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BBEJIEHUE

Hacrosmuit CBoj mpaBWil CONEPKHUT TOJOXKECHHUSI IO TPOSKTHPOBAHUIO M MOHTAXKY
BHYTPEHHUX CUCTEM BOJOCHAOXEHUS M OTOIUICHUS 3AaHWNA M3 MEIHBIX TPyO. BeIimomHeHue
9TUX TIOJOKEHHUH oO0ecrmeyuT coONoAeHue TpPeOOBaHUN K BHYTPEHHUM CHCTEMam
BOJIOCHAOKEHUSI W OTOIUICHMSI, YCTaHOBICHHBIX peictByromumu CHull 2.04.01-85*
«BuyTtpennuii BomompoBon W KaHanmuzamus 3gaHui», CHull 41-01-2003 «Otorienue,
BeHTWISIIMST W KoHauimonuposanme», CHull 3.05.01-85 «BHyTpeHHHE CaHUTapHO-
texHuueckue cuctembl» u CHull 41-03-2003 «TemnmoBas wu3onAuus 00OpPYAOBaHUA U
TPyOOTIPOBOJIOBY.

B CBome mnpaBun ycraHoBIEHBI TpeOOBaHUS K COpPTaMEHTY MEOHBIX TpYyoO,
COCTMHUTEIIEHBIM YacTsIM U CIIOCO0aM WX COCIUHEHHS, MPHUBEICHBI MPAaBHWJIA XPAHCHUS W
MOHTa)ka TpyO, METOJbl UCIBITAHUS, MPaBUJIA IKCILTyaTalldd U PEMOHTa TPYOOIPOBOIHBIX
CUCTEM, a TaKK€ TEXHHKH O€30MaCHOCTH TpPU WX BBINOJHEHUH. [IpUBEICHBI METOIHUKHU
TUIPABIMYECKOr0 pacuera TpyOONpOBOIOB BHYTPEHHETO BOJOCHAOKEHUS U OTOIUICHUS, a
TaKXe BBIOOpa CIIOCOOOB KOMIIEHCALMU TEMIIEpaTypHBIX Aedopmaruii Tpyd U paccTaHOBKU
Ha HUX KPEIUICHUH C y4eTOM TpeOOBaHUN MPOYHOCTH U JOJTOBEYHOCTH BHYTPEHHUX CETEHl.

B pazpaborke CBoja mpaBuil IpUHUMAIN y4yacTHe: KaHA. TexH. Hayk [.C. Baacos, kaHn.
TexH. HayK 4.A. Omcmasnos, kaun. TexH. Hayk A.B. Craokos (I'YII «HWUMMocctpoit»), B.A.
Inyxapes, B.Il. bogbenv (I'occtpoii Poccun), B.C. Honos (Hekommepueckoe MapTHEPCTBO
«Hammonaneueiii Llentp Meauy»), kaun. tex. Hayk H.U. Jle6edes (IMI International), JI.C.
Bacunvesa (OI'YII ITHC).

CBOJ ITPABUJI ITO ITPOEKTHMPOBAHUIO 1 CTPOUTEJIBCTBY

IMPOEKTUPOBAHUE U MOHTA’K BHYTPEHHUX CUCTEM
BOJOCHABXXEHHUA U OTOIJIEHUS 3IAHUI U3 MEJIHBIX TPYB

Design and installation of pipelines for internal cold, hot water supply and heating
systems made of copper pipes

Jlama ssedenus 2005-01-11
1. OBJIACTb IPUMEHEHUSA

Hacrosmuit CBoj mpaBuil pacrpoOCTpaHSETCsl HAa TPOSKTHPOBAHWE M MOHTaX CHCTEM
BHYTPEHHETO XOJIOJIHOTO U TOPSIYEro BOJIOCHAOKEHUS U OTOIUICHUS 3AaHUI U3 MEIHBIX TPyO
(manmee - TpyObI), TPAHCTIOPTUPYIOIINX BOJY, OTBEYAIONIUX TPEOOBAHUSM K KA4E€CTBY BOJIBI
[EHTPATN30BaHHBIX CHUCTEM THTHEBOTO BOJOCHAOXKEHMs, YycTaHoBieHHbIM CanlluH
2.1.4.1074 c conepkaHuEM:

kucnopoja - mernee 0,1 Mr/a (TOIBKO JJisE CUCTEM OTOILIICHHUS ),

xjopa - He 6osee 30 mr/m;

pH - ot 6,0 10 9,0.

Mennbsie TpyObl, COSAWHUTENBHBIC JETAIM W TPHUINOW JOJDKHBI HWMETh CaHUTAPHO-
AMUIEMUOJIOTMYECKOE 3aKITI0YCHHE U CEPTU(DUKATHI COOTBETCTBHSI.

2. HOPMATHUBHBIE CCBLJIKHA

B wHacrosmem CBO,[[G npaBujl MPHUBCACHLI CCBUIKM Ha CICAYIOIIUC HOPMATHUBHBIC
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JIOKYMEHTHI:

CHulT 2.04.01-85* BayTpeHHMi BOJOTPOBO] M KaHATU3AIHS 3AaHII

CHull 3.01.04-87 Ilpuemka B 3KCIUTyaTallli0 3aKOHUYEHHBIX CTPOHTEIHCTBOM OOBEKTOB.
OcHOBHBIE TIOJIOKEHUS

CHulI 3.05.01-85 BayTpeHHHE CAaHUTAPHO-TEXHIUUECKHUE CUCTEMBI

CHull 12-04-2002 bezomacHocTh Tpyda B crpouTenbcTBe. Yacth 2. CTpouTenbHOE
TIPOU3BOJICTBO

CHuIT 41-01-2003 Otormienne, BEHTUIANS U KOHIUITMOHUPOBAHUE

CHulT 41-03-2003 TermmoBas u3osius 000pyaoBaHus U TPyOOTIPOBOIOB

CII1 41-103-2000 ITpoekTupoBaHKE TEIIOBOK U30JISIITUN 000PYA0BaHUS U TPYOOIIPOBOIOB

['OCT 859-78 Menb. Mapku

['OCT 6357-81  OcHoBHbIE
[WTHHIPAYECKasT

CanlluH 2.1.4.1074-01 IlutheBas Boma. I'mrueHuveckne TpeOOBAHUS K KAayeCTBY BOJIbI
[EHTPATN30BaHHBIX CHCTEM MMUTHEBOTO BOAOCHAOXKeHUs1. KOHTpOIIh KauecTBa.

3. IPOEKTUPOBAHHME TPYBOIIPOBO/JHBIX CUCTEM

HOPMBI ~ B3auMo3aMmeHsieMocTu. Pe3pba  TpyOHas

[Ipy  TPOEKTUPOBAHWM TPYOONPOBOJHBIX CHUCTEM U3 MEIHBIX TPyO  clemyer
pykoBozcTtBoBatbes TpeboBanusimu CHull 2.04.01 u CHull 41-01.
Beibop mmamerpa MemHBIX TPYO  JODKEH  OCYIIECTBISATHCS HA  OCHOBAaHUU

THJIpaBIUYecKoro pacdera. ClieayeT NpPUHUMATh, KaK MPaBHJIO, TPYObl ¢ MHUHUMAIIbHOW
TOJIIIUHOW ~ CTCHKW. TeIUIOM30JsAus TPyOONpPOBOJOB M3 MEAHBIX TPYO JIOJDKHA
OCYIIECTBISATHCS B COOTBETCTBUU ¢ TpeboBanusimu CHull 41-03 u CIT 41-103.

3.1. TEXHUYECKHUE TPEBOBAHMUSA

3.1.1. JIns ycTpoiicTBa TpyOOMpPOBOIOB JTOJKHBI UCIIOJIB30BATHCSA TPYObI, H3TOTOBIIIEMbIE
COTJIAaCHO TeXHUYEeCKOMY JOKyMeHTY [1] u3 menu mapoxk M1¢ mo 'OCT 859 unu u3 menu
mapku CUDHP ¢ xumuyeckum coctaBom: Menp u cepedbpo - He meHee 99,9 %, docdop -
(0,015 - 0,040) %, mpumMecH - OCcTaIbHOE.

JlomyckaeTcsi IpUMEHEHHE MEIHBIX TPyO APYruX MapoK, OTBEYAIOIIMX BBIIICYKa3aHHBIM
TpeOOBaHUSM.

3.1.2. OcHoBHBIE (PU3HKO-MEXaHUUYECKHE CBOMCTBA MEIHBIX TPYO, M3rOTOBJIEHHBIX IO
TEXHHYECKOMY JokyMeHTy [2], mpu Ttemmeparype 20 °C JOKHBI, COOTBETCTBOBATH
YKa3aHHBIM B Ta0nwie 1.

TaOnuna 1
CocrosiHne
HaunmenoBanue nokasarens Msrkoe M | IlomyrBepnoe | Tsepmoe T

(R220)* [T (R250)* (R290)*
BpemenHnoe conporusienue, MIla 210 250 280
OTHOCHUTENBbHOE YIJIMHEHHE, Y0 40 20 3
Moysb ynpyrocTy, MIla-10° 0,6-0,9 08-11 10-1,3
Koo duument nueitHoro yummHenns 10° 17 17 17
Temnonposoanocts, Br/m K 365
Y e/bHas TeMI0npOBOIHOCTD, KIk/kr-°C-10° 3,85

* R - 0003HaueHHe BPEMCECHHOT'O COIIPOTHUBJICHUS COTJIACHO Me)KI[yHapO,Z[HOfI KJ'IaCCI/I(l)I/IKaIII/II/I.

3.1.3. HapyxHbIif tuameTp ¥ TOJIIMHA CTEHKH MeIHBIX TpyO [1] mpuBeneHs! B Tabmmiax 2

u 3.
TaOnuma 2

B mumnmerpax

HomuHanbHbIM Hapy>KHBII 1UAMETP

IIpenenbHOE OTKIOHEHHE

Ilo cpeanemy
JHAAMETPY

[lo HapyxHOMY THameTpy™
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BCE TBEPIIOC MOJTyTBEPJI0C
COCTOSTHUS COCTOSTHUE COCTOSTHUE

Ot 6,0 no 18,0 BKIIOY. + 0,04 + 0,04 +0,09
Cs. 18,0 » 28,0 » = 0,05 + 0,06 +0,10

» 28,0 » 54,0 » + 0,06 + 0,07 +0,11

» 54,0 » 76,1 » + 0,07 +0,10 +0,15

» 76,1 » 88,9 » +0,07 +0,15 + 0,20

» 88,9 » 108,0 » + 0,07 +0,20 +0,30

» 108,0 » 159,0 » +0,2 +0,7 +04

» 159,0 » 267,0 » +0,6 +1,5 -

* Brutouast OBJILHOCTB (OTKJIOHEHHUE OT KPYTJI0i (POpPMBI).

IIpumeuanns

1. Hpeaenbﬂme OTKJIOHCHUSA IO HAPYKHOMY JAUAMETPY IJIA pr6 B MATKOM COCTOSIHUHM IMPUMEHHUMBI TOJIBKO

K CpeHEMY TUAMETpY.

2. TpyOsl quamerpom cBbime 108 MM COEIUMHSIOTCSI CBAPKOW WIIM BHICOKOTEMIIEPATYPHOU MalKOM, MOTOMY

TOYHOCTDH HMCIIOJIHEHHUS 110 HAPYKHOMY AUAMETPY HE UMEECT 3HAUYCHUS.

