

s ¢

IMHIMIVITA IOHIALOIIVIND ]

80

70

60

56

TOMBERI TYP

nepenayg

Puc. 6. OAuarpamma ymnornenna MIIT
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Pnc. 7. ¥YcerpoiicTno KOMNeHCATOPOB

I — II—oGpasuwiii, 2—T'-o0pasnerit, 3— neraeodpasHbi:
A—T0J0XKeHHEe MeTalJonoJuMepHOro TpybompoBoma npm
MaKCHMAalbHOIl TeMmeparype;
B-rnonomenne METaJJ10NoJINMepHOro TpybonpoBojga npu
MITHMIMAQJIBHON TeMIICpaType;
Lk—snirer xommencaTopa
X— HenoaBHKHAfA OINOpA
= — CKOJB3AIAA OIOpA
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Puc. 8. Honcoengunenne oronureapHmx npubOpPOB K CTOHKaAM
OTOIIEHMA M3 METAINIONMOAHMEPHLIX TPYO:

l—nenomBrskHan omopa; 2— CKOIBL3AINAA OIIOPA
—99
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Puc. 9. CxeMma metannonoaumepsoii Tpybnl pasa pacuera

TEJIonepeaud Yeped IUITHHAPKYECKYIO CTEHKY:
A—0e3 Temwnousonawnt; b—c¢ usoasmeis;
1,2— nomuoruren "PEX"; 3— amoMunuenaa 1pyOa-obonouxa;
4— TennoH30JAILA




rae: t® — TeMnepaTypa Ha BHYTpPeHHeH NOBePXHOCTH TpyOONpoBoOXa,
UC;
— ') O .
t — TeMmepaTypa Ha HapyXXHOH NoBepXHOCTH TpyGonposoaa, °C;
Q- Ttensosoil norok (BT);
{— nnuHa Tpy6hHl, M;
t — Temnepatypa TemJoHocHTenA,°C;
— ¥ O .
t ,— TeMneparypa BO3RYLIHOH cpenpt,’C;
o — Ko>(pGHUHeHT HapyxHOH TemnoortaauH, Br/m2K;
d ~ HapyXHbIH AuameTp TPYOHI, MM;
A— KoahGhHIHMeHT TenaonposofHocTH, Br/MOK;
d — BHYTpeHHHH QuaMeTp TPYOBI, MM;
o — KoathpHLUHeHT BHyTpeHHeH TemjooThauH, Br/mM*K.

[lpy oleHKe BO3MOXHOCTH BbiafieHHs] KOHAEHcaTa Ha ITIOBEPXHOCTH
TPyOB! HeOOXOAUMO ONpeleJUTh TEMIIEPATYPY HAPYXKHOH CTeHKH TPYOH! H
COTIOCTABHUTL €€ ¢ TeMnepaTypoll ToykH pocsi (t )

Q
tc - tn.a + 'rld(xﬂ

BrinajenHe KOHJleHcaTa — NpPH YCJOBHH t > t

IIpy WMCHNOJbL30BaHHH TEeNJOH3OJSUHH TeNJoOBOH TIOTOX
TeIJIOHU30/IMPOBAaHHON TPpy6bl NpHOIHXKeHHO MOXeT OblTh onpenedieB o
cjaeAylolleld 3aBHCHMOCTH:

_ondt —t)
Q= __1_+1 L Lis o d  L1s d
é lﬂaéd

°C

roe: d . — HapyXHbIH AHaMeTpP H30JSUHH, M;

A, — KO3((HUMEHT TeNmIONpOBOAHOCTH H3oasuuH , Bt/ MK,

JTO COOTHOLIGHHE CIPaBEAJHBO NMPH YC/IOBHH HAealbHOTrO KOHTaKTa
Hapy>XHOH NOBEPXHOCTH TPyObl ¢ H3oaauued. IIpH HaknanHOM H3O0ASALMH
0ObIYHO YCJIOBHE He cO0JII0flaeTCs H BO3AYIIHasg NPOCJOHKa HrpaeT poJb
NOTNOJTHUTEJILHOIO CJIOS.

2.15.2. B Ttabauuax 5 u 6 npencTaBseHbl AaHHble Ja6OpaTOPHH
oTonuTeJbHbIX NIpHOoopos HUHWCT no 3aBHCHMOCTH JHHEHHON NJIOTHOCTH
TenjioBoro noroxa q, Br/m MIIT ot TemnepaTypHoro Hanopa ©°C npy
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rOPH3OHTAJbLHOM PaCIONOXEeHHH OTKPLITO NIPOJNOKEHHBIX TPYG Ha BRICOTE
100 MM oT nos1a H BepTHKaAbHOM pacnioacxenud MITT.
B cpeaneM TemsioBoil moToK q, BT/ M 3aBHCHT OT (haKTHYeCKOro

TeMIepaTypHoro Hanopa G°C, no copmyine:
o . G) 1,2
q=C - (=5—)"* Br/m,

roe: C— Xos¢(pdHUHEHT, NPHHHUMaeMbH IJs Pa3JHYHbLIX AHAMETPOB
Tpy6 mno cronbuy "0" B Taba. 5 u 6 npu ©=70°C, B1/Mm;

O— dakTByecKass pasHOCTb cpelHeapHPMeTHYECKOH TeMnepaTyphl
TEMVIOHOCHTEJA B TPYOe ¥ pacueTHOH TeMIepaTyphl BO3/lyXa B NOMeILEeHHH,
DC;

70— HOpMaTHBHas pasHoCTb TeMnepatyp (TemnepatypHbiit Hanop),°C.

2.15.3. TTonesHui TenioBo# MOTOK OTKPBITO NPOJOXKEHHHIX
METaJIIONOIHMEPHEX Tpy6 yuMThBaeTcs B npegenax 90-100% or
npuBegesHoro B Taba. 5 B 6 (B 3aBHCHMOCTH OT MeCTa NPOKJANKH).

2.15.4. Ilpu npoknanke ropHaoHTaJbHBIX TPYO NOL NOTOJKOM clleyeT
yuntbiBath 70~80% HX pacueTHOro TemaoBoro noToKa.

2.15.5. O6wHi TensoBoM NMOTOK BePTHKAJbHHX TPYO CHHXKaeTcsl B
CpeHeM:

~ IIpH 3KpPaHHPOBAHHH OTKPBLITOrO CTOSIKAa M3 IOJHMEPHLIX TPYO
MeTa/IM4eCKHM 3KpaHoM— Ha 25%;

~ NpH CKPLITOR NMpOKAafke B rayxoi 6cposse— Ha 50%;

— IIpH CKPBLITOH NPOKN2aJiKe B BEHTHAHPYeMoH 60po3ze Ha BbICOTE
noMelleHHs — Ba 10%.

2.15.6. O6mu#H Tens0BOH NOTOK OAHHOYHBIX TPyO, 3aMOHOJHYEHHBIX B
MEXAY3TaXHbIX MepeKPLITHRAX OTamnJHBaeMblX IIOMellleHHH H BO
BHYTPEHHHX Neperopoakax u3 Tsxenoro 6etona ( A > 1,8 Br/m kK,
p...> 2000 xr/m%) yseauuusaercs B cpesHeM B 2 pasa (npH okieiike
cTeH oGosMH — B 1,8 paaa).

2.15.7. O6uHA TenyioBOR NOTOK OT OQHMHOYHBIX TPYO B Hapy»XHhIX
orpax<ieHHaX H3 Tsxkenoro GetoHa (A, > 1,8 Br/m-°C, p, > 2000
xr/ M%) yBenuyuBaetcs B cpepHeM B 1,6 pasa (npu okselike cTeH 060sMH
— B 1,4 pasa), npuueM noJe3HHH TenJoBOH IIOTOK JIDH HaJHYHH

....2 5—



TpyO6u!

