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BBEJAEHUE

Hacrosimmit  CBoxl mpaBWJl  CONEPKUT TIOJOKEHUS 1O MPOEKTUPOBAHUIO M MOHTAXKY
BHYTPEHHUX CHCTEM BOJIOCHAOKEHHSI M OTOIUICHHUS 31aHUH M3 MeIHBIX TpyO. Brimonnenue 3tux
NOJIOXKEHUH oOecreuuT coOuoeHre TpeOOBaHUN K BHYTPEHHHM CHCTEMaM BOAOCHAOXKEHUS U
OTOIUICHHUs, YCTAaHOBJIEHHBIX ACUCTBYrOIIUMU CHwM 2.04.01-85* «BHyTpeHHMI BOJONPOBOA U

KaHajau3anus 3JaHui», CHuM 41-01-2003 «OTormyieHue, BEHTWISIUA U KOHJIWLIMOHUPOBAHUE,

CHuM 3.05.01-85 «BHyTpeHHHE CAHUTAPHO-TEXHUYECKHWE CHUCTEMbD» M CHul 41-03-2003

«TemnnoBast U30MAIUST 00OPYIOBAHUS M TPYOOIIPOBOIOBY.

B CBojne mpaBui ycTaHOBJIEHBI TPEOOBAHUS K COPTAMEHTY MEIHBIX TPYO, COCAMHUTEIHHBIM
YacTsAM M croco0aM UX COeIMHEHMs, PUBEACHBI IPaBUjIa XpPaHEHUS U MOHTaxa TPyO, METO/IbI
UCTIBITAHUSA, TIPAaBUJIA SKCIUTyaTalldd M PEMOHTa TPYOOIPOBOJIHBIX CHCTEM, a TaKXKe TEXHHUKH
0€30MaCHOCTH TNpH MX BbIMOJHEHUH. [IpHBeneHbl METOAMKH THIAPABIMYECKOTO pacyera
TpyOOIIPOBOJIOB BHYTPEHHEr0 BOAOCHAOXKEHHS M OTOIUICHHs, a TaKXe BBIOOpa CHocoOoB
KOMITCHCAI[H TEMIEepaTypHbIX JedopMaruii TpyO U pacCTaHOBKHM Ha HUX KPEIJICHUI C y4eToM
TpeOOBaHNH MPOYHOCTH U IOJITOBEYHOCTH BHYTPECHHUX CETEH.

B paszpaborke CBoja mpaBwil NMPUHUMANK ydacTHe: KaHI. TexH. Hayk [.C. Bracos, kaHn.
TexH. HayK A.A. Omcmasnos, kauj. TexH. Hayk A.B. Cnaokos (I'YII «HUUMocctpoii»), B.A.
I'nyxapes, B.I1. Bosbenv (I'occtpoii Poccum), B.C. Honos (Hexommepdeckoe mapTHEPCTBO
«Harmonaneueiii Llentp Meau»), kana. texH. Hayk H.HU. Jle6edes (IMI International), JI.C.
Bacunvesa (OI'YII LITHC).

CBO/I ITPABUJI I10 ITPOEKTUPOBAHUIO 1 CTPOUTEJILCTBY

ITPOEKTUPOBAHUE U MOHTAK BHYTPEHHUX CUCTEM BOJOCHABXEHUA
W OTOILUIEHMS 3JAHUI U3 MEJHBIX TPYE

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

Jlama ssedenus 2005-01-11
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1. OBJIACTH IPUMEHEHUA

Hacrosiuuit CBoj mpaBuil paclpoOCTpaHSIETCs Ha MPOEKTUPOBAHUE W MOHTaX CHUCTEM
BHYTPEHHET0 XOJIOJHOTO M TOpPSIYEro BOJOCHAOKEHUS M OTOIUICHHUS 3JaHUM U3 METHBIX TPYyO
(mamee - TpyOBI), TPAHCIOPTUPYIOIMIUX BOJY, OTBEYANOIIMX TPEOOBAaHUAM K KAa4ECTBY BOJIBI
[EHTPATM30BAaHHBIX CHCTEM MUTHEBOTO BOJOCHAOKEHMsI, YCTAaHOBJICHHBIM CanluH 2.1.4.1074 ¢

COJICpKAHUEM:
kucnoposa - mernee 0,1 Mr/i (TOIBKO I CUCTEM OTOILIICHUS);
xJyiopa - He 6onee 30 mr/m;
pH - ot 6,0 10 9,0.

MCIIHBIC TPY6BI, COCIUHUTCIIBHBIC ACTAJIM W IPUIION JOJKHBI HWMETh CaHUTapHO-
SIMMUACMHOJIOTHUYCCKOC 3aKITIOUYCHUC U CepTI/I(bI/IKaTI)I COOTBETCTBHA.

2. HOPMATHUBHBIE CCBIJIKHA

B HaCcToAIEM CBOI[G IpaByJI NPUBCACHBI CCHIJIKU Ha CIICAYIOIINEC HOPMATUBHBIC NOKYMCHTBI:

CHuM 2.04.01-85* BHyTpeHHUI BOJIONIPOBO M KAaHAIM3AIMS 31aHUI

CHuM 3.01.04-87 Ilpuemka B 3KCIUTyaTallMI0 3aKOHYEHHBIX CTPOUTEIBCTBOM OOBEKTOB.
OcHOBHBIE TIOJIOKEHUS

CHwMN 3.05.01-85 BHyTpeHHHUE CAaHUTAPHO-TEXHUYECKUE CUCTEMBI

CHuM 12-04-2002 be3onacHocTh Tpyaa B cTpouTenbcTBe. Yacte 2. CTpouTenbHOE
MPOU3BOCTBO

CHwN 41-01-2003 OToryieHre, BEHTUIISLUS U KOHTUIIUOHUPOBaHUE

CHuM 41-03-2003 TeruioBas U30IALMS 000PYIOBaHUS U TPYOOIIPOBOJIOB

CN 41-103-2000 ITpoekTrpoBaHKE TETIOBOM M3OJISIIMH 000PYAOBaHUS U TPYOOIIPOBOIOB

FOCT 859-78 Menb. Mapku
FOCT 6357-81 OCHOBHBIE HOPMBI B3auMo3aMeHsieMocTH. Pe3p0a TpyOHas UIMHApUIecKas

CaHluH 2.1.4.1074-01 IluteeBass Boma. I urumeHuueckwe TpeOOBaHMUS K KadeCTBY BOJIBI

HCHTPAJIN30BAHHBIX CUCTCM ITUTHLCBOT'O BO,Z[OCHa6)K€HI/I}I. KOHTpO.HB KadeCTBa.

3. IPOEKTUPOBAHME TPYBOIIPOBOJHbBIX CUCTEM

[Ipu  npoexkTupoBaHMHM  TPYOONPOBOJHBIX CHUCTEM M3  MEOHBIX TpyO  cleayer
PYKOBOACTBOBATHCS TpeOOBaHUAMHU CHuMM 2.04.01 1 CHuM 41-01.

Bei6op nuamerpa MeqHBIX TPyO JOJDKEH OCYIIECTBISTHCS Ha OCHOBAaHMM THMIPABIMYECKOTO
pacuera. Cnenyer HpUHUMAaTh, Kak IpaBWiIO, TPyObl ¢ MHHMMAaJIbHON TOJIIMHON CTEHKH.
Tennounzonsauus TpyOOPOBOAOB U3 MEIHBIX TPYO JOJKHA OCYIIECTBIATHCS B COOTBETCTBUU C
TpeboBaHusIMHU CHMMN 41-03 1 CM 41-103.
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3.1. TEXHUYECKHUE TPEBOBAHUA

3.1.1. Ina yctpoiicTBa TpyOOIPOBOJOB JOJKHBI HMCIOIB30BAThCA TPYOBI, M3TOTOBIISIEMBIC
COTJIACHO TEXHUYECKOMY MOKYMeHTY [1] u3 meau mapok M1¢ mo FOCT 859 uiau U3 Meau MapKu
CuDHP ¢ xuMHYeCKMM COCTaBOM: MeJb U cepeOpo - He MeHee 99,9 %, docdop - (0,015 - 0,040)

%, IpUMecH - OCTaJIbHOE.

JlomyckaeTcsi IpUMEHEHHE MEAHBIX TPYO IPYrMX MapoK, OTBEYAIONIUX BBIIICYKa3aHHBIM

TpeOOBaHUSM.

3.1.2. OcHoBHbIE (PHU3UKO-MEXaHUYECKUE CBOWCTBA MEIHBIX TpPYyO, H3TOTOBJICHHBIX IO

TEXHUUYECKOMY AOKYMEHTY [2], mpu Temneparype 20 °C noyKHBI, COOTBETCTBOBATh YKa3aHHBIM

B Tabiuie 1.
Tabonuma 1
CocTtosiHue
HaumeHnoBanue nokaszarest Msrxoe M| Tlonyrsepaoe| Tsepaoe T

(R220)* IIT (R250)* (R290)*
Bpemennoe conporusienue, MIla 210 250 280
OtHocuTenbHOE yIauHeHue, % 40 20 3
Moxnyis yrpyrocta, MITa-10™ 0,6-0,9 08-1,1 10-1.3
KosdduupenT nuueitHoro yanmuaesus 10° 17 17 17
TemnmonporoaHocts, BT/M-K 365
VY aenpHas TEMIONPOBOIHOCTb, Kﬂ)K/Kr-OC-lO2 3,85

* R - o0o3HauecHuE BPEMCHHOT'O COITPOTUBJICHUA COITIAaCHO Me)KﬂYHaPOﬂHOﬁ Knaccn(bmcaunn.