Tabnuna 3 B mmmmerpax
HoMunanbHBIN HpeHeHLHOG OTKJIOHCHHUC IO TOJIIIHNHEC CTCHKU IIpU HOMHUHAJIBbHON TOJIINHE CTeHI(I/I”< JIIsL
HapYKHBIN PEKOMEHJOBAHHBIX TUIIOPA3MEPOB
JTaMeTp 0,6 0,7 0,8 0,9 1,0 1,2 15 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 +0,23 +0,45
159,0 + 0,30 +0,45
219,0 + 0,45
267,0 + 0,45

* Britouast OTKJIOHEHHE OT KOHIIEHTPUYHOCTH.

IIpumedanue- KOHIEHTPUIHOCTD (PAaBHOMEPHOCTH TOJIIMHBI CTEHKH) KOHTPOJIMPYETCS NMpeAeTbHBIMH

OTKJIOHCHHAMH 110 TOJIIIHUHEC CTCHKH.

3.1.4. B 3aBUCHMMOCTH OT JAMaMeTpa MOKHO HCIOJb30BaTh TPYObI B OTpe3Kax JMOO B
OyxTtax HapyXHbIM auamerpoMm OyxT 500 - 1000 mm (tabmuua 4). TunoBble pa3Mepsl U
OTKJIOHEHUS JIOIYCKAIOTCS [0 COTJIACOBAHUIO.

Tabnuna 4
HapyxHs1ii auametp Tpy0, MM HOMHH:;T;(? a;[[ JuTHHa OTKIIOHEHNE, MM Bun
6,0-22,0 25 nmu 50 + 500 Byxra
12,0 - 108 (267) 3-5 +50 OTpesok




3.1.5. TpyObl B MSATKOM COCTOSIHMM CIIEAYET NMPUMEHATH U YCTPOMCTBA KOJIIEKTOPHBIX
CHUCTEM BOJIOCHA0)XKEHUS UM CHCTEM OTOIUIEHUS C PpaAMaJbHBIM  paclpeesieHueM
TEIUIOHOCUTENS K HarpeBaTeIbHbIM IpUOOpam.

3.2. COPTAMEHT COEJUHHUTEJIbLHBIX YACTEN

3.2.1. JIns ycTpoiCTBa MOBOPOTOB M OTBETBJIICHHWH Ha TPYOOIPOBOJAX U3 MEIAHBIX TPYO
CJIeTyeT HUCI0JIb30BaTh COOTBETCTBYIONINE MEIHBIE COCTUHUTEIbHBIC AETAaTH OTEYECTBEHHOTO
WK 3apyOeKHOr0 Mpou3BoCTBa [3].

[Ipu cooTBeTCTByIOIIEM OOOCHOBAaHUHU JIOMYCKAETCS MPUMEHEHUE COCAMHUTEIbHBIX
nerasei u3 OpOH3bl, TaTYHH, HEPXKABEIOLIECH CTaIN U TEPMOCTOMKHUX IIIacTMacc.

s npucoenquHeHUs] MEIHBIX TPYO C HarpeBaTelbHBIM MPUOOPOM U3 ATIOMUHHUS U €ro
CIJIABOB CIIEAYET NMPUMEHATh Pe3bOOBBIC MEPEXOIAHbBIC JETAIM U3 HEP)KaBEIOIICH CTalld WIN
OpOH3BI.

3.3. TUTIBI COEUHEHUI

3.3.1. TpyOsl Mexay co0Oll M C COCNMHHUTEIBbHBIMHU JETAISIMU JODKHBI COCTUHSATHCS
MOCPEJICTBOM CBapKu W KamwuisipHoW maiiku. [lpu cnenuambHOM 0OOOCHOBAaHWM MOXHO
UCIIOJIb30BATh U JIPYT'He TUIIbI COSAMHEHUH.

3.4. TUJIPABJIMYECKH PACYET

3.4.1. T'unpaBnuyYecKuil pacyeT BHYTPEHHHX CHUCTEM BOJOCHA0XXEHHUS M OTOIUICHHS W3
MEIHBIX TPYO CIEAYeT BBINOJHATH B COOTBETCTBUHM C TpeOoBaHMsIMH Hactosiero CBoga
npasui, CHull 2.04.01 u CHul1 41-01.

3.4.2. Ilorepu Haropa H, M, Ha ygacTke BOJIOTIPOBOJIHON CETH OMPEACIISIOTCs 10 popmyrie

. V?
H=Li + Ezé J.
, 1)
rne L - pacdyernas anmuna ydyacTtka TpyOonpoBoja, M;

it - MOTepH HAIopa, BbI3BAHHBIC THAPABINYCCKHM CONPOTHUBICHHEM CAWHHIIBI JUTHHBI
pyO;

V - cpenHss MO CEYEHMIO CKOPOCTb JIBUIKEHHUS BOJBL, M/C (0 4 M/c - Ans cucteM
XOJIOJTHOTO BOJJOCHA0KEHMUSI, 10 3 M/C - TOPSIUEro U 10 2 M/C - OTOIJICHHUS);

g - YCKOPEHHE CBOBOIHOTO MafeHHs, M/C2;

ij - cymma KOd(D(UIMEHTOB THIPABIUYECKOTO CONPOTHBICHHS CTBIKOBBIX
COEMHEHUH, COCAMHUTENIbHBIX YacTed, apMaTypbl, MPUHUMAEMbIX IO MaCHOPTY 3aBOJOB-
M3TOTOBUTENEH JINOO TIO JaHHBIM, AaHAJTOTHYHBIM MIPOSKTUPYEMBIM CHCTEMaM, TIPUOINKEHHBIC
3HaYeHUs § MOXKHO PUHUMATh 10 MPHIIOKEHUIO A.

3.4.3. Tlotepn Hamopa Ha EOUHMILY JJIMHBI TPYyOONpPOBOAA CIEAYET OMpPENeNsATh IO
bopmymnam:
JUTSL CUCTEM XOJIOTHOTO U IIUPKYJISIIHOHHOTO TPYyOOIIPOBOIOB TOPSYETO BOIOCHAOKEHUS

i =0,0161 V0@ VL2 12 )

JUTSI IOAAIOIIUX TPYOOIPOBOIOB CHCTEM TOPSIYETO BOJOCHA0XKEHUS

6521gd+lg "¢ 066lgd +01ig " |, ;
V V

i =0,05 A
! 1157d [Ig Vdj'g q d
\"

: 3)
rae V- KoohGUIHEHT KHHEMATHYECKOH BA3KOCTH BOJIBI, M%/c, 3aBUCHT OT TEMITEPATYPBbI
(tabmuna 5);
d - pacueTHbI# qUamMeTp TPyO, M (MPUHUMAETCS PABHBIM BHYTPEHHEMY).
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3.4.4. Ilanenue nasnenus AP, Ila, B cucteme OTOIICHUS CIIEAYyeT ONpPeaesaTh Mo Gopmyrie
AP =RL+Z, 4)

rae R - yaenbHas nuHeliHas noteps aaBineHus Ha 1 M amunbl, [1a/m;
Z - moTepsl TaBJICHUS] HA MECTHBIX CONPOTHUBIICHHSX, [1a.
3.4.5. Ilorepu maBnenus no guHe, [1a/mM, MOXKHO onpenenuTs mo Gopmyse

R

2
_ AV 10°
2d (%)

rae A - Ko3hGHUIMEHT CONMPOTUBICHUS 110 JITTUHE.
3.4.6. Koo dumnueHT conpoTHBIICHUS IO JUTHHE A CIEAYET ONPEILSISITh 10 hopMyIie

05 b N 1312#-b lg3,7d /K,
2 lgRe,—1

3,7d
K, , 6)

Ji-

lg

rae b - 9ucio noaoous pexkuMOB TEYCHHUS BOJIbI,
K, - k0o punreHT SKBUBAICHTHON MIEPOXOBATOCTH, M;
Reg, - uncino PeiiHonbaca gaxkrudeckoe.
dakTuyeckoe uncino PeifHonbaca Rey onpenensercs no gopmyie

v
v 7)
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e p - IJIOTHOCTb TEMJIOHOCUTENS, Kr/m° (Tabmuma 5).

TaOoaxuma 5
Bennauna nmokasarens npu Temnepatype, °C
Hoxasarem, 5 10 20 50 60 70 80 )
v-10°, M°/c 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. Tlpm mpoBeAeHWH NPHUONMKCHHBIX THIPABIMYECKUX pPACUETOB  CIEAyeT
M0JIb30BaThCs TabIUIIaMu (TIpuIIoXkeHne b) u HoMmorpammamu (puiioxxeHue B).




3.5. PACYET KPEIUIEHAM 1 KOMIIEHCATOPOB

3.5.1. BwiGbop npuOMMKEHHBIX 3HAYEHUW  PACCTOSHUN  MEXAYy  KpEIICHUSIMHU
TpyOOIIPOBOJIOB M3 TBEPIBIX MEIHBIX TPYO CIEAYET OCYIICCTBIATH MO rpaguky (pUCyHOK 1).
Paccrosinne Mexmy KpeluleHHSIMH TOPH30HTAJIBHBIX TPYOOIPOBOAOB M3 MOJYTBEPIABIX M
MSTKHX TpyO HeoOxoaumo npuHuMath Menblie Ha 10 u 20 % coorBercTBeHHO. bosiee TounbIe
3HAUEHMS PACCTOSIHUN MEXIy KPEIJICHHUSIMH Ha TOPHU30HTAIBHBIX TPYyOONPOBOJAX CIlEIyeT
OIpeIeTATh pacueToM (npuiioxkenue ).
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HapyxHBIA auametp Tpyd, MM

Pucynox 1. - I'paduk st BBIOOpA paCCTOSTHHA MEXITY KPETUICHUSMU TOPH30HTATIBHBIX
TPYOOIIPOBOJIOB U3 TBEPBIX MEIHBIX TPYO

PaccrosHus MeXIy KperIeHHsIMA BEPTHKABHBIX TPYyOOIIPOBOIOB MOTYT OBITH OOJIBINIE HA
25 n 30 %. Ha crosike A0KHO OBITh YCTaHOBIJIEHO XOTs Obl OJJHO KpEIIeHHe HE3aBUCHMO OT
BBICOTHI 3TaXKa.

3.5.2. B cucremax OTOIUIEHHS Ui KOMIIEHCAIlMM TPOJNOJIBHBIX TEMIEpaTypHbBIX
nedopManuii (yAJUHEHUH M YKOPOUEHHUM) MPSAMBIX Y4YacTKOB TPYyOONpPOBOAOB CIEIYET
npeycMaTpuBaTh YCTaHOBKY CIHEIMaIbHBIX KOMIIEHcAaTopoB. [l 3TOro Ha MpsIMbIX
ydacTKax TpyOompoBoja HeoOxoauMmo mpenycmarpuBarh II-oOpasnble, I'-o0pasHble,
HETJEBbIE U APYrue KOMIIEHCATOPhl U MPAaBUIBHO PACCTaBIATh HETOABHKHBIE U TOJBH)KHBIE
KpEIUIEHHUS, PAacCTOSHUS MEXIy KOTOPBIMU OIpeAensitoTcs pacyeroM (mpuioxenue ). B
KayecTBE HEMOJBI)KHBIX OINOP MOTYT OBITh HCHOJBb30BaHbl JEp)KaTenu s Tpyo,
3aKpeIuIeHHbIC Ha CTPOUTEIBHBIX KOHCTPYKITHSIX.

3.5.3. Mennsle TpyObl NPEANOUTUTENBHO MPOKIAIBIBATE CKPHITO B O0pO3/ax, KaHalIaX U
IaXTax, PU 3TOM JIOJDKEH OBITh 00ECTIEYeH JIOCTYII K pa3hbeMHBIM COSAMHEHUSIM U apMaType
IyTEM YCTPOICTBa JBEPOK U CHEMHBIX IIMTOB, HAa MOBEPXHOCTH KOTOPBIX HE JOJHKHO OBITH
OCTPBIX BBICTYIIOB.