12-16
16-20
20~25
12-16
16—20
20—-25
16~20
20-25
N 12-16
< 16-20

20~25
12-16
16-20
20~25
16—20
20-25
12-16
16-20
2025

Tenaooi notok 1 M Tpy6el, Br/M, npu Q,°C , uepes 1°C

o |t

20,5| 21.4
24,81 258
2941 30,6

29,9
36,1
42,8

46 9
55.6

22,2
26,8
31,8
30,8
37,2
44,0

39,8
48,0

23,0
27,8
33,0
31,6
38,2
45,3

58,2
0
l%iilll'
71,6

40
9
8

o0

09,7
72,1

4

239
28,8
34,2
32,5
39,3
46,6
41,6
o0

01,0
61,6
73,0
60,7
73,3
86,9
70,7
85,4

101,2

80,9
97,7

115,8

i

5

24,7
29,9
35,4
33,4
40,4
47,8
42,5
51,4
h() L
52,0
62,8
74.4
61,7
74,5
88,3
71,7
86,6

102,6

81,9
99,0

117,3

25,6
30,9
36,6
34,3
41,4
49, 1
43,4
02,5
52,9
63,9
75,8
62,7
75,7
89,7
72,7
87,8

104.1

83,0

100,2
118,8

[

26,4
31,9
37,8
35,2
42,5
90,4
44,4
03,6

03,9
65,1
77,1
63,7
76,9
91,2
13,7
83,0

105.5

34,0

101,5
120,2

27,3
33,0
39,1
36,1
43,6
ol,7
04,7
64.9
54,9
66,2
78,5
64,7
78,1
92,6

4,8
90,3

107,0

85,1

102,7
121,7

Tabanua o
TensoBoit noToKk 1 M OTKPBITO MPOJIOKEHHEIX TOPH3OHTAMbHBIX MeTaJJIONONHMEPHBIX TPYO

9

28,2
34,0
40,3
37,0
44,7
53,0
55,9
66,2
55,8
67,4
79,9
65,7
79,3
94,0

91,5
108,4
86, 1
104,0
123,2
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Tab/Hua b
TensoBon NOTOK 1 M OTKPEITO NPOJSIOKEHHBIX BEPTHKAJIbHBIX MeTa/lJIoONoJHMepHBIX TPYO

K o Q, | Tennosoit notok 1 M Tpy6et, Br/m, npu Q,°C , yepes 1°C

e 58 0 N R O YN A N .
12-16 H 5 22,2 25,3
16-20 20 4 26.3 299
20-25| 95 | _ / 0.4 34,6
12-16 | 16 26,11 26,9 | 27,7 285 29,3 30,1 31,7 33,3
16-20| 20| 40 | 30,8 31,8 | 327 | 33,6 34,6 35,5 37,4 38,4 39,3
20-25] 25 35,7] _36.8 79| 390 40,0 41.1 12,2 43.3 44 .4 45,6
12-16 E 34,11 350 | 358 | 36,6 37,4 38,3 40,0 40,8 41,6
16-20 1 20 40,31 41,3 | 42,2 | 432 44,2 45,2 46,2 47,2 48,2 49,2
20-25| 25 46,7] 478 | 489 ( 50,1 51 52,3 53,56 1 546 55,8 06,9
12-16 42,51 433 | 442 | 450 45,9 46,8 47,6 48,5 49,4 50,2

[ )= | . : () £ 10, N2 - | 14 { i ols ¢ ¢1e

12-16 | 16 l 51,1 52,0 | 529 | 538 | 546 | 555 56,4 | 57,3 58,2 59, 1
16-20| 20| 70 | 60,4| 61,4 62,4 | 63,5 64,5 65,6 66,6 67,7 68,7 69,8
20-25] 25 69,9] 71,1 | 73,5 74,7 76,0 | 77,2 78,4 79,6 80,8
12-16} 16 60,0 60,9 | 618 62,7 63,6 64,5 65,4 66,4 67,3 68,2
16-20 | 20 u 708] 719 | 730 74, 75,1 76,2 77.3 78.4 79,4 80,5
20-25| 95 82,11 833 | 845! 858 | 87,0 88,3 895 | 90,8 920 | 933
12-16 | 16 69,11 700 { 71.0{ 71,9 ",
16-20) 20] 90 | 81,6/ 82,7 | 838 | 84,9 91,0
20-25| 25 94,5/ 958 | 970 98,3 106,0




3(h(heKTHBHOH TeIVIOH3OJALHH MeXAy Tpy6oH H Hapy>XHOHU NNOBEPXHOCTHIO

cTeHbl cocTasasieT B cpendeM 90% ot obuiero.
2.15.8. TIpu ckpeiTOH NpoKNafike OAHHOUHLIX TPYO, 3aMOHO/JHUEHHBIX

B JIerKoM OeToHe ¢ NJacTHGHKATOpOM, cjeyeT NPHHHUMATL NONpaBOYHbIe
Ko3¢(h(PHLUHEeHTH Ha pacyeTHBIH TenaoBoH norok 1,1-1,15.

2.15.9. Ilpu npoxnagke Tpy® B CTaHHapTHHIX WITPpo6axX, NMONHOCTBLIO
3ari0JIHeHHBIX CaMOTBepAelole e NeHHCTOR H30Js1HeH, TeNJIOBOH MOTOK
Tpy6 yBeJHUHBaeTCsi B CJyyae pasMelleHHS B HapyXHBIX CTeHaX Ha 15—
20%, Bo BHYTpeHHHX neperopofikax — Ha 5~10%.

3. TPAHCIIOPTHPOBKA U XPAHEHHE METAJIJIO-
[TIOJIMMEPHDBIX TPYD

3.1. TpancniopTHpPOBKA, NOrpy3Ka H pasrpyska MeTalAJoNnoJUMepHbIX
TpyO ROJIXKHBI OCYLIECTBJASITECH TIPH TeMIlepaType Hapy»KHOro BO3yXa He
HKe —20°C.

3.2. TpaHCNOPTHPOBKA METAaJJONOJHMEPHBX TPY6 MOXKeT OLITh
ocylecTBJIEHa JIOOLIM BHIIOM TPaHCNIOPTa B OTPe3KaxX WJIH OyxTax.

3.3. IlpH norpy3aouHo-pasrpysouHbix paGoTax, TPaHCIOPTHPOBKE H
XpaHeHHH MeTajJonojJuMepHbie Tpy6ul HeobxonuMo ofeperaTb OT
MeXaHH4YeCKHX TOBpexXIeHHUH.

3anpelnaetcs cOpacbiBaTh TPYObI ¢ TPAHCIIOPTHLIX CPEACTB HJIH BOJIOUHTD
o noJay.

Bo BpeM$ NIOATOTOBKH K NOrpy3Ke He NONYCKaeTCS NPUMEHEHHE CTaJbHbIX
CTpOII.

3.4. XpaHuTb MeTasIoNnoJHMepHble TPYOL HeoOGXOZMMO B 3aKPHLITOM
MOMelleHHH Ha pOBHOM NOJY, HacTHIe, LIHTAX, 2 B YCJIOBHAX CTPOHTEJIBLHOH
MJAOLIANKH — B 3aKpPbITOM NOMEIIEHHH WIH NoA HaBecom, obeperast OT
NPAMBIX COJIHEUHBIX JYYeH.

BricoTa wtabens He poskHa npesblluath 2,0 M.