3.1.3. HapyHblif TMaMeTp ¥ TOJIIMHA CTEHKU MEIHBIX TpYyO [1] mpuBeAeHbI B TabauIax 2 u

3.
Tab6numa 2 B mmnmumerpax
IIpenenbHOE OTKIIOHEHHE
. . Ho cpennemy [To HapyxHOMY THaMeTpy™
HomuHanbsHBIH HapyKHBIN THAMETP TaMETPy
BCE TBEpIOE |MONMyTBEpAOe
COCTOSIHUSI | COCTOSHHE | COCTOSTHHE
Ot 6,0 go 18,0 BxiIOU. +0,04 + 0,04 + 0,09
Cg. 18,0 » 28,0 » £ 0,05 + 0,06 +0,10
» 28,0 » 54,0 » + 0,06 + 0,07 +0,11
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[IpenensHOE OTKIIOHEHHE
. . Ho cpenremy [To HapyxHOMY THaMETpy™
HomuHanbHbIi HApyKHBIN THAMETP IHaAMETpy
BCE TBEpAOE |MOIyTBEpIOE
COCTOSIHUSL | COCTOSIHHE | COCTOSIHHE
» 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 +15 -

[Ipumeuanus

TOJIBKO K CpCAHCMY NUAMETPY.

* Brirrogasi OBaJIbHOCTE (OTKIIOHEHHE OT KPYTJIOH (hOPMBEI).

1. HPCHCHBHBIC OTKJIOHCHUS 110 HAPYKHOMY AUAMCTPY JI Tp}/6 B MSITKOM COCTOAHUH IMPUMCHUMBI

2. TpyOsl nuamerpom cBbiie 108 MM COEGOMHSIOTCS CBapKOH MM BBICOKOTEMIIEPATYpHOH MaiKOH,
II03TOMY TOYHOCTb HCIIOJHEHUS 110 HAPY>KHOMY JUaMETPy HE UMEET 3HA4EHUs.

Taonuma 3 B munmumerpax
HoMuBamsasmii HpeZ[CJ'IBHOC OTKJIOHCHUC IO TOJIIHNHEC CTCHKU IIPpU HOMHHAJIbHOU TOJIIUHE CTCHKI/I* JJIs1
HApYKHBIH PEKOMEHIOBAHHBIX TUIIOPA3MEPOB
JMaMeTp 0,6 0,7 0,8 0,9 1,0 1,2 1,5 2,0 2,5 3,0
6,0 +0,06 +0,08 +0,13
8,0 +0,06 +0,08 +0,13
10,0 +0,06 [ +0,07 [ +0,08 +0,13
12,0 +0,06 +0,08 +0,13
15,0 +0,07 [ +0,08 +0,13
18,0 +0,08 +0,15
22,0 +0,09 | £0,15 [ +0,18 | £0,23
28,0 +0,09 | £0,15 [ 0,18 | £0,23
35,0 +0,18 [ £0,23
42,0 +0,18 [ £0,23
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H ~ HpCI[CJ'II:HOC OTKJIOHCHHCEC T10 TOJIIMHE CTCHKHU HpI/I HOMHH&HLHOﬁ TOJILNIUHE CTCHKI/I* IJIA
OMHUHAJIBbHBIN
. PEKOMEHA0BAHHBIX TUIIOPA3MEPOB
Hapy>XHBIA
AUaMeTp 0,6 0,7 0,8 0,9 1,0 1,2 1,5 2,0 25 3,0
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
* BKJ'IIO‘laﬂ OTKJIOHCHUC OT KOHLIGHTpI/I‘-IHOCTI/I.
H p UHMCUYUAHHUC- KOHI_ICHTpI/I‘-IHOCT b (paBHOMepHOCTL TOJIIUHBI CTCHKI/I) KOHTpOJ'II/IpyeTCﬂ
HpCI[GJIBHI:IMI/I OTKJIOHCHUSMMU I10 TOJIIIINUHE CTCHKU.

3.1.4. B 3aBUCHMOCTH OT JuaMeTpa MOXKHO HMCIIOJIB30BaTh TPYObI B OTpE3Kax JUOO B OyxTax
HapyKHbIM auameTpoM OyxT 500 - 1000 MM (Tabnuma 4). TumoBsie pa3Mepbl W OTKJIOHEHUS
JOITYCKAIOTCS IO COTJIACOBAHMUIO.

Tabnuma 4
N HomuHnanenas qyivna
Hapyx#plit amameTp TpyO, MM OTKIIOHEHUE, MM Bun
TpyO, M
6,0-22,0 25 wim 50 + 500 Byxra
12,0 - 108 (267) 3-5 +50 Otpe3ok

3.1.5. TpyObl B MSATKOM COCTOSTHUU CJEAYeT MPUMEHATHh IJisi YCTPONCTBA KOJIJIEKTOPHBIX
CHCTEM BOJOCHAOXEHHS U CHCTEM OTOIUICHHUS C PaJUuaIbHBIM PacHpee/ieHUEM TeTUIOHOCHTEIS
K HarpeBaTeIbHBIM NPHOOpaM.

3.2. COPTAMEHT COEJJUHUTEJIbHBIX YACTEA

3.2.1. Jlna ycTpoicTBa MOBOPOTOB M OTBETBICHHMH Ha TPyOONpOBOJAX M3 METHBIX TPYO
CJIeZlyeT HCIIOJIb30BaTh COOTBETCTBYIOIIME MEIHBIC COCIAWHUTENbHBIC ACTAIN OTEYECTBEHHOIO
WK 3apyOEKHOTO MPOM3BOJCTBA [3].
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ITpu cooTBeTcTBYIOIEM OOOCHOBAHNHU AOIMYCKAETCSl IPUMEHEHUE COCIUHUTEIbHBIX JeTaleh
U3 OpOH3BI, TATYHH, HEPKABEIOLICH CTaJIM M TEPMOCTOMKHUX IIacTMacc.

JIns TpUCOSTUHEHUST MEIHBIX TPYO C HarpeBaTelIbHBIM MPUOOPOM W3 ATIOMHHHS U €ro
CIINIaBOB CJICAYCT NPHUMCHATH peSB6OBBIe NEpCXOAHBIC ACTAIN H3 Hep)KaBeIOH.[efI CTaJIn UIIN
OpOH3HI.

3.3. TUTIBI COEIUHEHUI

3.3.1. TpyOsl Mexmy coOOi U C COCAMHHUTEIHHBIMU JAETATSAMHU JIOJDKHBI COCTUHSTHCS
MOCPEJICTBOM CBapKM M KanmwuiaspHOW maiiku. Ilpm crnenwasbHOM OOOCHOBAaHWU MOYKHO
UCTIOJIB30BATh M IPYTUE THUITBI COCTUHCHUH.

3.4.TUAPABJIMYECKHAMN PACUET

3.4.1. T'mapaBnuyeckuii pacdyeT BHYTPCHHUX CHCTEM BOJOCHA0XEHWUS W OTOIUICHHUS W3
MEOHBIX TPYG CJICAYCT BBIIIOJIHATL B COOTBETCTBUU C Tp660BaHI/I$IMI/I HACTOSALICTO CBOI[a IpaBull,
CHwM 2.04.01 n CHW1MN 41-01.

3.4.2. llorepu Hanopa H, M, Ha yJacTKke BOJOIPOBOIHOM CETH ONPEACISIOTCS 1o (hopmyIe

oI e £
= + )
E’ Egz il ’ (1)

rae L - pacyerHas anmHa yyacTtka TpyOOIpOBOJA, M;

It - HOTepI/I Hanopa, BBI3BAHHBIC I‘I/I,Z[paBJII/I‘IeCKI/IM COHpOTI/IB.HeHI/IeM CAWHUILIBI JJIMHBI
TpYO;

V - cpemHsisi O CEYEHHIO CKOPOCTh IIBHKEHHS BOJIbI, M/c (10 4 M/c - AJig CHUCTEM
XOJIOZHOTO BOJOCHA0XKEHHUS, 10 3 M/C - TOPSYEro U 0 2 M/C - OTOIICHHUS);

2.
g - YCKOpeHHe CBOOOHOTO MaieHus, M/C*;

25 cymMMa KO3(PQPUIMEHTOB TUAPABIUYECKOTO  COMPOTUBICHHUS  CTBIKOBBIX
COCIMHEHUH, COCIUHUTENbHBIX YacTe, apMaTypbl, NMPUHUMAEMBIX [0 MAaCHOPTy 3aBOAOB-
U3roTOBUTENEH THOO0 MO JaHHBIM, aHAJIOTMYHBIM MPOEKTUPYEMBIM CHCTEMaM, MPUOJIMKEHHbBIE
3HaYeHUs & MOKHO IPUHUMATh O MPHIIOKEHHUIO A.