[Ipu ckpbITON MpoOKIagKe TPyOONPOBOJOB B MECTax pacloJIOKEHUs pa30opHBIX
COCIMHEHUH W apMaTyphl CIEAyeT MpeaycMaTpuBaTh JIIOKH WJIA CHbEMHBIC IIUTHI, HE
MUMEIOIINE OCTPHIX BBICTYIIOB.

Crosiku 1esnecoobpa3Ho pa3MeliaTth B KaHalax, HHUIIAX, 00po3jax, 3a JEKOPaTHMBHBIMU
MaHeNsIMH  WJIM, KaK HWCKIIOYECHHE, 3aMOHOJMYMBATHP HMX B CTEHAX M TIEPETOPOJIKAX.
['opuzoHTanmbHBIE TPYOONPOBOABI M MOJBOJAKM K OTONHMTEIBHBIM HPUOOpaM JOMycKaeTcs
pa3Memarh Mo MEePEeKPHITUSIM H 32 TUTHHTYCAMH.



OTkpbITass TPOKJIAAKAa MEIHBIX TpyO JOMycKaercs B MeCTaX, HCKIIOYAIOUINX UX
MeXaHU4ecKoe MoBpexaeHue. OTKPBITbIE YYaCTKM MOXHO 3aKpbIBaTh JEKOPAaTHUBHBIMU
3JIEMEHTaMH.

3.5.4. JlomyckaeTrcs 3aMOHOJMYMBAHUE MEIHBIX TpPyOONPOBOAOB TOJBKO B KOXyXe
(HampuMep, B TOQPHUPOBAHHBIX TMOJMITHICHOBBIX TpyOax). [Ipumenenue rodpupoBaHHBIX
Tpy0 u3 IIBX He pomyckaercs. Jlo 3aMOHONIMYMBAHMS TPyOOIPOBOAOB HEOOXOAMMO
BBIIIOJIHUTh ~ UCTOJHUTENIBHYIO CXEMy MOHTaXa JaHHOTO Yy4acTKa H  IPOBECTH
T'HJIPABINYECKNE UCTIBITAHUS.

3.5.5. Bopo3apl miM KaHambl CIeAyeT 3aKphIBaTh MOCJE IMPOBEIACHUS T'MIPABIMYECKUX
UCTIBITAaHUN TPYOOIIPOBOIOB.

3.5.6. [lis mpoxosaa depe3 CTPOUTENbHBIE KOHCTPYKLIMU HEOOXOIUMO NpeaycMaTpHBaTh
GyTisipel, HallpUMep U3 IOJIMATWIEHOBBIX TpyO. BHyTpeHHMI auamerp Qymispa HOIKeH
ObITh Ha 5 - 10 MM OoJblIe HAPYXKHOTO JUAMETpa MPOKIAAbIBAEMON TPYOBI. 3a30p MEXIY
TpyOoil M QymigpoM HeoOXOAMMO 3ajefaThb MITKUM BOJOHENPOHUIIAEMBIM MaTepUajoM,
JIOITYCKAIOILUM IepeMEIIEHUE TPYOBbI BIOJIb IPOA0IbHON OCH.

3.5.7. PaccrossHue B CBETY MeEXJIy CTPOMUTEIBbHOM KOHCTPYKLIHEH UM MEIHBIM
TPyOOIPOBOIOM, MMPOXOSIINM BJIOJIb HEE, JTOJDKHO ObITh HE MeHee 20 MM.

3.5.8. Mennble TpyOOMpPOBOABI OTOIJICHUS M TOPSYEr0 BOJOCHAOKEHHS CIEAYyeT
IpOKJIaAbIBaTh He MeHee 4yeM Ha 50 MM Bbllle TpyOOHNPOBOAOB CHUCTEM XOJOIHOTO
BOJIOCHA0XEHUS.

3.5.9. PacnipenenuTenbHble KOJUIEKTOPBI M 3alIOPHO-PETYIHPYIONIYI0 apMaTypy CIleayer
3aKpEIUIATh C IOMOILBIO CAMOCTOSITENIbHBIX HEMOABM)KHBIX KPEIIJICHUH.

3.5.10. [nsa kperuieHUs MeIHBIX TPYO PEKOMEHIYETCS NMPUMEHSATh H3JENUs COTIACHO
KaTajJioraM 3aBOJIOB-U3IOTOBHUTENEH, NPH COOTBETCTBYIOIEM OOOCHOBAHUHU JIOIyCKaeTcs
NpUMEHEHHE Kperexa, HalpuMep HCIIONIb3YeMOTO ISl TOJIMMEPHBIX TPYO.

3.5.11. MuHuManabHOE PacCTOSHUE OT OCeil OTBOAOB U TPOMHUKOB J0 KPEIUICHUH clienyeT
NPUHUMATHh C YYETOM TEMIIEPaTypPHOTO WM3MEHEHHS UIMHBI TPYObI, KPETUICHHs MPH STOM
JIOJDKHBI PacIioflaraThCsi Ha pacCTOSHUM He MeHee 50 MM OT COeIMHUTENbHBIX JIeTaJIeH.

4. TPAHCIIOPTUPOBAHUE U XPAHEHHUE

4.1. TpyObl U COETUHMTENbHbIE YAaCTH MEPEBO3ST B KPBITHIX TPAHCIOPTHBIX CPEACTBAX
TPAHCIIOPTOM BCEX BHUJIOB B COOTBETCTBHU C IPaBHJIAMH IE€PEBO30K, IEHCTBYIOIMIMMHU Ha
TPaHCIOPTE JAHHOTO BHUJA.

4.2. Ilpu TpaHCTIOPTHUPOBAHUYU TPYOBI U COCIMHUTEIBHBIC YaCTH JOJDKHBI OBITH 3AIIUIICHBI
OT MEXaHWYECKHUX TOBPEXKACHUHM, MONaJaHus HAa HUX BJArd W AKTUBHBIX XUMHUYECKUX
BEIIIECTB.

4.3. TlepeBo3ka MeIHBIX TPYO JOJKHA OCYIIECTBIATHCS B TOPU3OHTAIBHOM IOJIOKEHUH
HE3aBUCHMO OT TOTO, B KAKOM BHJIE€ OHH ITOCTABIISAIOTCS (B OTpe3Kax MM OyxTax).

4.4. Tlpu morpy304HoO-pa3rpy304HbIX paboTax, TPAHCIOPTUPOBAHUN M XPaHEHUHU MEIHbIE
TpyOBbl HEOOXOAMMO 0Oeperatb OT MEXaHMYECKHX MOBpEXJeHUl. 3anpemaercs cOpachiBaTh
TpYOBI C TPAHCHOPTHBIX CPEJCTB UM BOJOYUTH IO JH0O0H moBepxHOCTH. Bo BpeMs morpysku
CJIeZyeT MPUMEHSATH CTPOITBI U3 MSTKOTO MaTepHaa.

4.5. XpanuTh MeHbIe TpyObl HEOOXOAUMO B IITa0EsIX BbICOTOM 10 3,0 M, eciu uHOe He
HPEANICAHO TPOU3BOANUTEIIEM.

5. MOHTAK TPYBOITIPOBO/I0OB

5.1. MoHTax TpyOOIPOBOAOB U3 MEAHBIX TPYO OKEH OCYHIECTBIATHCSA M0 MOHTaXKHOMY
mpoekTy ¢ yaerom TpeboBanuit CHull 12-01.

5.2. PaboThl 1O MOHTaXy JOJDKHBI BBIOJIHATHCS TEPCOHATIOM, O3HAKOMIJICHHBIM C
0c00eHHOCTIMH 00pabOTKH MEAHBIX TPYO.

5.3. Jlo mpoBemeHWs] MOHTaXXHBIX pabOT MeEIHBIE TPYOBI, COCTUHHUTEIBHBIC ICTaIH,
apMaTypa M Cpe/ICTBa KPEIJICHUs TOJIKHBI ObITh MOABEPTHYTHI BXOJAHOMY KOHTpot0. TpyOsl,
COEIMHUTEINIbHbIE eTalli, a TaKXKe CPEACTBAa KPEIUICHUs JOJKHBI UIMETh CONPOBOIUTEIbHbIN


../../Program%20Files/StroyConsultant/Temp/42001.htm

JOKYMEHT, TIOTBEPKIAIOIINI UX COOTBETCTBHE HOPMATUBHBIM TPEOOBAHUSIM.

5.4. TpyObl J[0JDKHBI HMMETh MAapKHPOBKY, yKa3bIBaWOIIyl0 jauamerp TpyOsl. Ha
MOBEPXHOCTU TPYO HE JODKHO OBITh MEXaHMYECKHX MOBPEXKICHUN M HM3IOMOB. TpyObl He
JOJIKHBI OBITH CKPYYEHBI MJIN CIUTIOIIEHBI.

5.5. Ha mtyniepax ¥ HaKWJIHBIX TallKaxX COCJAMHUTENBHBIX AETaleil pe3nda JOKHA OBbITh
Hape3aHna B cootBeTcTBUU ¢ [OCT 6357. Conpsiraemble AeTajd HE JOJKHBI UMETh BHIOOWH,
3ayceHileB, LapanuH. lIpoknanku (pe3suHOBBIC, MAPOHUTOBBIE M T.M.) JOKHBI HMETh
MPABUIIbHYIO T€OMETPUUECKYIO (popMmy.

5.6. CpencrtBa KpeIuIeHHsT MEAHBIX TPYO HOJDKHBI UMETh MOBEPXHOCTH, MCKITIOYAIOIIYIO
BO3MOXKHOCTh MEXaHHYECKOro MOBpexIeHUs TpyO. KpemeHus He MODKHBI UMETh OCTPBIX
KPOMOK U 3ayceHIeB. Pa3mepsl XOMyTOB, (UKCATOpPOB, CKOO JOJDKHBI —CTPOTO
COOTBETCTBOBAaTh  guameTpaM  Tpy0.  CranmpHble — KpeIUICHMs — JOJDKHBI ~ UMETh
AQHTUKOPPO3HOHHBIE TIOKPBITUS JIMOO KOHTAKTUPOBAaTh C MEAbIO Yepe3 pe3uHy, He
COJIEPIKalIYIO XJIOP.

5.7. Jlo Hayama MOHTaXa TpPYOONPOBOJOB HEOOXOAMMO BBIIOJHUTE CIIEAYIOIINE
MOJITOTOBUTENILHBIE ONEPALIUHU:

- 0TOOpATh TPYObI M COEAMHUTEIbHBIE JETAH, IPOLIEAIINE BXOJHOW KOHTPOJIb;

- pa3MeTUTh TPYyOy B COOTBETCTBUU C MPOEKTOM HIIM IO MECTY C Y4E€TOM IpHUITycKa Ha
nocjeaAyoly0 o0padoTKy NpyU MaKCUMaJbHOM HCIOJIb30BaHUU MaTepuaia TpyO. Pazmerka
Tpy0 MOXeT OBITb OCYIIECTBIEHA CTAHJAPTHBIMH MEPHUTEIBHBIMH HHCTPYMEHTaMHU:
U3MEPUTEIIBHOM  JIMHEMKOM, CKIAQAHBIM METPOM, pYJIETKOM, a TaKke CHEUUalIbHO
M3TOTOBJICHHBIM MIA0JIOHOM U Pa3METOYHBIM MPUCHOCOOIeHuEM. MeTKH AJisl MOCleayoei
pe3ku Ha TpyOax HaHOCSATCS KapaHAalloM Uiu MapkepoM. HenonyctuMo HaHeceHue Lapanux
WM HAJPe30B Ha TOBEPXHOCTHU TPYObl BHE MECTa PE3KHU.