[Ipn xpaHeHHH Tpy6 B CKAaACKHX MNOMeLIEHUSIX TeMnepaTypa
OKpPY2Kaolilero Bo3iyxa He foJkHa npesniniath +30°C, a paccTosinHe oT
HarpeBaTeJibHbIX IpHOOPOB He AOJXKHO ObiTh MeHbiue 1,0 M.
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4. MOHTAX CHUCTEM OTOIIJIEHH{
U3 METAJUIOIIOJMIMMEPHBIX TPYDB

4.1. Obuye yxasaHHSA.

4.1.1. MoHTaxX MeTa/LuIoNOJHUMEPHbIX TPYO HOMXKEH OCYLECTBIAATLCS
110 MOHTaXHOMY IIPOeKTY NpPH TeMnepatrype OKpyXxawollieH cpellbl BhlLUe
10°C.

4.1.2. Ilepen npokynankon MeTaaNoONOJHMepHbIX TpyO B NOMELUEeHHH
HeoOXONHMO 3aKOHYHTh BCe 3JEKTpO-ra30CBapoyHbie paboThl, YCTAHOBUTD
3J1eMEHTHI KpeNJIeHH , a IIPH OTKPLITOH NPOKJaKe 3aKOHUHTL OTAEJIOYHEIE
paboThl.

4.1.3. Tlpn cxpriToil npoknaanxe otonaeHus u3 MIIT caenyer
npeflycMaTPHBAaTbh B MecCTaX pacloJioXeHHs pa3bopHbLIX COeIHHEHHH H
apMaTyph! JIOKH WK CbeMHbie LIHTHI, He HMeIlUe OCTPLIX BHICTYTIOB.

CrosikH ueJiecoobpasHo pasMeliaTh B KaHajax, HHWax, 6opo3fax, 3a
JeKOPaTHBHBIMH NaHeJSIMH HJAM 32MOHOJHYHBATh HX B CTEHax H
eperopoiKax.

I'opH30HTaNbHRIE TPYOOIIPOBOALI H NOABOAKH K OTONMHTEAbHBEIM NTPHO0paM
JlollycKaeTcsl pa3MellaTh 110 NepekphLITHAM H 3a NMAHHTYcaMU. OTKpbLIThHE
Y4acTKH MOXXHO 33KphlBaTb A€KOPAaTHBHLIMH 3JeMeHTaMH.

4.1.4. ByxThl MeTaaJoMmoJHMMEpPHHIX TpPpyO, XpaHHBUIHECH HJAH
TPAHCTIOPTHPOB2BLIMECA Ha MOHTaX (3aroToBHTeJbHBIH YYacCTOK) TNpH
Temnepatype Huxe 0°C, nomxHbl ObITb Nnepell pacKaTKOH BbiAeprKaHbi B
TeyeHHe 24 yac npH TeMmnepatype He Hixe +10°C.

B npouecce paamoTkH 6yXThl U MOHTa)ka TpybonpoBoZa HeobOX0[HUMO
cJeuThb, 4TOOLl TpyOa He INepeKpyuyHBasiachk.

[Ipoknanky Tpy6bl ciaeayetr BecTH 6e3 HaTsira, CBoOOIHblE KOHI(HI
3aKphiBaTh JIMMKOH JIEHTOHM WJH 3aryyllKaMH BO H30eXXaHHe Tnonaja’nf
rpsi3d H Mycopa B Tpyby.

4.1.5. He nonyckawTtcs cnaowMBanys H nepesioMbl Tpy6onpoBoaa BO
BpeM MOHTaxa.

4.1.6. Panuyc usruba pojxen ObiTb He MeHee NSTH HapYXHBIX
JHaMeTpoB TpyOnl. [Ipn MeHblleM pagdyce H3ruba cienyeT N0J1b30BaTHCA
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CHHPaJbHOH NPYKHHOH, BeTaBasieMor BHyTpb MIIT. TpyOn! ruyTcs I1aBHO
B XOJIOIHOM COCTOSIHHH.

4.1.7. Tlpn GeToHHMpoBaHHH HeOoOXOoOHMO H30eraTh CMellleHHSA,
BepTHKanbHOrO M3ruba, cAaBJHBaHHA HJIH NOBpexXlAeHHsn TPYO.
MunHMaJbHas BbICOTA 3a/IUBKH Hall NIOBEPXHOCTLIO TPYObl HOJXKHA OBITH
He MeHee 3 ¢M. LlemMeHTHO-IecyaHas cMech AoJKHaA ObITb He HHXKe MapKH
400 ¢ nnacTHGHKaTOpPOM.

4.1.8. OIna npoxoxa Tpy6 uepez CTpOMTeJIbHblE KOHCTPYKIHH
HeOoGXONHMO TNpellyCMaTPHBaTh I'HJb3kl. BHYTpeHHHH AHaMeTp THJb3HI
no/mxeH ObITh Ha 9—10 MM 6oablue HapyXKHOro AHaMeTpa MpoKJIaAbIBaeMOH
Tpy6ul (puc.10). 3asop Mexny TpyGoil ¥ ruab30d HeoGXOAMMO 3ajies1aTh
MSITKHM HecropaeMbiM MaTepHaJsoM, AONYCKalOIIUM nepeMelneHHe TpyOrl
BAOJIb TPOJOJIBHOH OCH.

4.1.9. PaccTosiHie B CBeTy MeXIY CTPOMTEJLHOH KOHCTpYKUHEH H
MeTaJJIONIONHMEePHEIM  TPYOOIIPOBOAOM, NPOXOASLHM BIOJbL Hee, JOJKHO
6LiTh He MeHee 20 mwm.

4.1.10. MetaanonosvmepHbie TpyOnl s TpyOONpOBOLOB OTOIJIEHMA
c/eilyeT NpPOKJAaiblBaTh Ha paccTOSHHH He MeHee S50 MM HHXKe HPYrHX
Tpy6GoOnpoBONOB.

4.1.11. CoennHeHnHe MeTalJONoJHMepHHX Tpy6 €O CTaJbHBIMH
TpYy6ONpPOBOAAMH, 3alIOPHO-PETYIHPYIOLIEH apMaTyYpOH H OTONMNTEJbHbIMH
npHbopamMu BbLINOJHAETCHA Ha pe3dbbe ¢ NOMOMIbIO CNelHaJbHBIX
COeIHHHTEJbHEIX NeTaslel H3 JIaTyHH.

4.2. BXoAHOH KOHTPOJb TPYO H KOMIIEKTYIOUIMX H3JEJIHH.

4.2.1. 1o npoBeneHHUS MOHTaXXHEIX paboT MeTal/I0NoJNMMepHble TPYOLL,
COeJHHHTeJIbHEIE JleTaJ i, apMaTypa H CpeicTBa KpPenJieHHS JOJKHbI ObITb
NOABEPrHYTH BXOAHOMY KOHTPOJIO, B TOM YHCJe IO pa3MepPHLIM
XapaKTePHCTHKAM H IIPOYHOCTH KOJbLeBhIX 00pa3lioB Ha pasphlB.

Tpy6nl, coepHHHUTEJIbHbIE IETAJH, a TaKXKe CPeiCTBa KPelNeHHS NOMXKHE]
MMETb CONPOBOAUTENbHBIK AOKYMEHT, NTOATBEPXKAAIOUINA COOTBETCTBHE HX
HOPMaTHBHbLIM TpeOOBaHHSM.

4.2.2. Tpy6bl HOKHB HMeTh MapKHPOBKY, YKasblBalOLIYI0 NHAMETP
TpyOrl, pabouHe BeJHYHHB TeMIepaTypel H AaBjaeHHs. Ha noBepXHOCTH
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Puc. 10. Yecrasoska ruan3sl giaa npokaankd tpybé B cremax o

nepeKXpbhITHAX:
1—rivme3a; 2—uabusra; 3— Tpyda
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TPpYO He HNOMXKHO ObiTb MeXaHHUeCKHMX TNOBpeXIeHHH H H3J0MOB. TpyObl
He NOJIXKHBI ObITh CKPY4YEeHb! HJIH CIVIIOUIEHH!.