3.4.3. Tlorepu Hamopa Ha e€AMHULY MJJIUHBI TPyOONpPOBOAA CIEAYET ONPEACIATh IO
bopmymnam:

JUISL CUCTEM XOJIOJTHOTO U IUPKYJISIIIMOHHOTO TPYOOIIPOBOIOB TOPSYETO BOAOCHAOKEHUS

i =0,0161 V"V g )

JUTSL TIOJTAFOIIIHMX TPYOOTIPOBOIOB CHCTEM TOPSIYETO BOJTOCHAOKEHUS

6,5213d+lg£ 0,6613.:1‘+U,11g£ i

i =10,051 L L R

v 1151g%d anm d
g~ [le

, ©)
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rae V- Ko3QPHUIHEHT KHHEMAaTHYECKON BS3KOCTH BOJIBI, MZ/C, 3aBHCUT OT TEMIIEpaTypbl
(Tabmnuma 5);

d - pacueTHbIit TUamMeTp TPyO, M (IPUHUMACTCSI PABHBIM BHYTPCHHEMY ).
3.4.4. Tlanenue nasnenus DP, I1a, B cucTtemMe OTOMIICHUS CIIEIYET OMPEACIATh Mo Gopmyre

AP =RL + Z, (4)

rae R - ynenbHas nuHeHas noTeps AaBieHus Ha 1 M nmuHbl, [1a/m;
Z - moTepst JaBJIEHMsI HA MECTHBIX COIIPOTUBIECHMSIX, [1a.
3.4.5. Ilorepu maBnenus no giuHe, [1a/mM, MOKHO onpenenuTs o Gopmyiie

]
= £m3
2d , (5)

R

rae A - Ko3hPHUITMEHT COMPOTUBIICHUS TIO JITTHHE.

3.4.6. KoappunmeHnTt conpoTuBiaeHNs MO JJIMHE A CIETYET ONPEeIsATh Mo popmyIie

05 b 1312(2-2)g37d/ K,
2 lgRe,~1
37d
lg

£ , 6)

J7 =

rae b - 9ucio noao0us pexkuMOB TEUCHHUS BOJIbI,
K, - xoadpunmeHT S5KBUBAICHTHON IIEPOXOBATOCTH, M;
Reg - uncno PeifHonbaca GpakTuueckoe.
dakTuyeckoe uncao Peifnonbica Reg onpenensercs no gopmyie

-V
v 7

Yucno Pelinonbaca Rey,, COOTBETCTBYIOIIEE HaUaly KBaIPATHIHON 00J1aCTH THAPABINYECKUX
COTIPOTHUBIICHUH MTPU TYpOYJIECHTHOM JBHXEHUH BOJIBI, ONIpeaessieTcs o Gpopmyiie

REI?

_ 500d

Ee, T
C (8)

Yuco noo0ust pe)kUMOB TEUCHHUS BOIBI b onpenensercs mo Gpopmysie

p-1+ BRE,
lgRem_ (9)

Koaddumuent oskBuBaeHTHOW  (paBHOMEPHO-3€pHHCTOM)  ImepoxoBaroctu K, M,
MPUHUMAETCS PaBHBIM 1,0:10° m.
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3HaveHus Z chaeayeT OonpenessTh o hopmyie
— 2
Z=05p V235, (10)

rA€ P - IJIOTHOCTh TETIJIOHOCUTETIS, Kr/m° (Tabmuna 5).

Tabnuuma 5
Benunuuna nokasarens npu temiepatype, °C
TTokazarensp
5 10 20 50 60 70 80 90
v-10°, m%/c 152 | 131 | 100 | 055 | 047 | 041 | 0,36 0,36
p10°, kr/m® 1,00 1,00 1,00 0,99 | 0,98 0,98 | 0,97 0,97

3.4.7. Tlpu npoBeaeHUN TPUOTIKEHHBIX TUAPABINYECKUX PACUETOB CIEAYET MOIh30BATHCS
tabauiamMu (MPUIIOKEHUE B) 1 HOMOrpaMMaMu (TIPUIIOKEHUE B).

3.5. PACUET KPEILUIEHWI U KOMIIEHCATOPOB

3.5.1. Bri6op npuOIMKEHHBIX 3HAYEHUH PACCTOSHUM MEXIy KperIeHUSAMHU TPyOOIpOBOIOB
U3 TBEPJBIX MEIHBIX TPYO ClIeqyeT OCyIEeCTBIATh Mo rpaduky (pucyHok 1). PaccTosnue mMexmay
KPETUICHUSIMA TOPH30HTAIBHBIX TPYOOIIPOBOIOB M3 MONYTBEPABIX U MATKHX TPYyO HEOOXOIUMO
npuHuMathk MeHblie Ha 10 m 20 % coorBeTcTBEHHO. bosee TOYHBIE 3HAYEHMS PACCTOSHUN
MEXIy KpEIUICHHSIMH Ha TOPU3OHTAIBHBIX TPYOONPOBOAAX CIENYET OIpPENeNiTh pPacueToOM
(mputokeHwue I).

5
=
= -
2
z 4
o
=
£ 3
= i *
-
.
= 7 -
z 2
o
o
o
a =
0
ur

0 20 100 120
HapyxHEIH auasmeTp TpyD, MM

Pucynok 1. - I'padux 175t BEIOOpa pacCTOSHUIN MEXKy KPEIUIEHUSIMH TOPHU30HTAIBHBIX
TpyOOIPOBOJIOB U3 TBEPBIX MEAHBIX TPYO

PaccrosiHust MeX 1y KpeIUIeHUSIMH BEPTUKAIBHBIX TPYOOIIPOBOIOB MOTYT OBITH OOJbIIIEe HA 25
u 30 %. Ha crosike HOMKHO OBITH YCTAHOBJICHO XOTS OBl OJHO KPEIUICHHE HE3aBUCHUMO OT
BBICOTHI DTaXa.
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3.5.2. B cucremax oTomuIeHUs JJ1si KOMIICHCAIIMH TIPOIOJIBHBIX TEMIIEPaTypHBIX nedopmariuii
(YAITMHEHUH W YKOPOYECHMI) MpPSIMBIX YYacTKOB TpyOONpPOBOAOB CJIEIyET IMperycMaTpuBaTh
YCTAHOBKY CIIEIIMAIbHBIX KOMIIEHCATOPOB. Jlsl 3TOro Ha MpsAMBIX ydacTKax TpyOompoBoja
HeoOxoauMo npenycmarpuBath [1-o6pasubie, ['-00pa3Hble, NeTaeBbIE H JPYTrue KOMIIEHCATOPHI U
NPaBWIBHO PACCTaBIIATh HEMOJABM)KHBIE M TIOABIJKHBIC KpEIUICHUS, PACCTOSHUS MEXIY
KOTOPBIMH OMPEIEISIOTCS pacueToM (TpuiioxeHue [). B kadecTBe HEMOJBMKHBIX OIOpP MOTYT
OBITH UCIIOJIBL30BAHBI JIEPXKATENH IS TPYO, 3aKPEIICHHBIE HA CTPOUTEIbHBIX KOHCTPYKIIUSX.

3.5.3. Mennbie TpyOBI MPEANOUYTHUTEIHHO MPOKIAABIBATH CKPBHITO B OOpoO37ax, KaHamax M
raxTax, Npu 3TOM JOJIKCH GBITB O6€CH€‘I€H JOCTYII K pa3bCMHBIM COCAUHCHHUAM U apMaTypcC
myTeM YCTpOfICTBa ABCPOK M CBCMHBIX HIMTOB, HAa IMOBCPXHOCTU KOTOPBIX HC IOOJIKHO 6I>ITI>
OCTPBIX BBICTYIIOB.

[Ipu ckpbITO MpoKIIaAKe TPyOOIPOBOJOB B MECTaX PACHOJIOKEHUS Pa30OPHBIX COCTMHEHUI
U apMaTypbl CleAyeT INpeAyCMAaTpUBaTh JIIOKM WIM CbEMHBIE IIUTHI, HE HUMEIOIIHME OCTPBIX
BBICTYIIOB.

Crosiku 1enecooOpa3HO pa3MeliaTh B KaHajaX, HUIIaxX, Oopo3max, 3a JIeKOPAaTUBHBIMU
NaHEeNSIMM  WJIM, Kak WCKIIOYCHHe, 3aMOHOJIMYMBATH HMX B CTEHaX M MEpPeropojkax.
lopuzoHTanpHbIe TPYOONPOBOABI W TMOABOJKA K OTOMUTENBHBIM MNPHOOpaM IOMYyCKaeTcs
pa3MeniaTh 1Mo NEPEKPHITHIM U 32 TIIHHTYCaMH.

OTKpBITaH INpoKJIailka MCIHBIX TPYG AOMYCKACTCsA B MCECTAX, MCKIIIOYAOMHUX HX
MCXAaHUYCCKOC IMOBPCIKICHHUC. OTKpBITI:IG YH4aCTK MOXKHO 3aKpbIBATh JCKOPATHBHBIMU
JJICMCHTaAMH.

3.5.4. Jlomyckaercs 3aMOHOJIMYMBAaHME MEIHBIX TPYOONPOBOJOB TOJBKO B KOXYyXe
(HampuMep, B TOPUPOBAHHBIX MOJUITHICHOBBIX TpyOax). [Ipumenenune roppupoBaHHbIX TPYO
n3 [IBX He pomyckaercs. Jlo 3aMoHONMMYMBAHUS TPYOOIIPOBOJIOB HEOOXOJMMO BBITIOJHUTH
UCTIOJTHUTEJIFHYIO CXEeMY MOHTa)Ka JJAHHOTO y4acTKa M MPOBECTH I'MIPABINYCCKUE UCTIHITAHUS.