5.8. TpyOsl momxHBI OBITH pPOBHO OOpe3aHbl. Pe3ky TpyO cieayeT NpOU3BOAMTH
MeNK03y0oil HOXKOBKOW MO METajuly COTJIACHO pa3MeTke moja yriaom 90° xk ocu TpyObl, HE
JIOITyCKasi CMATHS TpyObl 1 00pa3oBaHus 3ayceHneB. KocnHa pe3a 0KHA COOTBETCTBOBATH
3HAYEHUSIM, YKa3aHHbIM B Tabnune 6. [l ycTpaHeHUs 3ayCeHIIeB U OBAIBHOCTH HEOOXOAUMO
OCYIIECTBIISATH 00pabOTKy M KaTMOPOBKY TOPIIOB M KOHIIOB TPYO C MOMOIIBIO CHEIHATBLHBIX
MHCTPYMEHTOB-KaJINOPaTOPOB.

Tabnuma 6 B mmmmmerpax
Hapy>xHbIit iuamerp TpyOb! KocwuHa pe3a, He 6011€e
6-18 2
22-42 3
54,0-76,1 4
88,9 - 108,0 5

5.9. Pa3amoTKy OyXT HEOOXOIMMO OCYHIECTBIATH TaK, YTOOBI MapKHpPOBKAa Ha TpyOax
HaXO0/MJIach Ha OJIHOM 00pa3yroliel HOBEPXHOCTH TPYOBI.

5.10. Tlpoknaaky MemAHBIX TPyO B TOMEIICHHH OCYIIECTBISIOT TIOCIE OKOHYAHHS
CTPOUTENBHBIX PadOT W YCTAaHOBKH 3JIEMEHTOB KpPEIJICHMs, a MPU OTKPHITOM MpoKiIaake -
OKOHYAHUS U OTAEJIOYHBIX paloT.

5.11. JIns oGecrieyeHUss COOCHOCTH CBOOOIHOTO KOHIIA TPYObI C THE3IOM (PUTHUHTA MPH UX
COEIMHEHUH MOCPEJICTBOM MalKK HEOOX0AUMO MOAOUpaTh TPYObl U COEIMHUTENbHBIE YaCTH
yTeM BBIOOPOYHOTO KOHTPOJIS MX Pa3MEPOB, YKa3aHHBIX B Tabiume 7.

Tabnuma 7 B mummumerpax
Jlonmycku Ha JlnameTpanbHbIi 3a30p
HapyxHbiii quametp TpyOsI HapyKHBIHA BHYTpPEHHUH MaKCHMYM MHHIMYM
JUaAMETP JIUaAMETP
Ot 6 1o 18 + 0,045 + 0,155 + 0,065 0,20 0,02
22 n28 + 0,055 + 0,185 + 0,075 0,24 0,02
Ot 35 no 54 + 0,070 + 0,230 + 0,090 0,30 0,02
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Jomycku Ha JlnaMmeTpanbHblii 3a30p
Hapyx#s1it nuameTp TpyOsI HapyKHbIH BHYTPEHHUII MaKCHMYM MHHIMYM
JUaMeTp JUaMeTp
Ot 64,0 1o 76,1 + 0,070 + 0,330 + 0,100 0,40 0,03

5.12. BbIOOPOYHBIM KOHTPOJIEM TPOBEPSFOTCS JIMHBI YYACTKOB TIOJI MAKKY W JOIMYCKH Ha
HuX (Tabuuia 8).

Tabnuma 8 B mmmmumerpax
Hai}g;{:;glgp;%t?p Junaa raesga Ly, Amana Eg:f{;bzaeMoro Homyck Ha mmHy Ly, u Ly

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. Ilpoxmanky TpyO cienyer Bectu Oe3 Harsara. Bo u3bexkaHue momanaHusi rps3d U
Mycopa B TpyObl CBOOOJHBIE WX KOHI[BI HEOOXOAWMO 3aKpbIBaTh 3ariymkamu. He
JIOITYCKAIOTCS CIUIIOIIMBAHUS U TIEpesIOMbl TPYOOIIPOBOJOB BO BpeMs MoHTaxa. [Ipu cmstun
TpyOy cienyer BBIIPAMHUTh W TPUAATH €H MWIMHAPUYECKYIO (OpMy IEpEeBSHHBIM WIIH
PE3MHOBBIM MOJIOTKOM. Takylo onepauuio JOMyCKaeTcsi OCYILECTBIIATh TOJIbKO OAMH pa3 Ha
KOHKPETHOM y4acTKe.

5.14. Mexay MeAHbIMH TPYOOIIPOBOIAMH TOpsYeH U XOJIOJHON BOJABI PACCTOSHUE B CBETY
JIOJDKHO ObITh He MeHee 50 MM (C y4yeToM TOJIIMHBI M3oisiuuu). Ilpum mepeceueHuu
TPYOOIIPOBOJIOB PACCTOSTHUE MEXAY HUMHU JOJKHO ObITh He MeHee 30 mm. TpyOompoBombl
XOJIOJJHOM BOJBI ClEyeT MPOKIIAbIBaTh HUXKE TPYOOIPOBOJIOB TOPSYEro BOJAOCHAOKEHUS U
OTOTUICHHUS.

5.15. VYcTpoilcTBO TEIIOM30AIMM Ha TPyOONpPOBOJaX BOJOCHAOKEHHUS MU OTOIUICHMS
CJIeZyeT MPOU3BOANTH B TIOJTHOM COOTBETCTBUU C IMTPOEKTOM.

5.16. TToBOpOTHI TPYOONPOBOJOB CIEAYET OCYLIECTBIATh C MPUMEHEHHEM CTaHIapTHBIX
YrOJBHUKOB U 3JICMEHTOB I'HYTbs (PHCYHOK 2).

d - HapyKHBIN TUAMETP
X - KpaTHOCTB pajiyca n3ruda

Pucynox 2.

CamocToATenbHBIH M3rH0 MITKMX TpyO HapyKHOTO JuamMeTpa J0 22 MM MOXKHO
OCYIIECTBIISITh BPYYHYIO C MHHHMMAIBHO JOMYCTHMMBIM paJuycoM u3ruba He MeHee 6-




KpPaTHOTO 3HAYCHMs HApYKHOro auaMeTpa TpyObl. M3rubGanue mpu moMomu TUOOYHBIX
NpPYXHH, TPyOOrnOOB MPOBOAUTCS NMPHU COOMIOACHUH MHUHHMAIBHO IOIMYCTUMBIX PaJIyCOB
U3ru00B B COOTBETCTBUH C Ta0Oauielt 9.

Tabnuma 9 - MUHMMAJIBHO T0NMYCTHMbIE PAAHYChl H3rH0A MeIHBIX TPYO NMPHU MOMOIIH
HHCTPYMEHTOB (€3 NMpeIBaApPUTEIbLHOI0 CMATYAK0IIEro 0T:KUra MecTa u3ruda

B munnumerpax

Paguyc
TpyOsl U3 Mmenu Kectkocts  |[duametp Cnoco6 rudku -
HewnzonupoBaHHbIe Msirkue <22 XoJoaHas BPYYHYIO - HHCTPYMEHTOM min =6-8d
Mmin=3-6 d
[omytBepmere | <15 XO0NoHAS ¥ C HATPEBOM - HHCTPYMEHTOM | Ipin = 3,5 d
Teeppie <18 lin=4d
[omytBepmsie | > 22 XOoNoHAs ¥ C HATPEBOM - HHCTPYMEHTOM | Mmin =4 -5d
U TBEpIbIe
C HaHECeHHOI1 B Msrkue <22 XosonHas BpyYHYIO - HHCTPYMEHTOM Fmin =6-8d
3aBOICKHX YCIIOBHSIX Fmin=5-5,5
HU30IIALHAEN d
[omytBepmsre | <18 XomoHast - HHCTPYMEHTOM rmm =5-55
U TBEp/IbIC d

He nomyckaercs 3amsTHil, BOJIH M CKJIAJOK HAa BHYTPEHHEW MO OTHOLIEHUIO K LEHTPY
u3ruda MmoBEpXHOCTU TPYO.

XomomHas THOKA TONYTBEPABIX M TBEPIBIX TPyO C pasMepaMu HapyKHOTO JIUaMeTpa
OoNpIIMMH, Ye€M YKa3aHbl B Tabmuie 9, MOMyCKaeTcs TOJBKO MOCIe MpeIBAPUTEILHOTO
CMATYAIONIETO OTXKHUra MecTa u3ruba areTwieHoBod ropenkoil mpu t = 650 °C ¢
coOirofieHreM paanyca u3ruda He MeHee 4 BeJTMYMH pa3Mepa HapyKHOTo JuaMeTpa TpyOsbl.

5.17. JInst cOopku MeIHBIX TPyO MEXIy co00i M C COeNMHUTEIHHBIMU YACTSMU CIETYET
UCIIOJIb30BaTh COeUHEHHs cornacHo Tabnune 10.

Tab6numa 10
Pabouee naBnenue, MIla, B
EAp——— Teévénepaggjpa TpybonpoBoze z[HaMegEolhg -
A 6-28 MM | 35-S4mm | .
MM
Msirkas naiika it Tpy0 auamerpom He 6osee 108 Mm Jo 110 1,6 1,0 1,0
Teepaast maiika Ui CHCTEM BOJOCHA0MXEHHUS TOJBKO IS Ho 110 1,6 1,0 1,0
Tpy6 nuamerpoM ot 32 70 267 MM
3axkxuMHOe (LIaHTOBOE) JIJISl PEMOHTHBIX IIeTIel U JJIsl CUCTeM 30 1,2 1,2 0,8
HeOOoIBIIOTO pazMepa. [Ipu HCIOTB30BaHUY C IOy TBEPABIMH 65 1,0 1,0 0,6
U TBEPABIMH TpyOaMu TpeOyeT MepHoANIeCKOi MPOBEPKH 110 0,6 0,6 0,4
IpeccoBoe st TpyO auamerpom o 108 MM 65 2,5 1,6 1,6
110 2,5 1,0 1,0
Caapka, cBapKo-maiika st Tpy0 aumamerpom cB. 108 MM Jo 110 IIpesbimaet TpeboBanns CHull

* Jlo 267 MM IS TBEPAOH MaKu.

5.18. KammmnspHyro maiiky clOeayeT BBIIOJNHATh B TaKOH  TEXHOJOTMYECKOU
MIOCJIEIOBATEIBbHOCTH

- yIaIUTh 00pa3oBaBIIKECs NP pe3Ke TPYObI 3ayCeHIbl (Tpar);

- MPOU3BECTU KATMOPOBKY CHApPYKU IJ1aJIKOTO KOHIIAa OJAHOM TpYObl M M3HYTpU pacTpybda
Jpyroii TpyOs! (pacTpyOHas mIesb - KaNWUIIPHBINA 3a30p Y COOpaHHBIX TPYOHBIX 3JIEMEHTOB -
JIOJDKHA HaxoauThes B mpenernax 0,05 - 0,2 mm);

- OUHCTHUTH J10 OJeCcKa BHYTPEHHIOI OBEPXHOCTh PACTPpyOa U HAPYKHYIO TJaJIKOTO KOHIIA
CIAaMBAEMbIX TPYO MEJIKOW HaXKIAuHOM IIKYPKOM WM MHBIM IpeIHa3HauYeHHBIM ISl ATOU
LIEJIM MaTEPUATIOM;

- TIOKPBITH (UIFOCOM HapyXHYIO MOBEPXHOCTh KOHLA TPYObl Ha YYacTKE COIpPSHKEHUS



TOHKHM CJIOEM;

- COWIEHUTb COEIUHIEMBIE FIIEMEHTHI BPYUHYIO, IOMYCKAETCS UX B3AaUMHOE BpAIllCHUE;

- B34Th NPUIION B BUJE MPYTKA, HArPETh COCTUHSAEMBbIC YaCTH IUIAMEHEM OT TOPENKU 0
pacIuUIaBieHus MPUNOS IPU KacaHUM MPUIIOEM pacTpyOHOH ILENM COeTUHEHUS U 3allOJHUTH
MOJIy4aeMbIM PacIlIaBOM pacTpyOHYIO HIETb;

- OXJIQJIUTh €CTECTBEHHBIM ITyTE€M COECIUHEHHE O TEMIEpPaTypbl OKPY)KAIOLIEro BO3/1yXa
0€3 MPHUIIOKEHHSI MOHTAXKHBIX HArpy30K;

- YIJIUTh OCTaTKH (hJIroca ¢ MassHOro COeIMHEHHUS.