4.2.3. Ha wryuepax W HakKMOHBIX raffKax COeAMHHUTEJIbHBLIX leTaJeH
pe3b6a noKHa ObiTh HapesaHa B cooTBetcTBHH ¢ TOCT 635781, knace
npouHoyTtH B. Conpsiraemble netaly He JO/KHbB HMeTh BLIOOHH, 3ayCeHLEB,
napandH. PeanHoBHE NpoOKJalKK OOJXHbBI HMeTb MPaBHJABHYIO
reomMeTpHUeCcKyo dopmy.

4.2.4. CpencTBa KpenJieHus MeTalJoONoAUMEPHBIX TPYO NOJIXKHBI HMETh
[10BePXHOCTb, HCKAIOYAIOULY:) BO3MOXKHOCTh MEXaHHUECKOr0o NOBpeXAeHHSA
Tpy6. KpenaeHHusi He NOJXKHEI HMeTbh OCTPbIX KPOMOK H 3aycCeHlieB.

Pasmephl XoMmyToB, GHKC2TOPOB, CKOO AOJXKHBI CTPOro COOTBETCTBOBATH
aameTpaM TpyOS. MeTaninuecKHe KperJyieHHS HOJMKHbl HMeTbhb MATKHE
IIPOKJAAKH H aHTHKOPPO3HOHHBIE NMOKPBLITHS.

4 3. TexHonorusa MoOAroToBUTENbHLIX paboT.

4.3.1. I{o Havana MOHTa)xxa TpyOGONnpoBOJOB HEOOXOAHMO BHINOJIHATH
ciielyloulHe INOATOTOBUTEJIbHbLIE ONepallHu:

—oT106paTh TPyOb H COeNHHHTENbHblE NeTalH, NpollefllHe BXOAHOH
KOHTPOJIb;

— pas3MeTHTb TpyOy B COOTBETCTBHH C IIPOEKTOM HJIH TIO MeCTy C
y4yeToM MNpHOYcCKa Ha nochenypiuyio o6pabGoTKy NpH MakKCHMaJ/JbHOM
HCIIOJb30BaHUU MaTepHaaa Tpy6. PaameTka Tpy6 MoxXeT OHITH
OcyllecTBJeHa CTAaHAAPTHLIMK MEpPHTeJbHBIMH HHCTPYMEHTAMH™
H3MepHUTeJbHOH JIHHEHKOH, CKNalHbiM MeTpOM, PYJIETKOH, a TakKxXe
CNeUHaJbHO H3roTOBJE€HHBIM IMabJOHOM M pa3MeTOYHLIM
npHcnocobyieHHeM. PHCKH /1 0oTpe3KH Ha TpyOe HaHOCHATCS KapaHAawoM
HAM MapKepoM. HenonycTHMo HaHeceRMWe LlapanWH HAH Hajape30B Ha
MOBEPXHOCTH TPYO.

4.3.2. Pa3pe3ka Tpy0 NpOH3BOAHUTCS COrJiacHO pa3MeTKe cllellHaJbHEIMH
HOXXHHUAMH HJIH HOXOBKOH IO MeTaJjJy, He JAONYCKasi CMSITUSE TPYOH! H
o6pasoBaHusa 3ayceHueB. OTKIOHeHHe MJIOCKOCTH pe3a OT OCH TpYyOhl He
IOJI2KHO NpeBHLIaTh 0° OT NPAMOro yrJia.

4.3.3. llna ycTpaHeHHs norpemiHocTed TOpUOB Tpy6 HeoOGXOZHMO
OCYLIeCTBJATb KaJAWO6pOBKY KOHLOB Tpy6. OBa/JbHOCTL TOPLIOB HOJIKHA
6bITh He Goaee 1%.
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4.4. CoeqnuHeHHe TPyO M NoAcoeNHHEeHHe K apMaType.

4.4.1. Iaag coeqHHEeHUA MeTaJJONOJHMEPHEIX TpPy6 Mexay coboH, ¢
pe3bOOBLIMH AeTaJsIMH H NIPHCOeAHHEeHHE K apMaType cnelyeT NPUMEHATD
coelMHEeHHS THIA:

— ¢ 06XHMHOH HakMaHOH raikoi (puc 11 a,6);

— ¢ 06:xHMHOH BTYJKoM (pHe. 11 B).

[Ipumeyarue. LomnyckaeTca HCIOAp30BAHHE ADYTHX THIIOB COEAHHEHHH,
HMEIRILHX CeDTHOHKAT COOTBETCTBHA.

4.4.2.Coeansenns TpyO caelyeT BLINOJAHATL HO TeXHOJIOTHH,
IPHBEEHHON B CIIelMaJibHOH HHCTPYKUHH IIOCTaBIIHKA.

4.4.3. YnnoTHeHHe pe3bOOBLIX COeIHHEHHH CO CTaJbHbLIMH
TpyGonpoBogaMH H apMaTypoOH MOXKeT ObIThb OCYLIECTBJEHO JbHAHOH
npanelo, JeHToH PYM uiau A1066IM APYIrUM YIIIOTHHTENbHBIM MaTepHaJIOM.

4.5. Kpennenne TpyGonpoBojOB.

4.5.1. PaccTaHOBKa KpelJlIeHHH MeTalJIoNoJAUMepPHbLIX TPpyOOIIpOBOLOB
OCylUecTBJAEeTCH TaKHM obpa3oM, yToObl B cjaydyae HeoOXONHMOCTH
HalpaBJsTh JIHHeHHbIe TeMIepaTypHble YIJIHHeHHs TpyGonpoBojia B CTOPOHY
KOMITeHCAlUH.

4.5.2. PaccTosiHHe MeXAY KpeNJeHHsIMH cJlelyeT RPHHHUMAaTb COIVIacHo

tabn.’.
Tabauua 7

- CCTOSIHHE Me e
HapyHuit quaMeTp Tpy6i, | 2CCTONHHE MeXIY KpeNAeHHAMH, MM

MM NpH TOPH3OHTaNbHOH | NpH BepTHKaJbHOH
pacKsafike packiazxe

14 500 1000
16 500 1000
20 500 1000
25 750 120

4.5.3. Heo6xonuMo NpeyCMOTPETh COOTBETCTBYIOLLEE pacllofioXeHHe
KpeIl/lIeHHH Ha NOoBOPOTaX H OTBETBAEHHAX TPpybomnpoBoia.

4.5.4. PacnpenenuTesbHbie KOJJEKTOPbl H 3alOpPHO-PETy/JIHPYIOWYIO
apMaTypy cJieflyeT 3aKperviiTh ¢ NOMOLIbIO CAMOCTOSITENbHbIX HEMOABHIKHBIX
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Puc. lla. Coenunenue ¢ HaKMIHON OOKHMHOM ralKOH:
l1~merannononumepHas tpyba; 2—o6:kuMHuaa raika; 3-
VILIOTHHTENH; 4— COCMIHKTENbHAA BCTABRA
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Prc. 116. Coenunenne ¢ HaxkmnHOil raifkoii m paspe3HbIM KOJBIOM:
1 —-MerainononumepHaa Tpyba; 2-—-00:xuMHAA raixa; 3— paspesHoe
00:XKMMHOE ynpyro€ KOAbLO; 4— COEXHHHTEIbHAA BCTABKA C
HapYy:KHOH pe3nloil
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Puc. 11lB. Coemnuenne ¢ 06:KuMHOM BTYIKOIL:
l—-Meranaonoaumepuana tpyba; 2—o0:KHMHAA BTYIKA; 33—
VIDIOTHHTCIH; 4~ COeTHHMTEIbHAA BCTABKA
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KpenJieHHH Vsl YCTpaHeHHs nepelladl YCHINH Ha TpyOONpoOBOJL B ripoliecce
SKCIIYaTaUuHH.