3.5.5. bopo3apl WM KaHaIbl CIEAyeT 3aKpblBaTh IIOCIE TMPOBENCHHS T'MIPABIMYECKUX
UCTIBITAaHUN TPYyOOIIPOBOOB.

3.5.6. lna mpoxona uepe3 CTPOMUTENbHbIE KOHCTPYKIHMH HEOOXOIUMO TNpeaycMaTpHBaTh
GyTISphI, HAPUMEDP U3 MOJMATUICHOBBIX TpyO. BHyTpeHnHuii nuamerp Qytiasipa H0mKeH OBITh
Ha 5 - 10 MM Oombllie HAPY)KHOTO JAMAMETpa MPOKIaAbIBAeMON TPyObI. 3a30p MeXIy TpyOo u
GyTIIsipoM HEOOXOIUMO 3aJeNaTh MSTKHM BOJIOHEIIPOHUIIAEMBIM MaTE€pPHAJIOM, JTOITYCKAIOIIUM
nepemMeIneHne TpyOobl BIOJIb IPOIOJILHON OCH.

3.5.7. PaccTosiHue B CBETY MEX/y CTPOUTEIILHONW KOHCTPYKIIMEH W MEIHBIM TPYOOIIPOBOIOM,
MIPOXOJISIIIIMM BAOJb HEE, T0JDKHO OBITh HE MeHee 20 MM.

3.5.8. Mennbie TpyOOMpPOBOABI OTOIUICHUS M TOPSYETO0 BOJOCHAOKECHHS  CIEIYET
NpOKJIaasiBaTh HE MeHee dYeM Ha 50 MM BbIIe TPyOOIPOBOJOB CHCTEM XOJIOIHOTO
BOJIOCHAOKEHUS.

3.5.9. PacnpenenurenbHple KOJJIEKTOPHI M 3alOPHO-PETYIHUPYIONIYIO apMarypy CIeIyeT
3aKPETUISATH C MOMOIIBI0 CAMOCTOSTEIILHBIX HETTOIBUKHBIX KPETUICHH.

NormaCS® (NRMS10-01294) WWW.normacs.ru 24.09.2009 13:06



CIM 40-108-2004 MpoeKTMpOoBaHME U MOHTaX BHYTPEHHMX CUCTEM BOAOCHABKEHUA U OTONNEHUA 34aHWUIA U3 MeAHbIX TPY6 11

3.5.10. [ns xpermseHUuss MEOHBIX TpPyO PEKOMEHAYETCS TPUMEHSTh H3JIETUsS COTJIACHO
Karajoram 3aBOJOB-U3TOTOBHUTENEH, MpPH COOTBETCTBYIOIIEM OOOCHOBAaHWUHU JIOMYCKAeTCs
NpUMEHEHHE Kperexa, HalpuMep HCIIOJIb3YeMOTO JUIsl TOJIMMEPHBIX TPYO.

3.5.11. MuHuManpHOE PacCTOSTHUE OT OCeil OTBOJOB M TPOWHHUKOB 1O KPEIJICHUH CIIEAyeT
IPUHUMATD C YIETOM TEMIEPaTypPHOTO U3MEHEHUS IITMHBI TPYObI, KPEIUICHUS TIPU 3TOM JJOJKHBI
pacrnojararbcsl Ha pacCTOSIHUM He MeHee 50 MM OT COEIMHUTEIbHBIX JIeTaJIEH.

4. TPAHCIIOPTUPOBAHUME U XPAHEHHUE

4.1. TpyObl U COEIMHUTEIbHBIE YACTH IEPEBO3AT B KPBITHIX TPAHCIOPTHBIX CPEICTBaX
TPAHCIIOPTOM BCEX BHJIOB B COOTBETCTBHHM C IMpaBWJIAMHU TEPEBO30K, NEHCTBYIOIIMMHU Ha
TpPaHCIIOPTE JAaHHOTO BUJIA.

4.2. Ilpu TpaHCIOPTUPOBAHUHU TPYOBbI M COCTMHUTEIbHBIC YaCTH JOJKHBI ObITH 3aIUIIEHBI OT
MEXaHUYECKUX MOBPEKICHH, TIOTIAIaHUsl HA HUX BJIarH U aKTUBHBIX XUMHYECKHUX BEIIECTB.

4.3. TlepeBo3ka MEAHBIX TPYO JOJDKHA OCYLIECTBISATHCS B TOPU3OHTAIBHOM ITOJIOKEHUHU
HE3aBUCHUMO OT TOTO, B KAKOM BHUJIE OHH IMOCTABIISIOTCS (B OTPE3Kax WK OyXTax).

4.4. Tlpu morpy304HO-pa3rpy304HbIX pabOTaxX, TPAHCIOPTUPOBAHMHM M XPAHEHUH MEIHBIC
TpyObl HEoOXoIuMO obeperaTb OT MEXaHHUYECKUX MOBPEKACHUH. 3amperiaercsi cOpachBaTh
TpyOBI C TPAHCIIOPTHBIX CPEJICTB MJIM BOJIOYUTH IO JII000H moBepxHOCTH. Bo Bpems morpysku
ClIelyeT MPUMEHSTH CTPOIIBI U3 MATKOTO MaTepHala.

4.5. XpaHuTh MeJHBIE TPYObl HEOOXOAUMO B ITA0ENIX BbICOTOM 70 3,0 M, €ciu WHOE He
MPEITUCAHO TPOU3BOTUTEIICM.

5. MOHTA’K TPYBOIIPOBO/J0OB

5.1. MoHTax TpyOONPOBOIOB M3 MEIHBIX TPYO TOJKEH OCYIIECTBISATHCS IO MOHTAKHOMY
MPOEKTY C y4eToM TpeboBaHuii CHuM 12-01.

5.2. PaGoThl MO MOHTaXy JOJUKHBI BBIMOJHATHCS IEPCOHATIOM, O3HAKOMJIGHHBIM C
0co0eHHOCTIMH 00pabOTKH MEAHBIX TPYO.

5.3. /1o mpoBeneHsI MOHTAXXHBIX pabOT MeIHbIe TPYObI, COSMHUTENbHbIEC IeTalll, apMaTypa
U CpEICTBA KpEIUICHHs JOJDKHBI OBbITh TOABEPTHYTHI BXOJHOMY KOHTpOJIO. TpyOsl,
COCIMHUTEIIbHBIC NI€TAlM, a TaKXKE CPEIACTBA KPEIUICHUS IOJLKHBI MMETh COIPOBOAUTENIbHBIN
JOKYMEHT, TOATBEPKJA0IINN UX COOTBETCTBME HOPMATHUBHBIM TPEOOBAHUSM.

5.4. TpyObl TOMKHBI UMETh MapKUPOBKY, YKa3bIBaloIlyio nuamerp Tpyosl. Ha moBepxHocTH
TpyO HE JODKHO OBITh MEXaHMUYECKUX MOBPEKICHUN U HM3JIOMOB. TpyObl HE NOJDKHBI OBITH
CKPYYCHBI MJIH CIUTIOIICHBI.

5.5. Ha mrtynepax ¥ HakuAHBIX TallKaX COCIMHUTENBHBIX JeTajeil pe3nda MoJKHA ObITh
Hape3aHa B COOTBETCTBHHM ¢ [OCT 6357. CompsiraeMmpie ACTaJiM HE JOJDKHBI UMETh BBIOOWH,
3ayceHieB, uapanuH. IIpokmanku (pe3suHOBbIE, MAPOHUTOBBIE M T.M.) JIOJDKHBI HMETh
MPABUIILHYIO TEOMETPUIECKYIO PopMmy.
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5.6. CpencrtBa KpemjeHUS MEIHBIX TpyO HODKHBI MMETh IMOBEPXHOCTb, HCKIIOYAIOIIYIO
BO3MOXXHOCTh MEXaHHYECKOTO0 MOBpexJeHHs TpyO. KpemieHus He AOIKHBI MMETh OCTPBIX
KPOMOK M 3ayceHIIeB. Pa3zMepbl XOMyTOB, (PUKCATOPOB, CKOO JIOJKHBI CTPOI'O COOTBETCTBOBATH
nuamerpaM TpyO. CTanpHbIe KperyIeHHs JOJDKHBI MMETh aHTUKOPPO3HOHHBIE TMOKPBITHS JHOO0
KOHTaKTUPOBATh C MEJIBIO UEPE3 PE3UHY, HE COEPIKALLYIO XJIOP.