5.19. Ilpu mpoBeAeHUU MASAIBHBIX PAabOT CIIEAYEeT WCIOJIB30BATh NPUNOUW U (PIIOCHI B
COOTBETCTBUM C PEKOMEHJIALMSIMU 3aBOI0OB-U3IOTOBUTENECH.

He nomyckaercs mnpuMeHEHHE  CBHHIIOBOCOJAEPKAIIMX  NPUIIOEB B CHUCTEMax
BoslocHaOeHus. Ilpu coeauHeHun TBepIoW HalKoW ABYX MEIHBIX 3JEMEHTOB - MEIU C
ME/IbI0 C TIOMOIIBIO TPUIIOEB, M3TOTOBJICHHBIX Ha OCHOBE Meau ¢ ¢dochopom MM Meau ¢
dbochopoMm u cepedbpom, diroc He pumeHsieTcs. Eciau cmanBaroTcst MEXIy OO0 3JIEMEHTBI
U3 pasHbIX CIUIABOB MeIU - MeAb C OpOH30i WM Meab C JIaTyHBIO, BCerjga HEoOXOIUMO
ucnonb3oBath (uaroc. [Ipy McCmonb30BaHUM NPUIOEB € OOJBIIMM COJEp)KaHHEM cepedpa
TaKXe He0OXOAUMO BCEIIa HCIIOJIb30BaHHUE (DITFOC-CPECTB.

5.20. IlnaBneHue mpUIIOS [JOIMYCKAETCS MPOU3BOAMTH Ta30BBIMU M 3JIEKTPUUECKUMHU
HarpeBaTeNbHBIMA YCTPOWCTBAMH TIPH YCJIOBUM OOECTEYeHHs TeMIepaTypbl Harpesa,
COOTBETCTBYIOIEH cocTaBy npurnos (npunoxenue E, Tabmauna E.1 - mis msrkoii maiiku u E.2
- s TBepaoi maiiku). CoenuvHeHue Oosiee 4yeM JABYX DJIEMEHTOB CIeAyeT MPOU3BOAUTH
OJTHOBPEMEHHO.

5.21. CoenuHeHne MEAHBIX TPYO CO CTaIbHBIMH TpyOamH, 3allOpHO-PETYIUPYIOMIEH H
BOJIOPA300pHON apMaTypoll BBIIOJHSETCS Ha pe3b0e C HCIHOJIb30BAHUEM CIELHaTbHbBIX
COCMHUTENBHBIX yacTeld. Hanecenne pe3bObl Ha MEAHBIE TPYObI HE JTOIYCKAeTCs.

5.22. Cb6opka TpyO C COEIUHUTENBHBIMH 4YaCTSIMH, HMEIOINIMMH HapyXHYIO pe3bOy,
OCYIIECTBIISICTCS 10 CONPATACMBIM IOBEPXHOCTSM JeTajeil 0e3 YIIOTHEHHS pPe3bOOBOU
raiiku. [{ng npucoenuHenus Tpyo K 4acTsM, UMEIOIIUM BHYTPEHHIOIO pe3b0y, HEOOXO0IUMO
MCII0JIb30BaTh HUMIIENb C YIUIOTHEHUEM pe3b00Boii yacTu eHTol OYM.

5.23. Tlaiika MeTHBIX TPYO U (PUTHHIOB BCTHIK HE JIOITYCKaeTCH.

5.24. VcnpITaHne CUCTEMBI TPOHM3BOIUTCS Cpa3y TOCIEe OKOHUYAHHS MOHTaXa C IIEJIbI0
yJlaJeHus1 OCTaTKOB (DIIFOCOB Ha BHYTPEHHEH MOBEpXHOCTH CoeqUHEHUH. B cimywae ecnu
UCTIBITAHWE OTJIOKEHO I10 BPEMEHH, cpa3y Iocie COOpPKHM CHCTEMBI TPOU3BOIUTCS
TEXHOJIOTUYECKass NpoMbIBKa. IIpoTHBONOKa3aHMi K HCHOJIB30BAHUIO POMBIBOUHBIX
pacTBOPOB € coiep:kaHreM cBOOOHOTO XJtopa 10 200 Mr/m He uMeeTcsl.

6. UICIIBITAHUE TPYBOITPOBO/1OB

6.1. PexumMbl M TOCIENOBATENBHOCTh THUIPOCTATHUECKUX (TUAPABINYECKHUX) WIH
MaHOMETPHYECKHX  (THEBMAaTUYECKHX) HWCHBITAHUH  TPYOONMPOBOAOB  TPUBEACHHI B
COOTBETCTBYIOIIMX HOPMATUBHBIX TOKYMEHTaX.

6.2. Ilpy moI0XKUTENBHOM TeMIepaType OKpYKaIOLIero BO37yXa BHYTPEHHHUE CAHUTapHO-
TEXHUUYECKHE CHUCTEMBbl, CMOHTHPOBAHHbIE C NPUMEHEHHEM MEIHBIX TpPyO, JOJKHBI
WCIIBITBIBATHCS TUAPABINYECKUM ITYTEM.

6.3. Ilpmemka BHYTPEHHHX CAHHTAPHO-TEXHWYECKHX CHUCTEM B OKCIUTyaTalHIO
IIPOU3BOAUTCS B COOTBETCTBUM C JCUCTBYIOIIMMH IpaBwiaMu. [lpm sTOM nomkeH
OCYIIECTBIISITHCS TPEIBAPUTENbHBIA BU3YyalbHBIH KOHTPOJIb HA COOTBETCTBHE TPEOOBAHUSIM
JJAHHOTO JOKYMEHTa, MPOEKTa U ACUCTBYIOIIEH HOPMAaTUBHO-TEXHUYECKOM ITOKYMEHTALUU
BCEX CMOHTHPOBAHHBIX TPYOOIPOBOIOB U UX OT/IEIbHBIX 3JIEMEHTOB.

6.4. T'uapaBnuuecKkoe HCHBITAaHHE TPYOONPOBOJOB, 33JENBIBAEMBIX B CTPOHUTEIBHBIX
KOHCTPYKIUSAX, HEOOX0IMMO NMPOBOIUTH 10 3aMOHOIMYMBAHUS TPYO.

6.5. Cuctempl BOAOCHAOXKEHUS MO OKOHUYAHWU WX MOHTa)Xa JOJKHBI OBITH MPOMBITHI
BOJIOM J0 BbIXOJa ee 0e3 MexXaHMYeCKHX B3Becell B TEUEHHE BPEMEHH, YKa3aHHOIO B



TEXHUUYECKON JOoKyMeHTanuu. [I[poMbIBKa CHCTEM XO3SIICTBEHHO-TTUTHEBOTO BOJOCHAO0KCHHUS
CUMTAETCS] 3aKOHUYEHHOM MOCJIe BBIX0/1a BOJBI, YIOBIETBOPSIOUICH TpeOOBaHUSIM CAaHUTAPHBIX
HOPM.

6.6. ITocie BBIMOJIHEHUSI MOHTa)Ka CUCTEMbI OTOILJICHUS CJIEIyET MPOBECTH €€ BU3YaJbHBIH
OCMOTp U TOCJIEAYIOIIEEe HCIBITAHHE HAa TePMETUYHOCTh MPH JABJICHUU, IMPEBBIIIAIOIIEM
pabouee B 1,5 pa3a, Ho HE MeHee 0,6 MIla, npu MOCTOSTHHOM TeMITepaType BOJIBI.

6.7. Ilpy MOATOTOBUTENBHBIX PAOOTAX TEpe] THAPABIMYECKUM HCIBITAHHEM CHCTEMBI
HE00X0aUMO:

- OTKJIFOYUTH MPEAOXPAHUTENIbHBIC KIIAMaHbl, PErYJIMPOBOYHBIC KialaHbl, JaTYUKU U JIp.,
€CJIM JIOMYCTUMOE /IaBJIEHHE YKa3aHHOW apMaTypbl MEHbIIIE BEJIMUYHUHbI IPOOHOTO 1aBICHUS;

- OTKJIIOYEHHBIC DJIEMEHTHl 3aMEHUTh 3ariyllKaMd WJId 3alopHBIMH  KJIallaHAMH,
JOIYCTUMOE JaBJIEHUE J1JI1 KOTOPBIX OOJIbIIE BEIMYUHBI TPOOHOTO JaBJICHUS;

- MOJKJIFOUUTD K CUCTEME MaHOMETpP ¢ ToUuHOCThI0 u3mepenus 0,01 Mlla.

6.8. CucreMy cienyer 3aloOJHUTH BOJON MEUIEHHO IMPH OTKPBITHIX BO3JYXOCHYCKHBIX
YCTpOMCTBax BO M30ekaHue 00pa30BaHUs BO3AYIIHBIX MTPOOOK.

6.9. I'mapaBnuyeckue UCIBITAHUS HEOOXOAMMO MPOBOIUTH MPH MOCTOSTHHOW TeMIlepaType
B JIBa JTara:

1-it oran - B Teuenue 30 MHH JIBaXAbl MOJHUMATH JABIEHUE JI0 PACYCTHON BEITUYHUHBI
yepe3 kaxaple 10 mus. B nocnenyromue 30 MUH najeHue NaBICHUS B CUCTEME HE JOJDKHO
npesbiath 0,06 Mlla;

2-i JTam - B MOCJCAYIONIME 2 4 MaJCHNUE JaBJICHUS (OT JaBJICHUS, JOCTUTHYTOTO Ha 1-M
JTare) He J0HKHO ObITh Ooubiire, yem Ha 0,02 MIla.

6.10. McnpiTanHy0 TpyOOTIPOBOJHYIO CHCTEMY CIEAyeT IepelaBaTh B IKCIUIYaTAlHIO B
cootBercTBuu co CHull 3.01.04.

7. IKCIINIYATALIUA U PEMOHT

7.1. Cnecapu, Npou3BOASIIME IKCIUIYaTALlMI0 U PEMOHT, JOJDKHBI ObITh O3HAKOMIJIEHBI C
0Cc00EHHOCTSIMHI 00pabOTKH U TEXHOJIOTHEW COOPKU METHBIX TPYO.