4.5.5. MuHUMaNbHBIE PACCTOSTHUA OT OCEH OTBOROB H TPOHHHKOB IO
KpelJieHHH caellyeT NMPHHHMATh ¢ YYeTOM TeMIlepaTypHOro H3MeHEHHS
IUIHHEL TPYOHI.

4.5.6. [las 3akpenyenus Tpyd caenyeT NPHMeHsITh H3NEJIHSl COINVIACHO
KaTazoraM GHPM-H3roToBHTeJeH TPyO HJIH HHble ONOpH, NpHMeHAeMble
BN MeTalJonoJHMepHLIX Tpy6. BoaMoxHble crnocobObl KpenJeHHS
npencTasjieHbl Ha puc. 12 u 13.

4.6. McnbiTaHHe CHCTeM OTOIJIEHHA.

4.6.1. Ilocne npoBefeHHS MOHTa)XKHbIX paboT cjenyeT IPOBECTH
HCIIBITAHHE CHCTEeMbl Ha repMeTHYHOCTb NPH NaBJeHHH, NpeBbILIAIILIEM
paboyee B 1,0 pasa, Ho He MeHee 0,6 MI]a.

4.6.2. IlpH nonrotoBuTeNbHBIX paboTax nepen ONPeCCOBKOH CHCTEMBI
Heo00X0AHMO:

— OTKJIOYHTb (BpeMeHHO CHSiTh) NpeRoXpaHHTeJbHblE KJalaHbl
0e30MacHOCTH, pPeryJHpOBOYHbIe KJAaNaHbl, JaTYHKH H JIP., €CJIH JOITyCTHMOE
JaB/leHHEe YKa3aHHOM apMaTypbl MeHblle BeJHYHHB! npobGHOro AaBJ/leHHs
no n. 4.6.1;

— OTKJIIOYEHHbIE 3JIeMEeHTh! 3aMEeHHUTb 3arJIylUKaMH HWIH OTKIIOYaIIMH
3aTIOPHLIMH KJIallaHaMH, AONYCTHMoOe HaBJieHHe [AJS KOTOophix OoJjblie
BeJIHUHHLl NNPOOHOIO NaBJieHHS;

~— MOAKJIOYHTDb K cHcTeMe MaHOMeTp ¢ TouHocThio 0,01 MIla.

4.6.3. CHcTeMy caeflyeT 3anOJIHHTb BOJOM MEAJIEHHO TNPH OTKPBITHIX
BO3IYXOCNYCKHBIX YCTPOHCTBaX BO H36exxaHHe oOpa30BaHHSl BO3AYUIHLIX
npoOOoK.

4.6.4. I'nppaBiHYecKHe HCNLITaHHS HeOOGXOAHMO IIPOBOINHTb IIPH
TOCTOSSHHOH TeMIlepaType B JBa 3Tana:

I stan — B TeyenHe 30 MHHYT mOBaxKHbl NOAHHMATL NaBJieHHe MO
pacueTHOH BeJHYHHBI yepes Kaxavle 10 MunyT. B nocnegyromue 30 MHHYT
najicHue JaBJIeHHs B cHcTeMe He JoskHO npeBbiwiaTh 0,06 MIla;
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Puc. 13. Hpennenne marmcrpanbuerx prﬁonponin‘i—wmomomm;
- l—xomyr; 2—rpyba; 3—pesmmonas npomam{a:
5—0oxr; 6—raimca; 7—nomsecxka: 8—xponrrreis
-37—



2 sTam — B NocJefylouMe 2 yaca nageHHe nasieHds (OT naBaeHHS,
AOCTUTHYTOro Ha 1-M 3Tane) He no/xxHO 6uiTh Gonblue yeM Ha 0,02 MI]a.

4.7. PemoHTHBIEe paboThl.
4.7.1. Crecapu-caiTeXHHKH, TIPOH3BOASILIAE PEMOHT, HAOJXKHBI OBITD

03HAKOMJIEHB! CO CBOHCTBAMH METaJIONoJHMEpPHBIX TPYO H TeXHOJOTHeH
HX 00paboTKH.

4.7.2. Tlpu 3aMeHe Tpy6 BO BpeMA peMOHTA He JOMYCKaeTCs CTaBHTDL
TpyObl MeHbUIEro AHaMmeTpa.

4.7.3. B cayyae nospexneHHs yyacTka TpybornpoBoaa lieJiecoobpas3Ho
BLIpe3aTh NOBPEXJAeHHbIH y4acTOK . 3aMeHa IPOH3BOAHMTCH C ITOMOILBIO
oTpe3Ka TpyObl HYXHOH [UVIHHB!, COellHHsieMOro ¢ TpyOONnpoBOLOM CO
cllellHaJbHBIMH COeAUHBHUTEJbHBIMH feTadsiMH. [loBpexxneHHBIM y4acTok
TpyObl COeIUHAETCS MPH NOMOUIH 2-X COeIMHEHHH ¢ HaKHAHON 06KHMHOM
raiikoil uepes HUMIMeJb € YIVIOTHEHHEM Pe3n6OBOH YacTH HJH 2- CTOPOHHeE
cOeiMHEeHHe ¢ OOXHMHOH ralKoH H pa3pe3HbIM KOJIbLIOM 6e3 YIJIOTHeHHS
pe3b00BOM YAaCTH.

4.7.4. [Ipy npoBeleHHH CBapOYHLIX WJIH HHLIX OFHEeBHIX paboT B MecTax
BO3MOXHOro TePMHUYECKOro HJIH MeXaHHYeCKOro nobpexneHHA Tpyd
HeoOXOIUMO CTaBHTh Or'paKleHuS.

4.7.5. Insi OUHCTKH Hapy>XHOH NOBEPXHOCTH TPYO ciaelyeT IIPUMEHSATh
MaTepHaJ, UCKAIOYAUIHH MeXaHHYeCKHe NOBpPeXkIeHHS.

4.7.6.Ilpu 3aMep3aHHH CHCTeMbl HaaHuHe NPo6OK B TPpybe MOXKHO
onpenessTh MO0 MECTHOMY yBeJHuYeHHI0 auaMmeTpa (pacluupeHHIo) TPYObI
HJIM [0 CJIOK HHeS H JbJla Ha nosepxHocTd. IIporpesaTh Tpyby caenyer
TeIJILIM BO3AYXOM HJH ropsuedl Bofod ¢ TeMnepaTtypoin mo 90°C.
KaTeropHuecky aafnpeltaeTcst HCMOJAb30BATh OTKPBITOE MJIaMst U O6CTYKHBATh
TpyOb! MonoTKoM. IIpH nepBol BO3MOXHOCTH 3aMEHHTb TIOBPeXKAEHHbIH
OTpe30K TpyOhl.

9. TEXHHKA BE3OINACHOCTH

0.1. Ha MOHTax cHCTeM OTOMJEHHs H3 METAJJIONOJMMEpPHBIX TPY6
pacnpoctpaHsiloTcs obuive npasuaa CHHIT LII-4-80 "TexnHuka

6e30NacHOCTH B CTPOUTEJLCTBE .
...38_



5.2. B ycnoBHAX 3aroToBHTeJbHOr0 INPOM3BOACTBA H MOHTaXa
3afipeuiaeTcs NPOU3BONMTL 3JeKTpocBapauHble paboTsl BONH3Y

MeTaNaJIoNoJHMePHLIX TPYO.
MeTaanaononauMepHete TPYyObl OTHOCHTCH K KaTerOpHH roployux,

MaTtepnanoB. CpeacTsa noxapoTylleHHs — pacnbileHHas BOAa, I1eHa, Necok,

KOLIMa.
5.3. MeTtannonoaumepHsle TpyShl B polLlecce MOHTaXa H 3KCIVIyaTallu

He BBIIEJISIIOT B OKPYXKAIOLLYIO Cpefly TOKCHUHLIX BEILleCTB H He OKa3hIBaloT
BPENHOro BJIMSIHUSI Ha OPraHH3M YeJsIOBeKa IIpH HeNoCcpeACTBEHHOM
KOHTaKTe.