5.7. Jlo Hayama MOHTaxa TpyOONpPOBOAOB HEOOXOIUMO BBIOJHUTH  CIEAYIOIIHNE
IIOATOTOBUTENBHBIC OIIEPALUU:

- 0TOOpAaTh TPYOBI M COSAUHUTENBHBIC JETANIN, TPOIIC/IINE BXOIHON KOHTPOJIb;

- pa3MeTuTh TPYOy B COOTBETCTBUU C IPOEKTOM MM MO MECTy C Y4ETOM IIpHUIlycKa Ha
MOCIEAYIONYI0 00pabOTKy MpW MaKCHUMaJbHOM HCIIONB30BAaHMHM Marepuana TpyO. Pa3zmerka
Tpy0 MOXeT OBITh OCYHIECTBICHA CTaHJAPTHBIMU MEPUTEIbHBIMH  HWHCTPYMEHTaMH:
U3MEPUTEIILHON JIMHENKOH, CKIIaHBIM METPOM, PYJIETKOM, a TAK)KE CIIELIMAIIBHO U3TOTOBJIICHHBIM
1a0JIOHOM M Pa3METOYHBIM MpucrocoOneHneM. MeTku A Hocieayroniel pe3ku Ha TpyOax
HAHOCATCS KapaHAalloM WM MapkepoM. HenomycTMo HaHeceHHe LapanMH WM HaJIpe30B Ha
IIOBEPXHOCTHU TPYOBI BHE MECTA PE3KH.

5.8. TpyOs! momkHBI OBITH POBHO 00Ope3aHbl. Pe3ky TpyO cienyeT nmpou3BOAUTH METKO3yOoon
HO>XKOBKOHM TI0 METAJITy COTJIACHO pa3MeTke moja yriioM 90° k ocu TpyObl, HE JOMyCKast CMSATHUS
TpyObl W oOpa3oBaHHs 3ayceHieB. KocnHa pe3a [OMKHa COOTBETCTBOBATH 3HAYCHUSM,
yKa3aHHBIM B Ta0mnuie 6. JJ1s1 ycTpaHeHHs 3ayCEHIIEB U OBaJIbHOCTH HEOOXOAMMO OCYIIECTBISTh
00paboTKy M KaTuOpPOBKY TOPIIOB M KOHIIOB TPYO C MOMOINBIO CIEIUATBHBIX WHCTPYMEHTOB-

KaJnOpaTopoB.
Tabnuua 6 B MummMerpax
HapyxHbIit gameTp TpyOsI Kocuna pesa, He 6onee
6-18 2
22 -42 3
54,0-76,1 4
88,9 -108,0 5

5.9. Pa3motky OyXT HEOOXOIMMO OCYIICCTBISATH TakK, 4YTOOBI MapKHpPOBKAa Ha TpyOax
HaxO0JIUJIaCh Ha OJTHOM 00pa3yromel MOBEPXHOCTH TPYOHI.

5.10. IIpoknmaaky MeIHBIX Tpy0 B TOMEIIEHUH OCYIIECTBISIOT TIOCIE€ OKOHYAHUS
CTPOMTENBHBIX pabOT M YCTAaHOBKH JJIEMEHTOB KPEIUICHHS, a TPU OTKPBITOH MPOKJIAIKe -
OKOHYaHUS M OTMIEIOYHBIX padoT.

5.11. Jlns obecnieyeHUs COOCHOCTH CBOOOJHOTO KOHIIA TPYOBI ¢ THE30M (DUTHHTA TIPH UX
COCMHEHUH TOCPEIICTBOM IMallKh HEOOXOIMMO MOIOMpaTh TPYObl M COCAMHUTEILHBIC YaCTH
IyTEM BBIOOPOYHOTO KOHTPOJISI MX Pa3MEpOB, YKa3aHHBIX B TaOIuIe 7.

Tab6numa 7 B mminmumerpax
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Jomycku Ha JunameTtpanbHbIii 3a30p
HapyxHblid auametp TpyOk! HapyXHbIH BHYTPEHHUI
MaKCUMYyM MUHUMYM
TuameTp TuamMeTp
Ot 6 no 18 + 0,045 + 0,155 + 0,065 0,20 0,02
22 n 28 + 0,055 + 0,185 + 0,075 0,24 0,02
Ot 35 no 54 +0,070 + 0,230 + 0,090 0,30 0,02
Ot 64,0 no 76,1 +0,070 + 0,330 + 0,100 0,40 0,03

5.12. BIOOPOYHBIM KOHTPOJIEM IPOBEPSIOTCS JATMHBI YIaCTKOB O] AWKy M TOIYCKH Ha HUX

(Tabmuna 8).
TaOnuma 8 B mmmmumerpax
HapyxcHHvﬁ JuaMeTp JUnna riesia Ly, Jlnnna oxBaTeiBaemoro | Jlomyck Ha muny Ly, n
MEITHOM TpyObI xoHna L, L,
6,0 7 9 1,2
8,0 8 10 12
10,0 9 11 1,2
12,0 10 12 +14
15,0 12 14 +14
18,0 14 16 +14
22,0 17 19 +16
28,0 20 22 16
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 25

5.13. Ilpokmanky TpyO cieayer BecTu O0e3 HaTsra. Bo n3dexxanue nmomaaanus Tps3u U Mycopa
B TpyObl CBOOOJHBIE MX KOHI[BI HEOOXOAMMO 3aKpbIBaTh 3ariylikamu. He momyckarorcs
CIUTIOLIMBAHUS U TIEPEIOMbI TPYyOONIPOBOIOB BO BpeMs MOHTaxa. llpu cmsatum TpyOy ciemyer
BBINPSIMHUTD U MPHUIATh € HUIMHAPUYECKYIO (JOPMY NEPEBSIHHBIM MM PE3MHOBBIM MOJOTKOM.
Takyto onepanuio J0MycKaeTcsi OCYLIECTBIATh TOIBKO OJMH Pa3 Ha KOHKPETHOM Y4acTKe.
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5.14. Mexay MeIHBIMH TPYOOIPOBOJAAMH TOPSIYEH W XOJOJHOW BOJBI PACCTOSHUE B CBETY
NOJDKHO ObITh He MeHee 50 MM (¢ yuetoM TonmmHbl u3oisinuu). [lpu mepeceueHuu
TpyOOIIPOBOJIOB PACCTOSIHUE MEXIYy HUMH JOJDKHO ObITh He MeHee 30 mm. TpyOormpoBomb
XOJIOJHOM BOJABI CIIEAYeT NMPOKIAAbIBATh HIDKE TPYOOIPOBOJOB TOPSIUEro BOAOCHAOKEHHUS H
OTOTLJICHHUSL.

5.15. YeTpoicTBO TEITOU30IISIIKUN Ha TPYOOIIpOBOIaX BOJOCHAOKEHHS U OTOIUICHUS CIIEAYeT
IIPOU3BOJUTH B IIOJTHOM COOTBETCTBHH C IPOEKTOM.

5.16. TloBopoTel TpyOONpPOBOAOB CIEAYET OCYILECTBISATH C MPUMEHEHHEM CTaHAAPTHBIX
YTOJBHUKOB U 3JIEMEHTOB THYThS (PUCYHOK 2).

d - HapyKHBII THAMETP

X - KpaTHOCTh pajnyca u3ruoa

Pucynox 2.

CamocTOsTeIbHBI  W3TM0 MATKUX TPyO HApyXKHOro jJuamMerpa A0 22 MM  MOXKHO
OCYIIECTBIISITh BPYYHYIO C MUHUMAJIbHO JONMYCTUMBIM palycoM H3ruda He MeHee 6-KpaTHOTro
3HaYEHHUs HapyXHOTro auaMmerpa TpyObl. WM3rubGanue mnpu MOMOUIM THUOOYHBIX TMPYKUH,
TpyOOTHOOB MPOBOAUTCS MPU COOIIOJICHUH MHHHUMAIBHO JOMYCTUMBIX PagdyCOB HM3THOOB B
COOTBETCTBUH C TAOIUIIEH 9.

Tabnuuna 9 - MUHMMAJIBHO IONYCTUMBIE PAANYChl M3ru0a MeAHbIX TPYO NPH MOMOLIHU
HHCTPYMEHTOB 0e3 NpeIBApUTEJbHOI0 CMATYa0Iiero OT/KUIa MecTa u3ruoda

B mumnmerpax

P
TpyOsl u3 Mmeau Kectkocts [[duamerp Crioco6 rubxu amye
nsruba
HewusonuposanHble Msrkue <22 XonoaHasi Bpy4YHYIO - HHCTPYMEHTOM | Imin =6 -8 d
mn=3-6d

IMonyreepapie| <15 |XomoxHas v ¢ HATPEBOM - HHCTPYMEHTOM | Imin = 3,5 d
Fmin = 4d
TBepasie <18

IMonyrBepapie| >22 | XonomHas v ¢ HATPEBOM - HHCTPYMEHTOM | Fpin =4 -5 d
U TBEP/bIC

C HaHECCHHOH B Msrkue <22 XoJ1o1Hast BPYYHYIO - HHCTPYMEHTOM [ Fmin =6 -8 d
3aBOJICKUX YCIIOBUAX Fmin=5-5,5
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Pamuyc
TpyOsl u3 Mmeau Kectkocts [[duamerp Crioco6 rubxu Ay
n3ruda
HA30/ALUEN d
[TomytBepapie| <18 XomoaHas - HHCTPYMEHTOM fmm =5-5,5
Y TBEpJIbIC d

He momyckaercst 3aMsITHii, BOJH ¥ CKJIaJIOK HAa BHYTPEHHEH MO OTHOIICHUIO K LIEHTPY H3Tnda
MMOBEPXHOCTH TPYO.