7.2. B cnyyae moBpexaAeHUs ydacTka TpyOOnpoBoaa HE0OXOAMMO BbIpe3aTh M 3aMEHUTh
nedeKTHbI y4acTOK. 3aMeHa MpPOU3BOJUTCS C TIOMOIIBIO OTpe3Ka MEIHOW TpyOsl
HEOOXO/MMOW JUIMHBI, COEAMHAEMOro ¢ TPyOOMpOBOJOM ¢ moMollsio naiiku. IIpu 3amene
TpyO BO BpeMsl pEMOHTa HE JOIYCKaeTCsl YCTaHaBIIMBATh TPYObl MeHbIlero nuamerpa. [Ipu
UCMOJIb30BaHUN 3aKUMHBIX (DUTHHTOB B OTCYTCTBUE CIEUAIBHOTO OOOCHOBaHMS IpH
nepBoi K€ BO3MOXKHOCTH HEOOXOJMMO 3aMEHHMTh COEIMHEHUS Ha MpelyCMOTPEHHbIE
IIPOEKTOM.

7.3. Teun B pa3beMHBIX COEIMHEHUSIX YCTPAHSIOTCS TOABEPTHIBAHMEM T'ae€K WM 3aMEHOU
YIUIOTHUTETIS.

7.4. He pnomyckaercs MeXaHMUYECKOE MOBpPEXACHHE TpyO INpU MPOBEIECHUU JAPYTUX
PEMOHTHBIX pPaboT. B MecTax BO3MOMHOIO HOBpEXIEHHUS TpyO HEOOXOAWMO CTaBUTH
OTpaskJICHUSI.

7.5. JIns OYMCTKH HAapY>KHOM MOBEPXHOCTH CJIEAyeT IPUMEHITh MaTepuall, HCKJIIOYArOIIni
MeXaHUYECKHE OBPEXKIECHUS CTEHOK TPYO.

7.6. Ilpu 3aMopakMuBaHUU BOJBI B CHCTEMax BOJOCHAOKEHHS M OTOIUICHHS W3 MEIHBIX
TpyO cieayeT UMETh B BUJy, UTO TPYOBI M COEAMHEHUSI BBIACPKHUBAIOT HE OoJiee:

3-X IHKIIOB - 1715 TPYO «M»;

2-X HAKIIOB - U1t TPYO «I1T»;

1-ro nukna - ans Tpyo «Tr.

He cneayer nomyckaTh 3aMOpaXMBaHHsI BHYTPEHHUX CaHUTAPHO-TEXHUUYECKUX cucTeM. B
cllyyae 3aMep3aHds Haluyue MNpoOOK B Tpydax MOXKHO pacro3HaTb 110 MECTHOMY
pacmmpennio TpyOsl. [IporpeBats TpyOy cieayeT TEIIbIM BO3IYyXOM HWJIU TOpSYEH BOIOM.
Karteropuuecku 3ampeniaercsi HUCIONb30BaTh OTKPBITOE IUIaMs M OOCTYKUBaTh TpyoOy
MOJIOTKOM; JIONyCKAaeTcsl MCIOJb30BaHUE HMHAYKIMOHHBIX dJeKTpoHarpeBareneid. [lpu
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MPUMEHEHUN Ta30BOTO HAarpeBa HEJIOMYCTUMO HEMOCPEACTBEHHOE BO3ICHCTBHE OTKPBHITOTO
TuIaMeH Ha TpyObl. [Ipu mepBoil BO3MOXKHOCTH CIIEIyeT 3aMEHHUTh TTOBPEIKACHHBINA y4acTOK
TpyOonpoBoOa.

7.7. Tlpu ocmabneHun 3ameinKd MEXAy TpPyOOl H THIB30H, MNPOXOIAIICH uepes
CTPOUTEINIbHBIE KOHCTPYKIIMH, HEOOXOUMO €€ YIUIOTHUTh TEPMETHKOM.

7.8. B ciyuae mepepbiBa B OSKCIUTyaTallMd CHUCTEM BOJONPOBOJA CienyeT u30erarh
JUTUTEIILHOTO 3aCTOSI BOJIBI B METHBIX TpyOax. [lepen Bo30OHOBIIEHHEM paOOTHI BOJIOIIPOBO/IA
U3 MEIHBIX TPYO €ro ciefyeT NMPOMBITh NMUTHEBOW BOJIOHM 10 JOCTHUIKCHHUS CBOWCTB BOJBI,
pEerIaMeHTHPYEMBIX CAHUTAPHBIMU HOPMaMH.

8 TPEBOBAHUA TEXHUKHU BE3OITACHOCTH

8.1. ITpu pou3BoACTBE PabOT MO MOHTAXy BHYTPEHHUX CAHTEXHUYECKUX CHCTEM 3IaHHM
W3 MEIHBIX TpyO HEoOXoauMo coOmroJaTh TpeOOBaHUS TEXHUKH O€30MMaCHOCTH COTJIACHO
CHull 12-04.

8.2. Meansie TpyOBI B IIpoliecce SKCIUTyaTallud M MOHTa)Ka HE BBIICIISIOT B OKPYKAIOITYIO
Cpely TOKCUYHBIX BEIISCTB M HE OKA3bIBAIOT BPEIHOTO BO3ACHCTBHS HAa OPTaHHU3M YEIOBEKa
IpU  HEMOCPEICTBEHHOM KoHTakTe. PaGora ¢ Humu He Tpebyer o0coObIX Mep
MIPEIOCTOPOKHOCTH.

8.3. MonTax Tpy0 JOHKEH MPOBOJUTHCS MOCIIE OKOHUAHUSI COOPKU METAJUIOKOHCTPYKITUH.

8.4. Tlpm BbIMONHEHUH PAOOT MO MOHTAXY M PEMOHTY CHCTEM BOJOCHAOKEHUS U
OTOIUICHHUSI ~ pa3pelraeTcs IOJIb30BaTbCs  TOJNBKO  HMCIPABHBIM ~ MHCTPYMEHTOM U
MPHUCIIOCOOJICHUSIMA C 00S3aTebHBIM COOJIOJICHUEM YCIOBHIA WX JKCIUTyaTaluu. | acdyHbIe
KIIOYU JIOJDKHBI COOTBETCTBOBATH pa3MepaM raek. [yOku KiIroueld HOJDKHBI OBbITh
napajuilelbHBIMH M HE HMETh TpemmH ©  3a0omH. Clemyer  MOJIb30BaThCS
JTUHAMOMETPUYECKUMHU KITFOUaMH.

['a3oBbIe KJIIOUM HE MOJDKHBI HMMETh 3a3yOpuH M cOWTOH Haceuku. HarpeBarenbHble
YCTPOMCTBA M MX DIEMEHTHI JUIsl IPOU3BOJICTBA MAasUIBHBIX PabOT OJKHBI COOTBETCTBOBATH
TpeOOBAaHUSM TPOU3BOCTBA MTAKWKH.

8.5. Pabouee mMecTo MOKHO OBITH JOCTATOYHO W PABHOMEPHO OCBEIIEHO, 0€3 CICISAIIETO
BO3JICHCTBUS Ha paboraromux ciecaped. HampsbkeHue TEepeHOCHBIX CBETHIILHUKOB HE
JOJKHO TipeBbImath 42 B. PydHol nepeHOCHOM CBETHIIBHUK JAOKEH UMETh METAJUTMYECKYIO
CETKY JUTSI 3aIIUTHI JIAMIIBI, YCTPOUCTBO JIJISl €T0 MOABECKU U IIJIAHTOBBINA MTPOBOJ] ¢ BHIIKOH.

8.6. T'mmpaBnuueckue WCHBITAHUS BHYTPEHHHUX TPYOONPOBOIHBIX CHCTEM CIEIYET
MPOBOANWTh B TMPUCYTCTBUM MacTepa WM TPou3BoauTeNss pabor. Crecapw, TpOBOISIINE
UCIIBITAHUS, TOJDKHBI HAaXOMUTHCS B 0€30MacHBIX MECTaxX Ha CIIydail BHIOMBAHMS 3ariyliek U
aBapuil.

9. 3AIIUTA OT KOPPO3UH

9.1. He pomyckaercss TMpOKIAAbIBATh MeIHbIE TPYyObl B TIOMEIIEHHUSX 3apsIKd
aKKyMYJIITOpPHBIX Oarapeil WM HWHBIX, IJl€ BO3MOXHO HaBeJeHHE TOKOB, a TaKXe B
MOMEIEHUAX CO CpedaMH, COJEp)KAllMMHU aMMOHUN, HUTPUTHI WIH CYIbQUIbI, HAIPUMEP
KUBOTHOBOAUECKHE (epmbl, OoiHH. IIpu CKppITOM MOHTaXe TMOA IUTYKAaTypKOW W3
U3BECTKOBOIO PpacTBOpa WM THIICA AHTUKOPPO3MOHHAs 3aluTa HEe TpeldyeTrcs, Kpome
PUMEHEHUS CMecel, Co/IeprKalluX T00aBKU aMMOHHUSL.

9.2. [Ipu sKcIuTyaTalui MEJHBIX TPYO B arpeCcCUBHBIX CpellaX, B TOM YHCIIE MPOJIOKESHHBIX
N0J1 3eMJIEH, CIENAYET JOTOTHUTEIBHO IPUMEHSTh:

- AHTUKOPPO3MOHHYIO 3aIINUTYy, BBINOJHEHHYIO B 3aBOJCKUX YCJIOBUSX, - HOJUMEPHOE
MOKPBITHE;

- QHTUKOPPO3MOHHYIO 3aIlUTy CTHIKOB, BBIMOJIHEHHYIO Ha MECTE MOCPEICTBOM KJIEEBOTO
WJIM TEPMOYCAI0UYHOTO MOJIUMEPHOTO TOKPBITHSL.

9.3. Pexomenayercst wu30eratb TIOCTOSHHOTO BO3JCWUCTBUS BIIATM HA BHEUIHIOIO
MOBEPXHOCTh TPyOOINpoBojia. B momemieHMsX MOBBIMIEHHON BIaXHOCTH (0OacceiiH, cayHa,
OaHs) HEOOXOAMMO TMPUHUMATh MEphl MO HM30JIALMU TakuX TpyO. B moObIX momemieHusx
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HEeXeNaTelIbHO 00pa30BaHKe KOHACHCATa Ha OBEPXHOCTH TPYOOIIPOBO/IA.

Taomnuma 11

En. MuHuManbHO MaxkcumansHo
Ilokazarens
H3MEpEeHUs JIOMTYCTHMO JIOMTYCTHMO

BonopoaHelii mokazartenb pH 6,0 (pexomenn. 7,5) | 9,0 (pekomenz. 8,5)
Xyopuisl MI/1 - 350
OO01mast ’xKeCTKOCTh MT - DKB/JI 1,42 3,1
Cootnomenne HCO3; / SO, MI/1 1,0 -
Cynbdarsl MI/] - 300
Hutpatsl MI/] - 45
CBOOO/THBIN YTIICKHUCITBIH ra3 MI/I1 - 35
Kucnopon MI/1 - He koHTpospyercs
HamaTsipu MI/] - 2
XKeneso (B pacTBope) MI/] - 0,3
Mapraser (B pacTBope) MI/] - 0,1
Cynbdupt - - HesxenarensHo
X10p cBOOOIHBIN MI/1 - Hert orpannuenus

9.4. TluteeBass BoJa MOJDKHA CcOOTBETCTBOBaTh TpeOoBanusMm CanlluH 2.1.4.1074 npwm
BenuunHax PH ot 6,0 mo 9,5. Kpome 3toro, B Boje HE JIOJDKHO OBITh M3JIHUIIKA CBOOOIHOM
YTJIEKUCIIOTHIL.

9.5. Ilpu BODOMOATOTOBKE MJIsi CHCTEM IUTHEBOTO BOJOCHAOKEHHUS W3 METHBIX TPYyO
CleyeT KOHTPOJIUpPOBaTh U oOecredynBaTh CIEAYIOUIME 3HAYCHHUS IapaMEeTPOB BOJBI
(tabmmna 11).