0.4. MOoHTaXX MeTaJIoNoNUMepHLIX TPYO AOMXHbI NPOBOAKTD CJecCapH-
CAHTEXHHKH, NpollelliHe cnelyaZbHoe oOyueHHe M O3HaKOMJIEHHbIE CO
cnelupukon 06paboTKH TakHX TPyo.

Pa6oTsl Mo MOHTaXKy BHYTPeHHHX cHcTeM oTomjaeHHsi u3 MIIT
paspemaeTcs NPOH3BOAHTb TOJLKO HCIpPaBHBIM HHCTPYMEHTOM, NpH
coOJIOfeHHH YCJOBHH ero 3KCIyaTalluH.

0.5. I'mnpaBiaHyecKoe HCIOBITAHHE CHCTEM cjgefyeT NPOH3BOLHTDH B
NPHCYTCTBHH MacTepa HJIH Npou3Boxurea pabot. CrecapH, npoBoasiuye
HCNEITAHHUA, AOMKHbL! HAXOAHUTLCA B 0e30MaCHHIX MecTaX Ha CJayuaw

BLIOHBaHHSA 3arayllex.
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[TPUJIOKEHHE
OAO KAYUYYK-IUVIACT-HUKHMT

[HapaBaHYeCKHe XapaKTepHCTHKH MeTajsonoduMepHbix Tpy6 npn K mepoxosatoctn=0,01 Mm

Tabanua
Temnepatypa tensoHocutens 80°C

Ilnametp TpyGonposona ds/dH mu

"12/16" "14/18" "16/20" "20/25"

N e -
0 e d e = & B o B Es O e
o R i “ S owY = :
5.4 @ » L 83 o % Q< S RINS
SYZF - 28 S¥4s X L O T o F 5
S85s| 53 =3 <52 | 2EE3| <23 23
(= Wl n, & O H > = ey
I O I I T TSR BT
9049 0,050 5,40 0010 | 664 0.010 11.95
0,98 (0,100 | 0,010 | 2,65 | 0,010 (3,95 0,40 0,020 | 13,27 0.020 29,50
1,06 |0,200} 0,020 529 0,020 |7,90 10,79 0,030 | 19,91 0,030 33,74
392 (0400 0030} 7,94 | 0,030 {11,84 21,99 0,040 | 926,55 0,050 56,24
588 10,600 | 0,040 | 10,58{ 0,040 ]15,79 26,99 0,060 | 39,82 0,070 78,73
7.84 10,800 | 0,040 | 10,58 0,050 {19,74 32,38 0,070 | 46,46 0,080 89,98
981 (1,000} 0,050 | 13,23] 0,060 ;23,69 37,78 0,080 | 53,10 0,100 112,48
19,62 12,000 | 0,080 | 21,16] 0,100 |39,48 99,37 0,120 | 7964 0,150 168,71
39,23 (4,000 | 0,130 | 34,39 0,150 {59,22 91,76 0,180 | 119,47 0,220 247,45
58,84 16,000 | 0,160 | 42,32f 0,190 |{75,02 113,35 | 0,230 | 15265 0,280 314,93
78,45 18,000 | 0,190 | 50,261 0,220 |86,86 34,94 | 0270 | 179,20 0,330 371,17
98,06 {10,000 09220 { 58,201 0,250 198,71 151,13 | 0,310 | 205,75 0,370 416,16
117.68/12,000] 0240 | 63,49 0280 [110,55] 31 167,22 | 0,340 | 22566 0,410 461,15
137,29} 14,000 0,260 | 68,78| 0,310 |122,40| Y94 183,51 | 0,370 24557 0,450 506,14

156,90(16,000| 0,280 | 74,07 0,330 [130,29] ©:37 199,71 0,400 | 265,48 0,480 539,88
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176 52

196,13
215,74
235,36
954,97
974,58
294,20
313,81
333,42
353,04
372,65
392,26
411,88
431,49
451,10
470,72
490,33
509,94
529 56
549,17
568,78
588,40
608,01
627,62
647,24
666,85
686,47
706,08
725,69
745 31
764,92

18,000
20,000
22,060
24,000
26,000
28,000
30,600
32,000
34,000
36,000
38,000
40,000
42,000
44,000
46,000
48,000
50,000
52,000
24,000
06,000
58,000
60,000
62,000
64,000
66,000
68,000
70,000
72,000
74,000
76,000
78,000

0,300
0,320
0,340
0,360
0,380
0,390
0,410
0,420
0,440
0,450
0,470
0,480
0,490
(,510
0,520
0,630
0,540
0,560
0,670
0,580
0,560
0,600
0,610
0,630
0,640
0,650
0,660
0,670
0,680
0,690
0,700

79,36

84,65

89,94

95,23

100,52
103,17
108,46
111,10
116,39
119,04
124,33
126,97
129,62
134,91
137,56
140,20
142,85
148,14
150,78
153,43
156,07
158,72
161,36
166,65
169,30
171,94
174,59
177,23

179,88
182,53
185,17

0,350
0,380
0,400
0,420
0,440
0,450
0,470
0,490
0,510
0,520
0,540
0,560
0,570
0,090
0,600
0,610
0,630
0,640
0,660
0,670
0,680
0,700
0,710
0,720
0.730
0,750
0,760
0,770
0,780
0,790
0,800

138,19
150,03
157,93
165,83
173,72
177,67
185,57
193,47
201,36
205,31
213,21
221,10
225,05
232,95
236,90
240,84
248,74
252,69
260,59
264,53
268,48
276,38
280,33
284,28
288,22
290,12
300,07
304,02

307,97
311,91
315,86

0,40
0,42
0,44
0,47
0,49
0,01
0,53
0,b5
0,57
0,58
0,60
0,62
0,64
0,65
0,67
0,69
0,70
0,72
0,73
0,75
0,76
0,78
0,79
0,80
0,82
0,33
0,85
0,86
0,87
0,88
0,90

215,90
226,69
237,49
253,68
264,47
275,27
286,06
296,86
307,65
313,06
323,85
334,64
345,44
350,83
361,63
372,42
377,82
388,62
394,01
404,81
410,21
421,00
426,40
431,80
442,59
447,99
453,78
464,18
469,58
474,98
485,77

0,430
0,450
0,480
0,600
0,620
0,050
0,570
0,590
0,610
0,630
0,650
0,670
0,690
0,700
0,720
0,740
0,750
0,770
0,790
0,800
0,820
0,830
0,850
0,860
0,880
0,890
0,910
0,920
0,940
0,950
(0,960

285,39
298,67
318,58
331,85
345,13
365,04
378,31
391,58
404,86
418,13
431,41
444,68
457,95
464,59
477,87
491,14
497,78
511,05
024,32
530,96
044,24
550,87
564,15
570,78
584,06
590,69
603,97
610,61
623,88
630,52
637,15

0,520
0,550
0,580
0,600
0,630
0,660
0,680
0,710
0,730
0,760
0,780
0,800
0,820
0,840

| 0,870

0,890
0,910
0,930
0,940
0,960
0,980
1,000
1,020
1,040
1,050
1,070
1,090
1,110
1,120
1,140
1,150

[Ipono/mxerne NpHAOKEHHA
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12

284,87
618,62
652,36
674,85
708,60
742,34
764,83
798,58
821,07
854,81
877,31
899,80
922,30
944,79
978,54
1001,03
1023,53
1046,02
1057,27
1079,76
1102,26
1124,76
1147,25
1169,75
1180,99
1203,49
1225,98
1248,48
12569,73
1282,22
1293,47