XomomHas THOKa TONYTBEpABIX M TBEPABIX TpyO € pasMepamMu HapyXHOTO TUaMeTpa
OONBIIMMH, YeM YyKa3aHbl B TaOmuIe 9, AOMYCKAeTCS TOJIBKO TIOCIe MpPeABAPUTEIHLHOTO
CMSTUYAIOIIETO OTXKHUIa MeCTa M3rubda aneTuiIeHoBoi ropenkoi mpu t = 650 °C ¢ cobmonennemM
paamyca u3rubda He MeHee 4 BETMYMH pa3Mepa Hapy>KHOTO TUaMeTpa TPYOHI.

5.17. Ins cOOpKH MeIHBIX TpyO MeXIy COOOM M C COeIMHUTEIbHBIMH YacCTSIMH CIEIyeT
UCTIOJIb30BaTh COEAMHEHHS cortacHo Tabmwuie 10.

Taomnuma 10

Pabouee naBnenue, MIla, B
Temneparypa TpyOOTIPOBOEC THAMETPOM
Tun coequnenns BostbL, °C
6-28 MM [35-54 MM 64-188
MM
Msirkas naiika juist Tpyo nuamerpom He Oosiee 108 Mm Jo 110 1,6 1,0 1,0
Teepnas maiika A CHCTEM BOJOCHA0KEHUS TOJBKO IS Jo 110 1,6 1,0 1,0
Tpy0 anamerpoM oT 32 10 267 MM
3akuMHOE (LIAHTOBOE) I PEMOHTHBIX IEeJeH u s 30 1,2 1,2 0,8
CUCTeM HeOoNbIoro pasmepa. lIpu HMCMONB30BaHUU C
MOJIYTBEPABIMA M TBEPABIMH  TpyOamMu  TpeOyeT 65 10 10 0,6
TIEPUOMYECKON MTPOBEPKU 110 0.6 0.6 0.4
IIpeccoBoe mist TpyO muamerpom 10 108 Mm 65 2,5 1,6 1,6
110 2,5 1,0 1,0
Caapka, cBapko-Tiaiika mjist Tpyo nuameTrpom cB. 108 Mm Ho 110 IIpeBbrmaeT TpeGoOBaHMS
CHull
* Jlo 267 MM 11 TBEpAOH TTAHKH.

5.18. KamwmnspHyro TalKy CIeQyeT  BBINOJHATP B TaKOW  TEXHOJIOTHYECKOMN
MIOCJIEIOBATEIBHOCTH:

- yIaIUTh 00pa30BaBIINECs MPU pe3Ke TPYObI 3ayceHIbl (Ipar);

NormaCS® (NRMS10-01294) WWW.normacs.ru 24.09.2009 13:06



CIM 40-108-2004 MpoeKTMpOoBaHME U MOHTaX BHYTPEHHMX CUCTEM BOAOCHABKEHUA U OTONNEHUA 34aHWUIA U3 MeAHbIX TPY6 16

- TIPOM3BECTH KAIMOPOBKY CHApYKM TJIAJIKOTO KOHIIA OJHOW TpyOBbl M HM3HYTPHU pacTpyda
npyroii TpyOs! (pacTpyOHas ILeNb - KamWUIIPHBIN 3a30p y COOpaHHBIX TPYOHBIX 3JIEMEHTOB -
JI0JKHA HaxoauThes B npenenax 0,05 - 0,2 mm);

- OYHCTUTH JI0 OJeCKa BHYTPEHHIOIO MOBEPXHOCTh PacTpyOa M HAPYXKHYIO IJIaJKOTr0 KOHIIA
CHaMBaEeMBIX TPYO MEJIKOW Ha)KJauHOW IIKYPKOW HJIM MHBIM MpEeIHAa3HAYCHHBIM JUIS 3TOH LenH
MaTepHaJIoM;

- TIOKPBITH (DIIFOCOM HapyKHYIO TOBEPXHOCTh KOHIIA TPYObI Ha y4acTKe CONMPSDKEHHS] TOHKUM
CclI0eM;

- COWJICHUTDb COCAUHACMBIC DJICMCHTBI BpYYHYIO, JOITYCKACTCA NX B3aUMHOC BPAILICHHUC,

- B3STh NPUIION B BUJE MPYTKa, HArPeTh COEJUHSEMbIE YACTH IJIAMEHEM OT TOPENKH 10
pacruiaBieHusl MPUIOSI MPH KACaHWU MPUIIOEM PACTPYOHOU IIEeNu COEAMHEHUS U 3alOIHUTH
MOJIy4aeMbIM PACIVIaBOM PACTPYOHYIO IIEINb;

- OXJIQJIUTh €CTECTBEHHBIM IYTEM COEAMHEHME J0 TeMIlepaTypbl OKpYXKaroIlero Bo3ayxa 0e3
MPUIIOKEHUSI MOHTQXKHBIX Harpy3oK;

- YAQJIUTh OCTAaTKH (1))'[1-003 C MagHOI'0 COCANHCHNA.

5.19. Ilpu npoBeneHUM MNasIbHBIX pabOT cJexyeT HMCMHOIb30BaTh MPUIIOM U (IIOCH B
COOTBETCTBHUH C PEKOMEH/IAIIMSIMH 3aBOI0B-U3TOTOBUTENECH.

He momyckaercss mprMEHEHHE CBUHIIOBOCOAEPIKAIINX MPUIIOEB B CHCTEMAaX BOJIOCHAOXKECHHUS.
IIpu coenuHeHMM TBEpAOW NMAWKOW ABYX MEAHBIX DJIEMEHTOB - MEIU C MEIBIO C IOMOIIBIO
MIPUIIOEB, W3TOTOBJICHHBIX Ha OCHOBE Meau ¢ (ochopom mnm Menu ¢ hochopom u cepedpom,
¢roc He npuMensiercs. Ecnu cnamBaioTcst MeXy coOOM AJIeMEHTHI U3 Pa3HBIX CIJIABOB MEIH -
MeIbp ¢ OpOH30M WIM MeAb C JIaTyHBIO, BCErJa HEOOXOIUMO HCIOIb30BaTh ¢utoc. [lpu
WCIIOJIb30BAaHUM TIPUIIOEB C OOJBIIUM COJep)KaHUEM cepedpa Takke HEOO0XOIMMO BCera
UCIIONIb30BaHUE (ITFOC-CPEICTB.

5.20. IlmaBrneHue TmpPUIIOSN JOMYCKAETCS TMPOU3BOJUTH Ta30BBIMH W DJIEKTPHUYCCKUMHU
HarpeBaTeIbHBIMA ~ YCTPOWCTBAMH TPU  YCIOBUM OOECTICUCHMs] TEMIIEpaTypbl Harpena,
COOTBETCTBYIOIIEH COCTaBy MpuIos (TmpuioxeHue E, Tabmuma E.1 - ais MArkoi maiiku u E.2 -
s tBepnoit maitku). CoenmHeHue Oojiee 4YeM JIBYX DJIEMEHTOB CJEAYyeT MPOU3BOAMTH
OJHOBPEMEHHO.

5.21. CoenuHeHHEe MEIHBIX TPYO CO CTAJIBHBIMH TpyOaMu, 3alOpHO-PETYIUPYIOMEH |
BOJIOPA30OpPHON apMaTypod BBIMOJNHSETCS Ha pe3b0e ¢ HCIOJIb30BAHMEM CHEIHaIbHBIX
COCMHUTENBHBIX YacTel. Hanecenne pe3bObl Ha MEIHBIE TPYOBI HE JOMTYCKAeTCsl.

5.22. CoOopka TpyO C COCIMHHUTEIBHBIMA YaCTAMH, HMEIONIMMH HApYXHYIO pe3boy,
OCYIIECTBIISIETCS 1O COMNPSATAEMBIM TTOBEPXHOCTSM JIeTaliel 0e3 YIJIOTHEHUs pe3bOOBON TalKH.
Jns  mpucoenuHeHWss TpyO K YacTsAM, HMEIONIMM BHYTPEHHIOI pe3b0y, HE0OXOoauMo
UCIIO0JIb30BaTh HUIIIEINb C YIUIOTHEHUEM pe3b00Boi yacTu ieHTol DY M.

5.23. Tlaitka MegHBIX TpYO U (GUTHHTOB BCTHIK HE JTOTTYCKAETCSI.
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5.24. VcnpiTaHWe CHUCTEMBI MPOU3BOIUTCS Cpa3y IIOCIE OKOHYAHMS MOHTaXa C IIEJIBIO
yIaJeHUsl OCTAaTKOB (DIIIOCOB Ha BHYTPEHHEH NOBEPXHOCTH CcoequHEHuH. B cimywae eciu
UCTIBITAHWE OTJIOKEHO 110 BPEMEHH, Cpa3y Iocie COOPKHM CHCTEMBI MPOM3BOIUTCS
TEXHOJIOTHYECKasi MpoMbIBKa. [IpoTHBONIOKa3aHnii K UCIOIb30BAaHUIO IPOMBIBOUHBIX PACTBOPOB
¢ coziepkanueM cBoOo1HOTO XJtopa 10 200 Mr/in He UMeeTcH.