9.6. B cucremax BomocHaOXeHHUs cleayeT M30eraTh pacloiokeHHs TPpyOONmpoOBOAOB U3
ctanv (3a WCKJIIOYECHUEM HEp)KaBEIOlIeH), allOMUHHS, IIMHKAa TOoclie MeAHbIX (10
HaITpaBJICHUIO JIBI)KCHUS IIOTOKA BOJIbI) BO M30€KaHUE TIPEKICBPEMEHHON KOPPO3UH TIEPBBIX.
B cayuae ecnu ycraHoOBKa HW3AENUMNA M3 TaKUX METAUIOB HEOOXOIMMA ITOCIE Y4acTKa C
MEAHBIMU TPyOaMH, TO HEOOXOJUMO MPETyCMOTPETh HATMYHME B TAKUX U3JCTUSIX MAaCCHUBHBIX
aHOJIOB, HAIIPUMED W3 MarHUS.

9.7. B cucremax OTOIJICHHSI CTIEAYET COOMOIATh CIEAYIOIUE paBUa;

- m30eraTh W3MHITHETO (HEOOOCHOBAHHOTO) TIOMOJHEHUS 3aMKHYTHIX KOHTYPOB
TEIJIOHOCHUTETIEM, COIEPIKALIUM KUCIOPO/;

- HE00XO0IUMO 0OECIIEUHTh COJIEpKaHUE KUCIOPOJIa B TEINIOHOCUTENE HIDKE BenunHbl 0,1
mr/n. Ilpu cucTtemMaTnueckoil MOAMUTKE TEIJIOHOCUTENS KHUCIOPOJIOM PpPEKOMEHIYETCs
MPUMEHSTH THAPA3WuH WIN CYyIb(UT HATPUS;

- Tapbl MeJb-CTallb, MEIb-Kelle30, MEIb-IIMHK B CHCTEMax OTOIJICHHS MOTYT BbI3BATh
mpoOJIEMBbI TOJIBKO TP MOANMUTKE TEINIOHOCUTENST KuciaopoaoM. CrenyeT npeaycMaTpuBaTh
Mepbl MO Pa3bEeIWHEHHUI0 TAaKUX Map MyTeM MPUMEHEHHUS NEPEeXOIHUKOB U3 OpOH3bI WU
HeprkaBerolel cranu. B cucremMax OTOTUICHHS U3 MEAHBIX TPYO 11e51eco00pa3Ho MPUMEHEHHE
OTOMUTENBHBIX TPUOOPOB U3 MEIH, B TOM YUCIIe OMMETAJUIMYECKUX allFOMUHHAEBO-MEIHBIX.

9.8. He pomyckaercss WCIIOJIb30BaHHE TPYOOTPOBOJHBIX CHCTEM M3 MEIU B KadeCTBE
OCHOBHOT'0 3a3€MIISIFOLIETO AJIEKTPOJIA.

9.9. TexHoyiormueckas TPOMBIBKA CHCTEMBI C IEIBI0 YIAICHHS OCTAaTKOB (Iroca,
BO3MOJXKHO TIOTABIIETO B CUCTEMY, SIBIIIETCS 00s3aTenbHOM onepanuei. [Ipu ucnonpzoBanumn
COBPEMEHHBIX BOJIOPACTBOPUMBIX (DIIFOCOB TaKyrO MMPOMBIBKY CJIEyEeT MPOBECTH HE MO3IHEE 2
- 3 Mec. mocJie OKOHUaHUsI MOHTaXa. Y JaJIeHHne 3ayceHIa (rpara), 00pa3yromerocs mpu pe3ke
TpyO, sBIsieTCs 0Os3aTeNbHBIM TPEOOBAaHUEM JJIsI OOECIIEUEHUS CPOKa CIIYKOBI MEIHBIX
CHCTEM.

9.10. OnTuUMaTBHBIMH JUISI MEJeH JUTMTEILHOTO CpPOKa CIY)KOBI SBIISIOTCS BEITMYHUHBI
ckopoctu noroka ot 0,25 1o 0,5 m/c 17s cucTeM OTOIJICHUS M OKOJIO - B Ipenenax 1,5 - 2 m/c
IUIS CUCTEM BOJIOCHAOKEHUS.
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[MPUJIOXEHUE A
(cnpasounoe)

KO93®PUIUMEHTBI MECTHOT'O 'HAIPABJTMYECKOI'O COITPOTUBJIEHUS
I'HYTBIX MEJHBIX TPYb U COEAUHUTEJIbBHBIX YACTEHN

Nom. m Herammn CxeMaTu4eckoe u300pakeHue aeTanei 3uaenme
B P n Koa(uIHIeHTa
1 OTBOJ ¢ pamuycoM 3akpyrieHus > 5d: 0,5
90°
45°
2 TpoitHEKH: Ha TPOXOJ 0,5
3 Ha oTBeTBIEHHE 90° —— 15
|
4 Ha ciausane 90° - = 1,5
5 Ha pa3JieJicHUEe MOTOKA r 3,0
6 KpecroBuna: Ha mpoxon T 2,0
7 Ha OTBETBJICHUE 3,0
I
8 Otcryn f 05
9 Ckoba f'o'\ 1,0
10 |BuesamHOE pacuIMpeHue p— 1,0
=] === Y
11 Kamau 0,7




ITPUJIOXEHUE b
TABJULBI AJA IPUBJINKEHHOT'O I'NIPABJIMYECKOI'O PACYETA ME/IHBIX TPYBOITPOBOJAOB

Tabnuma b.1 - Cucrema BHYTPEeHHEro ropsiyero BoJ0CHa0KeHu sl

HapyxHbIli fraMeTp Ha TOJIIINHY CTEHKH TPYObI, MM

q, 1/c 12x1 15x1 18x1 22x1 28x1 35x1,2 42x1,5 54x1,5 64x2 76x2,5
V, m/c | 1000i |V, m/c | 1000i | V, m/c | 1000i | V, m/c | 1000i | V, m/c | 1000i | V, m/c | 1000i | V, m/c | 1000i | V, m/c | 1000i | V, m/c | 1000i | V, m/c | 1000i
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
0,02 025 | 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 0,5 32,8 | 0,32 | 10,6
0,12 153 | 521 0,9 134 0,6 46,2 | 0,38 | 149
0,14 1,78 | 702 | 1,06 | 180 0,7 618 | 0,45 | 19,8 | 0,26 53
0,16 2,04 | 908 1,2 232 0,8 79,6 0,5 25,5 0,3 6,8
0,18 2,29 | 1141 | 136 | 291 0,9 995 | 057 | 318 | 0,31 8,4 0,26 2,7
0,2 2,55 | 1340 | 15 356 1,0 122 | 0,64 | 388 | 0,38 | 10,2 | 0,24 3.3
0,22 28 | 1685 | 166 | 427 | 1,09 | 146 0,7 464 | 0,41 | 122 | 0,26 3.9
0,24 3,06 | 1996 | 18 505 1,2 172 | 0,76 | 54,7 | 045 | 144 | 0,29 4,6
0,26 1,96 | 590 13 201 | 0,83 | 63,7 | 0,49 | 16,7 | 0,31 53
0,28 2,11 | 681 1,4 232 |1 089 | 733 | 0,53 | 192 | 0,34 6,1
0,3 2,26 | 778 15 264 1,0 836 | 057 | 219 | 0,36 7,0 0,25 2,8
0,32 2,41 | 882 1,6 299 | 102 | 94,6 0,6 24,7 | 0,38 79 0,27 3,2
0,34 2,56 | 992 17 336 | 1,08 | 106 | 0,64 | 27,7 0,4 8,8 0,28 3,6
0,36 2,71 | 1108 | 18 375 | 1,15 | 118 | 0,68 | 30,9 | 0,43 9,8 0,3 4,0
0,38 286 | 1231 | 19 417 | 1,21 | 131 | 0,72 | 342 | 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 2,3 603 | 146 | 189 | 10,87 | 49,2 | 055 | 155 | 0,39 6,3
0,52 259 | 765 | 166 | 240 | 098 | 62,1 | 0,62 | 19,6 | 0,44 7,9 0,25 | 2,05
0,58 2,9 945 | 185 | 296 | 1,09 | 765 0,7 241 | 0,49 9,7 0,28 2,5
0,62 309 | 1076 | 1,97 | 337 | 1,17 | 870 | 0,74 | 27,3 | 0,52 | 11,0 0,3 2,8
0,7 223 | 426 | 132 | 110 | 0,84 | 344 | 059 | 138 | 0,34 3,6 0,25 1,6
0,78 248 | 525 | 147 | 135 | 0,93 | 423 | 0,65 | 17,0 | 0,38 4,4 0,28 1,9
0,86 2,74 | 635 | 162 | 163 | 1,03 | 510 | 0,72 | 204 | 0,42 5,2 0,3 2,3
0,94 299 | 754 | 177 | 193 | 1,18 | 604 | 0,79 | 24,2 | 0,46 6,2 0,33 2,7




Hapy>xHbIil AuamMeTp Ha TONUIMHY CTEHKU TPYObI, MM

g, n/c 12x1 15x1 18x1 22x1 28x1 35x1,2 42x1,5 54x1,5 64x2 76x2,5
V, m/c | 1000i | V, m/c | 1000i | V, m/c | 1000i | V, m/c | 1000i | V, m/c | 1000i | V, m/c | 1000i | V, m/c | 1000i | V, m/c | 1000i | V, m/c | 1000i | V, m/c | 1000i
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
0,96 3,06 786 1,8 201 1,15 | 62,9 0,8 252 0,47 | 6,45 | 0,34 2,8 0,24 1,2
1,08 2,04 | 253 | 1,29 | 78,8 0,9 315 | 0,53 8,1 0,38 3,6 0,27 15
1,2 2,26 310 144 | 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 0,33 2,2
1,44 2,71 441 1,73 137 1,2 54,5 0,7 13,9 0,5 6,1 0,36 2,6
1,56 2,94 515 1,87 160 1,3 636 | 0,76 | 16,2 | 0,55 7,1 0,36 3,0
1,6 3,02 541 1,92 168 134 | 66,7 | 0,78 | 17,0 | 0,57 7,4 0,4 3,2
1,7 2,4 202 1,17 | 80,1 | 0,86 | 20,1 | 0,62 8,9 0,11 3,8
2,08 2,49 279 1,74 110 1,02 | 280 | 0,74 | 123 | 0,52 52
2,24 2,68 322 1,88 127 11 32,2 | 0,79 | 141 | 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 | 416 | 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 2,41 207 141 | 52,2 | 1,02 | 22,7 | 0,73 9,6
3,04 255 (2301 149 | 579 | 1,08 | 252 | 0,77 | 10,6
3,2 2,68 254 157 | 639 | 1,13 | 27,8 0,8 11,7
3,36 2,81 279 165 | 70,2 | 1,19 | 30,5 | 0,85 | 12,9
3,62 2,95 306 1,72 | 76,7 | 1,25 | 334 | 0,89 | 14,1
3,68 3,08 333 18 83,6 1,3 36,4 | 0,93 | 153
3,88 1,9 926 | 1,37 | 40,2 | 0,98 | 16,9
4,08 1,99 102 144 443 | 1,03 | 18,6
4,28 2,1 112 1,5 486 | 1,08 | 20,4
4,48 2,2 122 159 | 531 | 1,13 | 22,3
4,68 2,3 133 1,66 | 57,7 | 1,18 | 24,2
4,88 2,4 144 1,73 | 625 | 1,23 | 26,3
5,08 2,5 156 1,8 67,6 | 1,28 | 28,4
5,28 2,6 168 187 | 728 | 1,33 | 30,5
5,48 2,7 180 1,94 | 781 | 1,38 | 32,8
5,68 2,8 193 2,01 | 838 | 1,43 | 351
5,88 2,9 207 2,08 | 896 | 1,48 | 37,6
6,08 3,0 221 2,15 | 956 | 1,53 | 40,0
6,32 2,24 103 159 | 43,1