784,54
804,15
823,76
843,38
862,99
882,60
902,22
921,83
941,44
361,06
980,67
1019,90
: 1059,12
& 1098,35
™ 1137,58
1176,80
1216,03
1255,26
1294,48
1333,71
1372,94
1412,16
1451,39
1490,62
15629,84
1569,07
1600,30
1647,52
1686,75
1725,98

80,000
82,000
84,000
86,000
88,000
90,000
92,000
34,000
96,000
98,000
100,000
104,000
108,000
112,006
116,000
120,000
124,000
128,000
132,000
136,000
140,000
144,000
148,000
152,000
156,000
160,000
164,000
168,000
172,000
176,000

0,710
0,720
0,730
0,740
0,750
0,760
0,770
0,770
0,780
0,790
0,800
0,820
0,840
0,850
0,870
0,890
0,900
0,920
0,930
0,950
0.970
0,980
1,000
1,010
1,030
1,040
1,050
1,070
1,080
1,100

187,82
190,46
193,11
195,75
198,40
201,04
203,69
203,69
206,33
208,98
211,62
216,91
222,20
224,85
230,14
235,43
238,08
243,37
246,01
201,30
256,09
259,24
264,53
267,17
272,47
275,11
277,76
283,05
285,69
230,98

0,320
0,830
0,840
0,850
0,860
0,870
0,880
0,890
0,900
0,910
0,920
0,940
0,960
0,980
1,000
1,020
1,040
1,060
1,080
[,090
1,110
1,130
1,140
1,160
1,180
1,160
1,210
1,230
1,240
1,260

323,76
327,71
331,65
335,60
339,55
343,50
347 45
351,40
355,34
359,29
363,24
371,14
379,03
386,03
394,83
402,72
410,62
418,52
426,41
430,36
438,96
446,15
450,10
458,00
465,90
469,84
477,74
485,64
489,59
497,48

0,91
0,92
0,93
0,95
0,96
0,97
0,98
0,99
1,01
1,02
1,03
1,05
{,07
1,09
i,12
1,14
1,16
1,18
1,20
{,22
1,24
1,26
1,27
1,29
1,31
1,33
1,35
1,37
1,38
1,40

491,17
496,56
001,96
512,76
218,15
923,05
528,95
534,35
245,14
550,54
955,94
566,73
277,93
588,32
604,51
615.31
626,10
636,30
647,69
658,49
669,28
680,08
685,48
696,27
707,07
717,86
728,66
739,45
744,85
755,64

0,980
0,990
1,000
1,020
1,030
1,040
1,060
1,070
1,080
1,090
1,100
1,130
1,150
1,170
1,200
1,220
1,240
1,260
1,280
1,310
1,330
1,350
1,370
1,390
1,410
1,430
1,450
1,460
1,480
1,500

Ilponyxenrne NPHAOXKEHHSA

650,43
657,06
663,70
676,98
683,61
690,25
703,52
710,16
716,80
793,44
730,07
749,98
763,26
776,53
796,44
809,72
822,99
836,26
849,54
869,45
882,72
896,00
909,27
922,55
035,82
949,09
962,37
969,00
982,28
995,55

1,170
1,190
1,200
1,220
1,230
1,200
1,260
1,280
1,290
1,310
1,320
1,350
1,380
1,410
1,430
1,460
1,480
1,510
1,540
1,560
1,690
1,610
1,630
1,660
1,680
1,700
1,730
1,750
1,770
1,790

1315,96
1338,46
349,71
1372,20
1383,40
1400,94
1417,19
1439,69
1450,93
1473,43
1484,68
1518,42
15562,16
1585,90
1608,40
1642,14
1664,64
1698,38
1732,12
1754,62
1788,36
1810,86
1833,35
1867,09
1889,59
112,08
1945,83
1968,32
1990,82
2013,31
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1

1765,21
1804,43
1843,66
1882,89
1922,11
1961,34
92010,37
2059,41
2108,44
2157 47
9206,51
9255 54
9304,57
9235361
2402,64
92451,67
2500,71
9549,74
2598.,77
2647 81
2696 84
9745 88
279491
92843 94
289298
9294201
2991,04
3040,08
3089,11
3138,14

{80,000
184,000
188,000
192,000
196,000
200,000
205,000
210,000
215,000
220,000
225,000
230,000
235,000
240,000
245,000
250,000
255,000
260,000
260,000
270,000
275,000
280,000
285,000
290,000
295,000
300,000
305,000
310,000
315,000
320,000

1,110
1,120
1,140
1,150
1,160
1,170
1,190
1,210
1,220
1,240
1,250
1,270
1,280
1,300
1,310
1,330
1,340
1,360
1,370
1,380
1,400
1,410
1,430
1,440
1,450
1,470
1,480
1,490
1,510
1,920

293,63
296,27
301,56
304,21
306,85
309,50
314,79
320,08
322,73
328,02
330,66
335,95
338,60
343,89
346,53
351,82
354,47
359,76
302,41

365,05
370,34

372,99
378,28
380,92
383,57
388,86
391,50
394,15
399,44
402,08

1,270
1,290
1,300
1,320
1,330
1,350
1,370
1,390
1,400
1,420
1,440
1,460
1,470
1,490
1,510
1,520
1,540
1,560
1,570
1,590
1,600
1,620
1,640
1,650
1,670
1,680
1,700
1,710
1,730
1,740

601,43
009,33
513,28
521,17
025,12
533,02
540,91
548,81
052,76
560,65
568,55
576,45
580,40
588,29
596,19
600,14
608,03
615,93
619,88
627,78
631,72
639,62
647,52
651,46
659,36
663,31
671,21
675,15
683,05
687,00

1,42
1,43
1,45
1,47
1,48
1,50
1,92
1,04
1,56
1,08
1,60
1,62
1,64
1,66
1,68
1,69
1,71
1,73
1,75
1,77
1,78
1,80
1,82
1,84
1,85
[,87
1,89
1,90
1,92
1,94

166,64
771,83
782,63
793,42
798,82
809,62
820,41
831,21
842,00
852,80
863,59
874,39
885,18
895,98
906,77
912,17
922,96
933,76
944,55
955,35
960,75
971,54
982,34
993,13
898,53
1009,32
1620,12

 1025,51

1036,31
1047,10

{,520
1,540
1,560
1,570
1,590
1,610
1,630
1,650
1670
[,700
1,720
1,740
1,760
1,780
1,800
1,820
1,840
1,860
1,870
1,890
1,910
1,930
1,950
1,970
1,990
2,000
2,020
2 040
2,060
2,070

[Iponosxetine NPHAOXKEHHA

1008,83
1022,10
1035,38
1042,01
1055,29
1068,56
1081,83
1095, 11
1108,38
1128,29
1141,57
1154,84
1168,12
1181,39
1194,66
1207,94
1221,21
1234,49
1241,12
1254,40
1267,67
1280,94
1294,22
1307,49
1320,77
1327,40
1340,68
1353,95
1367,23
1373,86

3 (3 | &[5 [ & [ 7 [ 8 [ s [0 _

1,820
1,840
1,860
1,880
1,900
1,920
1,950
1 970
2,000
2,020
2,050
2,070
2,100
2,120
2,140
2,170
2,190
2,210
2,240
2,260
2,280
2,300
2,320
2,350
2,370
2,390
2,410
2,430
2 450
2,470

12

2047,05
2069,55
2092,04
2114,54
2137,03
21569,53
2193,27
2215,77
2249,51
2272,01
2305,75
2328,24
2361,99
2384,48
2406,98
2440,72
2463,21
2485,71
2519,45
2541,95
2564,44
2586,94
2609,43
2643,17
2665,67
2688,16
2710,66