6. UICIIBITAHUE TPYBOIIPOBO/JOB

6.1. PexuMbl W TOCIENOBATEILHOCTh THAPOCTATUYCCKUX  (THAPABIUYECKUX)  HIIH
MaHOMETPUYECKUX  (TTHEBMAaTHYECKUX)  WCIBITAHUH  TPyOONpPOBOJOB  TPUBEACHHI B
COOTBETCTBYIOIIMX HOPMATHUBHBIX JIOKyMEHTAX.

6.2. [lpu MonOXKUTENBbHON TeMIEpaType OKpPYXKAlOIIero BO3JlyXa BHYTPEHHUE CAHUTApPHO-
TEXHUYECKHE CHUCTEMbl, CMOHTHPOBAHHBIE C TPUMEHEHHUEM MEIHBIX TpyO, JOJIKHBI
UCTIBITBIBATHCS TUAPABITUICCKIM ITYTEM.

6.3. [IpremMka BHYTPEHHUX CaHUTAPHO-TEXHUYECKHX CHCTEM B DKCIUTyaTallUIO MPOU3BOJIUTCS
B COOTBETCTBMM C [JEWUCTBYIOIIMMH mpaBuiamMu. [Ipm 5TOM [OIDKEH OCYIIECTBISTHCS
MpeBapUTENbHBIN BH3yalbHBI KOHTPOJIh Ha COOTBETCTBHE TPEOOBAHUSM JTaHHOTO JIOKYMEHTA,
MPOEKTAa U JIECWCTBYIOLIEH HOPMATUBHO-TEXHUYECKOW JOKYMEHTALMU BCEX CMOHTHUPOBAHHBIX
TPYOOIIPOBOJIOB U UX OTAEIHHBIX JIEMEHTOB.

6.4. TunpaBnuueckoe HCIBITAHUE TPYOONIPOBOAOB, 33JETBIBAEMBIX B CTPOHUTEIBHBIX
KOHCTPYKLHUAX, HEOOXO0AUMO MTPOBOIUTH 10 3aMOHOJIMYUBAHUS TPYO.

6.5. Cucrembl BOJOCHAOKEHHS TT0 OKOHYAHUHM MX MOHTa)Ka JTOJDKHBI OBITH MPOMBITBHI BOJIOM
0 BbBIXOJa €€ 663 MEXAHUYCCKUX BSBGCGﬁ B TCUCHUC BpeMeHI/I, yKaSaHHOFO B TeXHquCKOﬁ
I[OKyMeHTaLII/II/I. HpOMI:IBKa CUCTEM XOSHI’ICTBGHHO-HI/ITBGBOI‘O BO,Z[OCHa6)KeHI/I}I CUHUTACTCA
3aKOHYEHHOM MOCJIe BBIX0/1A BOJIBI, YAOBIECTBOPSIONICH TPeOOBAHUSIM CAHUTAPHBIX HOPM.

6.6. Ilociie BBHINOJIHEHUST MOHTa)Ka CUCTEMbI OTOIUICHHS CIEIYyeT MPOBECTH €€ BU3YalbHBIN
OCMOTp U TIOCJIEAYIOUIEE HCIBITAHWE HA TE€PMETUYHOCTh IPHU JaBJICHUHU, MPEBBIIIAIOIIEM
pabouee B 1,5 paza, Ho He MeHee 0,6 MIla, mpu MoCTOSIHHO TemIepaType BOJIBL.

6.7. Ilpu mNOArOTOBUTENBHBIX paboTax Nepea THAPABINYECKUM HCIBITAHUEM CHCTEMBI
HEe00X0aUMO:

- OTKJIIOYUTH IPEJOXPAHUTEIIbHBIC KIAallaHbl, PETYJIMPOBOYHBIC KJIANIAHBI, JATYUKUA U Ap.,
€CIIU JIOIYCTUMOE JJaBJICHUE YKAa3aHHOW apMaTypbl MEHbIIIE BETMYUHBI IPOOHOTO AaBICHMUS;

- OTKJIIFOYCHHBIC 3JICMCHTBI 3aMCHUTD 3arlylliIkaMW WK 3allOPHBIMU KJIallaHaMH, JOITYCTUMOC
AaBJICHUC OJII KOTOPBIX 00JIbIlIe BETUYNHEI Hp06HOI‘O JaBJICHHA,

- MOJIKJIIOYUTh K CUCTEME MAaHOMETP ¢ TOUHOCThIO u3mepenus 0,01 MIla.

6.8. Cucremy cienayeT 3amoJHHUTH BOJOH MEIUIGHHO IPH OTKPBITHIX BO3IYXOCHYCKHBIX
YCTpOHCTBaxX BO M30ekaHWe 00pa3oBaHMs BO3MYIIHBIX MPOOOK.

6.9. 'mapaBiryeckue UCIBITAHUS HEOOXOIMMO MPOBOIUTH IPU MOCTOSHHOM TeMIlepaTrype B
JIBa JTara:
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1-# otan - B Teuenue 30 MUH ABaXKIbl TIOJTHUMATh JABJICHUE JI0 PACUETHON BEIMYMUHBI Yepes3

kaxple 10 mun. B nocnenyromue 30 MuH najieHUE AaBJICHUS B CUCTEME HE JOJKHO MPEBBIIIATh
0,06 MlIlIa;

2-ii dTam - B TMOCJEAyIONMe 2 4 MaJeHUe NaBieHHs (OT AaBIICHUS, JOCTUTHYTOro Ha 1-m
aTane) He JIOJDKHO OBITh Ooibiie, yeM Ha 0,02 MITa.

6.10. HcnbiTanHyro TpyOONPOBOJHYIO CHUCTEMY CIEAyeT IepeaaBaTh B OSKCIUTyaTalldi0 B
cooTBeTCTBUH cO CHumI 3.01.04.

7. IKCINIYATAIUA U PEMOHT

7.1. Cnecapu, mpouW3BOASAIINE AIKCILTyaTallMiI0O MU PEMOHT, JOJDKHBI OBITh O3HAKOMJICHBI C
0COOEHHOCTSIMU 00pa0OTKU 1 TEXHOJIOTHEH COOPKH MEAHBIX TPYO.

7.2. B cnyyae TOBpPEXIEHUS y4acTKa TPyOONpoBOAa HEOOXOIWMO BHIpe3aTh U 3aMCHHTH
ne(eKTHBIN yJyacToOK. 3aMeHa MPOU3BOJAMUTCS C MIOMOIIBIO OTPE3Ka METHON TPyObl HEOOXOAUMOI
JUTMHBI, COEIUHSIEMOTO C TPyOONpOBOAOM ¢ TOMOIIbI0 mMaiku. [Ipu 3ameHe TpyO BO BpeMms
pPEMOHTa He JOIMYCKAeTCs YCTaHABIMBATh TPyObl MeHbLIero auamerpa. [Ipu ucmonb30BaHUU
3aKUMHBIX (1)I/ITI/IHFOB B OTCYTCTBUC CIICIIUAJIBHOT'O 060CHOBaHI/I$I npu HepBOI\/'I 7K€ BO3MOXHOCTHU
HE00X0IMMO 3aMEHUTh COCTMHEHHUS Ha MTPETyCMOTPEHHBIE TPOSKTOM.

7.3. Teun B pa3beMHBIX COCIUHEHMSX YCTPAHSIOTCS IMOJBEPTHIBAHMEM TaeK WM 3aMEHOU
YIUIOTHUTEIIS.

7.4. He nomyckaeTcs MEXaHHMYECKOE TOBPEXKICHHE TPyO0 MpHU TPOBEICHHH APYIHX
PEeMOHTHBIX paboT. B Mectax BO3MOXKHOTO TOBpPEXICHHS TpyO HEOOXOIUMO CTaBUThH
OTpaX/ICHUSI.

7.5. Jlig OYNCTKH Hapy>KHOM IOBEPXHOCTH CJENYET NPUMEHSTh MaTepHall, MUCKIIIOYAIOLIUI
MEXaHUYECKUE MOBPEKACHUS CTEHOK TPYO.

7.6. Ilpu 3amopaxuBaHUM BOJIbI B CHCTEMaX BOJOCHAOKEHUsI U OTOTUICHUSI U3 MEIAHBIX TPYO
ClIeZlyeT UMEeTh B BUJY, UTO TPYObI U COCMHEHUS BBIZICP)KUBAIOT HE OoJiee:

3-X IUKIIOB - IS TPYO «M»;
2-X TIUKJIOB - 17151 TpYyO «I1T»;
1-ro nukna - st Tpyo «T».

He cnenyer nomyckarh 3amMoOpakMBaHMsI BHYTPEHHHUX CAHUTAapHO-TEXHHYECKUX CUCTEM. B
cllyyae 3aMep3aHus Halu4yhe MpoOoK B TpyOax MOKHO pacro3HaTh IO MECTHOMY PaCIIUPEHUIO
TpyObl. IIporpeBats TpyOy cieayeT TembIM BO3AYXOM MWK ropsiueil Bomoil. Kareropuuecku
3alpellaeTcss UCHOoIb30BaTh OTKPHITOE IJIaMsl U OOCTYKHBAaTh TPYyOy MOJOTKOM; JIOMYCKaeTcs
UCIIOJIb30BaHNE WHAYKIMOHHBIX JJIEKTpoHarpeBaTeneil. IIpy mpumeHeHun ra3oBoro Harpesa
HEJOMYCTUMO HEMOCPEACTBEHHOE BO3JEHCTBHE OTKPBHITOTO IJaMeHH Ha TpyObl. IIpu mepsoit
BO3MOXXHOCTH CIIEAYeT 3aMEHUTh MOBPEXKIEHHBIN y4acTOK TpyOOIpoBoIa.