HapyHbIi 1naMeTp Ha TOJIIUHY CTEHKH TPYObI, MM

g, n/c 12x1 15x1 18x1 22x1 28x1 35x1,2 42x1,5 54x1,5 64x2 76x2,5
V, m/c | 1000i | V, m/c | 1000i | V, m/c | 1000i | V, m/c | 1000i | V, m/c | 1000i | V, m/c | 1000i | V, m/c | 1000i | V, m/c | 1000i | V, m/c | 1000i | V, m/c | 1000i
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
6,6 2,32 111 1,65 | 46,3
6,8 2,4 119 1,71 | 49,7
7,04 2,5 127 1,77 | 53,1
7,28 2,6 135 1,83 | 56,6
7,52 2,7 144 1,89 | 60,3
7,76 2,75 153 1,96 | 64,1
8,00 2,83 163 2,02 | 68,0
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 95,9
9,84 2,5 101
10,12 2,6 107
10,40 2,62 | 113
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
Tabnuma b.2 - CucreMa oToIIeHUs
Hapy»Hblii IuaMeTp Ha TOJNIIUHY CTEHKH TPYObI, MM
g, n/c 12x1 15x1 18x1 22x1 28x1 35x1,2 42x1,5 54x1,5 64x%2 76x2,5
\Y AP \Y AP \Y AP \Y AP \Y AP \Y AP \Y AP \Y AP V AP V AP
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
72 0,25 172
144 0,5 626 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




HapyxHbIll AaMeTp Ha TOJIUHY CTCHKU TPYOBI, MM
g, n/c 12x1 15x1 18x1 22x1 28x1 35x1,2 42x1,5 54x1,5 64x2 76x2,5
\Y AP \% AP Vv AP V AP V AP V AP V AP V AP \ AP \ AP
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
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 15 349 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 1,8 497 | 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 1,85 291 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 18 198 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 0,65 94 0,46 40




HapyxHbIi inaMeTp Ha TOJIIUHY CTEHKH TPYObl, MM

g, n/c 12x1 15x1 18x1 22x1 28x1 35x1,2 42x1,5 54x1,5 64x2 76x2,5
AP AP AP V AP V AP V AP V AP V AP \ AP \ AP
1 3 5 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
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

IIpumevganue - B Tabmume - V B M/c, AP B ITa/m.




[MPUJIOXEHUE B
(cnpasounoe)

HOMOTI'PAMMBI VI TIPUBJINKEHHOTI'O I'MIPABJIMYECKOTI'O PACUYETA
MEJIHBIX TPYBOIIPOBO/J10B

0.7 —] 4,
R C— 76,1
0,5 —
0.3 — V § == — 64
' 4 — q 10 T
R 6 —-: — 54
— 4 —
0.1 = 2 — 7
] 1,5 — 2 — 42
GOT—oo ™
0,05— N —
N 3 — 35
0,4 —
— 0.5 —] 3 \ — IR
0,2—
0,01 e
—
P = ol \
0,000— 0,25 Ol =z — 2
- 0,06 —
0,005 — — 18
= d, — HapyXKiibiii IMaMeTp TPYD, MM;
0.003— g — pacxoa Boast, n/c;
V — ckopocTs, M/c; 15
1/, — nmoTepu Hanopa Ha Tperue no auHe Tpybonpososa
0.001— 5 S

Pucynox B.1. - Cuctema X0JI0THOTO BOJJOCHA0KEHUS



AP | =
0,7 =
O’D == du '—76,‘
0,3 —
— 64
G 10
6 — 54
O.l el 4
0~7.: V 2 cm=
0.5 T <
o 1
— —
0,3 1.0 s L 35
h 0,75 — ~ 06
0.4
0.5 N — 28
0.01 ) 0.2 \
0,07 — e
0,05 — 0,25 —L 0,1 — 22
- 0,06
0,03 — —: 18
— 15
0,01 =—=*
4 12

dy - HapyXKHBIA JHAMETp TPYO, MM;
G - cekyHIHAs Macca TeIIOHOCUTEIIs, KI/C;
V - ckopocth, M/c; AP - motepu maBnenwus, k[1a/m

Pucynok B.2. - Cucrema OTOIICHUS

MMPUJIOXEHUE I
(cnpasounoe)

METOJIUKA PACUETA PACCTOSTHU MEXKJY OIIOPAMHU
I'OPU30HTAJIBHBIX TPYBOITPOBOAOB

Paccrosinre MeXay TOPHU3OHTAIBHBIMU OIOpaMHU CIIEIYeT ONpenessiTh Mo QopMyliam,
YUHUTBIBAIOIINM:
JIOMYCTUMOE 3HAUYEHHUE MPoruba Kak abCOMOTHON BeTUYNHBI f

L;> 0,472 (384 A E f) D**, (I.1)

rae  E - Moaynb ynpyroctu menu, Ila;
D - HapyXHBIii TraMeTp TpyOBI, M;

o =0,25;
YaCTH HAPYKHOI'0 JUaMETpa mq
Ltp) > 0,472 (384 A E m;)” D*; (T.2)
YJaCTU MPOJICTA 11y

L > 0,366(384 A E my)" D%, (I'.3)



v=0,33;

JOIYCTUMOE HaIpsDKEHHUE B CTEHKE TPYObI MO0 MPOYHOCTh COCTUHEHHS, HAXOASIIEroCs
MEXIy ONOPaMHU, Ha PACTSKEHUE G

2w
L, > 0,314|:12AD(G - PE‘P H

2 (T.4)
rue P - BHyTpeHHee qaBiieHue B TpyOonposoe, I1a;

_ K

Koy + Ky (T.5)

T€ Ay B Ay - YICTBHBIN BEC MEU U BOJIBI, H/M3, COOTBETCTBEHHO;

K1, K, K3 - koo duuueHTsl, npuHUMaeMble 1o rpagukaM (pucyHok [.1) B 3aBucuMoOCTH
OoT Benu4uHbl n, oOpatHOo SDR TpyObl (OTHOILIEHHWE HAPY)KHOTO AMAMETpa K TOJIIMHE
CTEHKH).

CrnenyeT mpuHHMATh B 3aBUCHMOCTH OT BUJA MPOKIAAKU TPYOONPOBOIOB (CKPBITAs WIIH
oTkpsITas) 3Havenus f = 2,5 - 10 mm, mp = 0,02 - 0,1 u my = 0,001 - 0,01, a - 20 - 30 %
NPOYHOCTU MEAM, U3 KOTOPOH H3rOTOBIEHBI TPYyObl, b0 50 - 60 % mnpouHoctu Ha
pacTsbKeHHe KOHKPETHOTO BUJIa COSAMHECHUS (TTasTHOT0, KOMIIPECCHUOHHOTO0, Pe3600BOTO).

100 K, 100 K, 100 K
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= 14
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45 = 7 o 65
SO 6k
6o 5F o A
70 4.5-
g0l 4 - 75
r
90 3.1 i
100 8 L - 1 1 t oo« 1 41 o344 ¢ 180
| 2 3 i 5 6 $ 1012 16 20

100 1 o



Pucynox I'.1. - I'paduxu ans onpenenenus kodpduimeHtoB Ki, K, u K3 B 3aBUCHIMOCTH OT N
(OTHOIICHUS TOJITMHBI CTEHKU K HAPY)KHOMY JIHaMETPy TPYObI)

[MPUJIOXEHUE [
(cnpasouroe)

KOMITIEHCAIIAA TEMIEPATYPHBIX JINHEVMHBIX JE®OPMAIIUI
TPYBOIIPOBOJ0OB

Komnencamus TemmeparypHbix AegopManuy y4acTKOB TPYOONpPOBOJA MOXKET OBITH
OCyIIECTBJIIEHA 3a CYET CAMOKOMIIGHCAlUM TIPM  COOTBETCTBYIOIIEH pPacCTaHOBKE
HETOABIKHBIX U CKOJIB3AIINX OIOpP.

Pacuer xommeHcupytomeii crmocoOHoctn I1-00pasHeix W ['-00pa3HBIX 3JIEMEHTOB
TPyOOIPOBOI0B IPOU3BOAUTCS 110 hopmyiie (prcyHok [1.1)

rae Ly - BBUIET KOMIIEHCATOPA, M;

Al - nuueiinas nedopmaius ydacTka TPyOONpOBOJAA MPH U3MEHEHHH TEMITEPATYphI
BO3/yXa IPU MOHTAXE M IKCILTyaTaIluu, M;
A - xoopdunmeHT ynpyroctu tpyo, 4 = 33.

Jns TpyO B MATKOM, IOJIYTBEPAOM M TBEPAOM COCTOSHUSX JIMHEWHas aedopMarius
ompezaensercs mo Gopmyie

Al = oL At, (-2)

rae L - qmuna nedopmupyemoro ydacTka TpyOoompoBoa Mpu TeMIIepaType MOHTaXa, M;

At - mepenaja TemmnepaTyp Mexay TeMIIEpaTypol BO3yXa B IOMEUICHUN MIPU MOHTaXe
u skcrutyatanuu, °C (K);

& - K03 GHUIHUEHT IMHEHHOTo pacimperus Meau, pasubiii 17-10°, 1/°C (1 /K).

\

L | _ He menee 16r
B
al 1Al
>

b 3

a - 0TBOJI0OOpA3HEBIX; 6 - KPYTOBHIX; 6 - [1-00pa3HbIX

Pucynox /I.1. - PacueTHble CXEMBI THYTBIX KOMIIEHCATOPOB



Taonuuma E.1

[NPMJIOXEHUE E

(cnpasounoe)

TEMIIEPATYPBI HAUKH

CocraB npumnos

Temmneparypa muasieHus npumos, °C

97 % Sn
3%Cu

200 - 240

95 % Sn
5% Ag

200 - 250

Taonuuma E.2

CocraB npunos

Temneparypa nnasnenus npumnosi, °C Temneparypa natiku, °C

45 % Ag
27 % Cu
3% Sn
25 % Zn

640 - 680

670

44 % Ag
30 % Cu
26 % Zn

680 - 740

730

34 % Ag
36 % Cu
3% Sn
27 % Zn

630 - 730

710

2% Ag
6% P
92 % Cu

650 - 810

710

6%P
94 % Cu

710 - 880

730

[Maiika mMenp-mMenp BO3MOXKHA Oe3 ¢uitoca, a Uil Mallku MeAb-JaTyHb WIH MeIb-OpoH3a

HEO00XO0IUMO MIPUMEHSTH (ITtocC.

[MPMJIOXEHUE X

(cnpasounoe)

BUBJ/INOI'PA®USA

[1] TY 48-0808-47-96 TpyObl MeaHbBIE BOJOTIPOBOIHBIE

[2] TY 184450-106-043-98 TpyOs! MeaHbIE 1151 TPYOOTIPOBOJIOB

[3] TY 184450-106-044-98 ®utrHrH (COeAUHUTENBHBIE YACTH) U3 MEIU IS COSAMHEHUS
TPYOOIIPOBOJIOB METOI0M KaIllUJUIAPHON Maiiku

KiroueBbie croBa: MPOEKTHpPOBaHHE, MOHTAX, CHCTEMbl BHYTPEHHHUE, TpPYyObl MeIHbIE,
ropsiuee U X0J0IHOE BOJAOCHA0XKEHUE, OTOIIJICHUE, 3J]aHuE.