2733,15
2755,65
2778,15



_..f;fy_

3187,18
3236,21
3285,24
3334,27
3383,31
3432,34
3481,37
3530,41
357944
3628,48
3677,51
3726,55
3775,58
382461
3873,65
3922 68
4020,75
411881
4216,88
4314,95
4413,01
4511,08
4609,15
4707,22
4805,28
4903,35
5001,42
509948
5197,55

325,000
330,000
335,000
340,000

| 345,000

350,000
355,000
360,000
365,000
370,000
375,000
380,000
385,000
390,000
395,000
400,000
410,000
420,000
430,000
440,000
450,000
460,000
470,000
480,000
430,000
500,000
210,000
520,000
530,000

1,030
1,540
1,560
1,570
1,680
1,590
1,610
1,620
1,630
1,640
1,660
1,670
1,680
1,690
1,700
1,710
1,740
1,760
1,780
1,810
1,830
1,850
1,870
1,890
1,910
1,930
1,960
1,980
2,000

404,73
407,38
412,67
415,31
417,96
420,60
425,89
428,54
431,18
433,83
439,12
441,76
444 41
447,05
449,70
452,35
460,28
465,57
470,86
478,80
484,09
489,38
494,67
439,96
505,25
510,54
518,48
023,77
529,06

1,760
1,770
1,790
1,800
1,810
1,830
1,840
1,860
1,870
1,880
1,900
1,910
1,920
1,940
1,950
1,960
1,990
2,020
2,040
2,070
2,090
2,120
2,140
2,170
2,190
2,220
2,240
2,260
2,290

694,90
698,84
706,74
710,69
714,64
722,93
726,48
734,38
738,33
742,28
750,17
754,12
758,07
765,96
769,91
773,86
785,71
797,55
805,45
817,29
825,19
837,03
844,93
856,78
864,67
876,52
884,41
892,31
904,15

1,95
1,97
1,98
2,00
2,02
2,03
2,05
2,06
2,08
2,09
2,11
2,12
2,14
2,15
2,17
2,18
2,21
2,24
2,27
2,30
2,33
2,35
2,38
2,41
2,43
2,46
2,49
2,01
2,54

1052,50
1063,30
1068,69
1079,49
1090,28
1095,68
1106,48
1111,87
1122,67
112807
1138,86
1144,26
1155,05
1160,45
1171,25
117664
1192,84
1209,03
1225,22
124141
1257,60
1268,40
1284,59
1300,78
1311,58
1327,77
1343,96
1354,76
1370,95

2,090
2,110
2,130
2,140
2,160
2,180
2,190
2,210
2,230
2,240
2,260
2,280
2,290
2,310
2,320
2,340
2,370
2,400
2,430
2,460
2,490
2,520
2,550
2,080
2,610
2,640
2,660
2,690
2,720

fIpogo/mxerne npuroxenHa

SR I N N N I R B A

1387,14
1400,41
1413,69
1420,32
1433,60
1446,87
1453,51
1466,78
1480,06
1486,69
1499,97
1513,24
1519,88
1533,15
1539,79
1553,06
1572,97
1592,88
612,80
1632,71
1652,62
1672,53
1692,44
1712,35
1732,26
1752,17
1765,45
1785,36
1805,27

2,490
2,610
2,630
2,050
2,070
2,590
2,610
2,630
2,650
2,670
2,690
2,710
2,730
2,750
2,770
2,790
2,820
2,860
2,900
2,930
2,970
3,000

2800,64
2823,14
2845,63
2868,13
2890,62
2913,12
2935,61
2958,11
2980,60
3003,10
3025,59
3048,09
3070,98
3093,08
3115,57
3138,07
3171,81
3216,80
3261,79
3295,53
3340,52
3374,27
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5295,62
5393,68
5491,75
558982
5687,89
578595
5884,02
5982.09
6080,15
6178,22
6276,29
6374,35
6472,42
6570,49
6668,56
6766,62
6864,69
6962,76
7060,82
7158,90
7256,96
7355,02
7453,09
7551,16
7649,23
7747,29
7845.36

540,000
050,000
260,000
570,000
580,000
590,000
600,000
610,000
620,000
630,000
640,000
650,000
660,000
670,000
680,000
690,000
700,000
710,000
720,000
730,000
740,000
750,000
760,000
770,000
780,000
790,000
800,000

2,020
2,040
2,060
2,080
2,100
2,120
2,130
2,150
2,170
2,190
2,210
2,230
2,250
2,270
2,280
2,300
2,320
2.340
2,360
2,370
2,390
2,410
2,420
2,440
2,460
2,480
2,490

534,35
539,64
544,93
050,22
555,51
060,80
563,45
568,74
574,03
079,32
084,61
589,90
595,19
600,48
603,13
608,42
613,71
619,00
624,29
626,93
632,23
637,52
640,16
645,45
650,74
656,03
658,68

2,310
2,330
2,360
2,380
2,400
2,420
2,440
2,470
2,490
2,010
2,530
2,550
2,570
2,590
2,610
2,630
2,650
2,680
2,700
2,720
2,740
2,750
2,770
2,790
2,810
2,830
2,850

912,05
919,95
931,79
939,69
947,59
955,48
963,38
975,22
983,12
991,02
998,91
1006,81
1014,71
1022,60
1030,50
1038,40
1046,29
1058,14
1066,03
1073,93
1081,83
1085,77
1093,67
1101,57
1109,46
1117,36
1125,26

2,06
2,59
2,62
2,64
2,66
2,69
2,71
2,74
2,76
2,79
2,81
2,83
2,86
2,88
2,90
2,92
2,95
2,97
2,99
3,00

1381,75
1397,94
1414,13
1424,93
1435,72
1451,91
1462,71
1478,90
1489,69
1505,89
1516,68
1527,48
1543,67
10604,46
1565,26
1576,05
1592,25
1603,04
1613,84
1619,23

OKOHYaKHHe [IPHAOKEHHA

1825,18
1838,45
1858,37
1878,28
1891,55
1911,46
1931,37
1944,65
1964,56
1977,83

1991,11




COIEPXAHMUE

L. OOLIHE OO K CHH e nneereeenerrereosssnssesnssrasseesesessnnsseanssessens
2. IlpoexTHpOBaHHe CHCTEM OTOIIEHHSI C HCNOJb30BaHHEM

METAJNJIOMONUMEPHBIX TPYO.eieiiiiiiniiciereriiieienereirtiienieennanenas
3. TpancropTHpOBKa H XpaHeHHe MeTasJoNnoJHMEPHEIX Tpy6
4, MonTaxX CHCTEeM OTOIJIEHHS H3 MeTalJONOJMHMEpPHLIX TPYO
4.1. OOIIHE YKA3AHHMSA.couiirerreernereeranererararennranenanses

4.2. BxonHol KOHTPOJbL TPYO U KOMITJIEKTYIOLUIHX
1231 (2012 1 SO
4.3. TexHnosorus noAroToBHTeNbHbIX pabor..............
4.4. CoenHeHHe Tpy6 H NoACOeI¥HEHHE K apMaType
4.5. KpenneHne TPYOOIPOBOAOB...cccernrererenrennernnnns
4.6. UcnbiTanHe CHCTEMEB! OTONJIEHHS...uuueueevenernnnnnnn.
4.7. PeMOHTHBIE DPAOBOThI.....ccvuvereierninciinernennrnneeanns
9. TeXHHKA 6€30MaCHOCTH . cuiueirnnrrernreeresrennerasaarnsensreesnnanss
[Ipunoxenne. I'mapaBiiHyecKHEe XapaKTEpHCTHKH
MEeTAaJIJIONMMOJHMEPHBIX TPYO .coevnrevriniennennen..

Mocoprerpon
Msn. 34. 3akaz Tupax 200 Llena norosopHas

_46_

4

28
29
29

30
32
33
33
36
38
38