7.7. Ilpu ocnabneHnn 3aJeKU MEXTy TPyOOH M THIIB30M, TPOXOASIIEH Yepe3 CTPOUTEIbHbIE
KOHCTPYKIINHU, HEOOXOAMMO €€ YIUIOTHUTD T€PMETHKOM.
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7.8. B cnydae mepephiBa B OKCIUTyaTallid CHCTEM BOJIONPOBOJA CIEAyeT H30erarh
JUTUTEIIEHOTO 3aCTOs BOJIBI B MeHBIX TpyOax. [lepen Bo3oOHOBIEHHEM pabOTHI BOJIONIPOBOA U3
MEIHBIX TPYyO €ro cieayer MPOMBITh NHTHEBOW BOAOW 1O IOCTHUXKEHHS CBOWCTB BOJBI,
pernaMeHTUPYEMBIX CAHUTaPHBIMU HOPMAaMH.

8 TPEBOBAHUS TEXHUKHU BE3OITACHOCTH

8.1. Ilpu nmpoun3BoACTBE pabOT MO MOHTAXY BHYTPEHHHX CAHTEXHHYECKHX CHUCTEM 3IaHUHN W3
MEIHBIX TPYO HEOOXOAUMO COOJI0IaTh TPEOOBaHMS TEXHUKH 0€30MMacCHOCTH COTJacHO CHumM 12-
04.

8.2. Mennbie TpyOBI B TIpoIecce IKCIUTyaTalldd U MOHTaXKa HE BBIICIISIIOT B OKPYKAIOUIYIO
Cpeay TOKCHYHBIX BEIIECTB U HE OKAa3BIBAIOT BPETHOTO BO3/ICHCTBUS HA OPraHU3M YeIOBEKa pH
HEIMOCPEICTBEHHOM KOHTaKTe. PaboTa ¢ HUMH HE TpeOyeT 0COOBIX MEp IPEIOCTOPOKHOCTH.

8.3. MoHTax TpyO JOJIKEH MPOBOIUTHCS MOCE OKOHUYAHUS COOPKH METAUNIOKOHCTPYKITUH.

8.4. Ilpu BbIMOIHEHUU pabOT MO MOHTAXXy U PEMOHTY CHCTEM BOJIOCHAOKEHHUS M OTOIICHHS
paspemaeTcsi TOJB30BaThCs TONBKO HCIPAaBHBIM HMHCTPYMEHTOM W HPUCIIOCOOJICHUSMH C
00s3aTeNbHBIM  COONIOJICHNEM YCIOBHM MX OKCIUTyaTalud. | aeyHple KIIOYM  JOJDKHEI
COOTBETCTBOBAThH pa3MepaM raek. ['yOku kmrodeld TODKHBI OBITH MapajuIeIbHBIMH M HE MMETh
TpemmuH u 3a060uH. ClietyeT Moab30BaThCs JUHAMOMETPHYECKUMH KITFOYaMHU.

['a3oBbICc KIIFOUM HE JODKHBI MMETh 3a3yOpwH u cOWTONM Haceyku. HarpeBarenbHbie
YCTPOMCTBA M WX AJIEMEHTHI JUIsl MPOU3BOJICTBA MAasUIbHBIX PaOOT JOJKHBI COOTBETCTBOBATH
TpeOOBaHUSAM MPOU3BOACTBA MMAUKH.

8.5. Pabouee mMecTO MOMKHO OBITH JOCTATOYHO M PAaBHOMEPHO OCBEIICHO, 0€3 CIICTISIIETro
BO3JICUCTBHS Ha paboTaromniux ciiecapei. HampsokeHne mepeHOCHBIX CBETHIIBHUKOB HE JOHKHO
npebiiath 42 B. PydyHOl MepeHOCHON CBETUIIBHUK JTOJHKEH UMETh METAJUIMYECKYIO CETKY IS
3aLUTHI JIAMIIbI, YCTPOMCTBO I €r0 MOABECKU Y NUIAHTOBBIM IPOBOJ C BUJIIKOM.

8.6. 'mapaBnuyeckue UCIBITAHUSI BHYTPEHHUX TPYyOOIPOBOIHBIX CUCTEM CJIEIyeT MPOBOIUTH
B MNPHUCYTCTBUM MacTepa WM HpousBoautens pabor. Ciecapu, NpPOBOJSIINE HCHBITAHHS,
JIOJKHBI HAXO/IUTHCS B 0€30MaCHBIX MECTax Ha CiTydail BRIOMBAHUS 3arJIylIeK U aBapHid.

9. 3AIUTA OT KOPPO3UUA

9.1. He nomyckaercss MPOKIAAbIBATH MeEAHBIE TPYyObl B TMOMEMICHUSX — 3apsaKu
AKKyMYJIATOPHBIX OaTapeil WJii WHBIX, I7leé BO3MOXXHO HaBEJIEHUE TOKOB, a TAK)KE B IOMEIICHHSIX
CO cpeflamH, CoAep KallMMU aMMOHUN, HUTPUTHI WIH CYIbGUIbI, HATPUMEP KUBOTHOBOIYECKHE
dbepmbl, OoiiHH. [Ipu CKpBHITOM MOHTa)K€ TOJ IITYKATYPKOH M3 M3BECTKOBOTO pacTBOpa WIIH
TUICa aHTUKOPPO3MOHHAs 3alUuTa He Tpedyercs, KpoMe NMPUMEHEHHUs CMeCcei, coaepKalux
00aBKH aMMOHHUSI.

9.2. Ilpu sKkcmtyatallud MEIHBIX TPYO B arpeCcCHUBHBIX Cpelax, B TOM YHCIE MPOJIOKEHHBIX
MOJI 3eMJIeHl, clenyeT JOTOIHUTEIbHO MPUMEHSTh:

- aHTUKOPPO3UMOHHYIO 3alIUTy, BBINOJIHEHHYIO B 3aBOJCKUX YCIOBHUSX, - IOJUMEPHOE
MOKPBITHUE;
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- AHTUKOPPO3HOHHYIO 3aIIUTY CTBIKOB, BBIIIOJHCHHYIO Ha MCCTC MOCPEACTBOM KJIICCBOI'O HUIIN
TCPMOYCAAOUYHOTO IMOJIMMECPHOTI'O ITOKPBITHUA.

9.3. Pexomenayercst n30eraTh MOCTOSIHHOTO BO3JCHCTBHS BIark HA BHEIIHIOIO MOBEPXHOCTh
TpyOomnpoBoa. B moMenieHusx MoBBIIEHHON BIaKHOCTH (OacceiiH, cayHa, 0aHs) HEOOXOAUMO
OpPUHUMATh MEpbl 10 M30MUM Takux TpyO. B 10OBIX mNOMEIIEHUsSX HeXelaTeabHO
o0pa3oBaHUe KOHAECHCATa HA MOBEPXHOCTH TPYOOIIPOBOIA.

Ta6numa 11

IoKasaTers En. MuHuMaIbHO MaxkcuManbHO
M3MEpEeHHS JOTTYCTHMO JOTTYCTHMO

Bonopoaubiii moka3zarens pH 6,0 (pexomenn. 7,5) | 9,0 (pexomewn. 8,5)
Xopuabt MI/J1 - 350
OO1as )KecTKOCTh MT - 9KB/JI 1,42 3,1
Cootromenne HCO3/ SO, MI/J1 1,0 -
Cynbdatsl MT/1T - 300
HuTtpartsr Mr/J1 - 45
CBOOOIHBIN YIIEKUCIBIN ra3 MT/1T - 35
Kucnopon MT/IT - He xontponupyercs
Harareipu Mr/J1 - 2
Keneszo (B pactBope) MT/1T - 0,3
Maprasuer (B pacTBope) Mr/J1 - 0,1
Cynbpdunsl - - HexenarensHo
Xi10p CBOOOTHBIIA Mr/J1 - Hert orpannuenus

9.4. TlutbeBas BoJa JOJDKHA COOTBETCTBOBAaTh TpeOoBaHMAM CaHMwH 2.1.4.1074 mpu

BenuunHax PH ot 6,0 mo 9,5. Kpome sToro, B Bojge HE JOMKHO OBITH M3JUIIKA CBOOOIHOMN
YTIICKUCITOTHI.

9.5. IIpu BOIOMIOATOTOBKE /I CUCTEM MHUTHEBOTO BOJIOCHAOKEHHS U3 MEIIHBIX TPYO ClieayeT
KOHTPOJIMPOBATh U 00ECIICUNBATH CICAYIOIINE 3HAUCHHS TapaMeTPOB BOBI (Tabmuia 11).

9.6. B cuctemax BojocHaOXeHHS ceyeT u30eraTh pacnoiaokKeHus TpyOOIpOBOJOB U3 CTAIN
(32 HWCKIIOUEHHEM HEp)KaBeIollel), allOMHMHHUSA, LMHKA IOCIE MEAHBIX ([0 HampaBJICHUIO
JIBIDKEHUS TIOTOKA BOJIBI) BO M30€KaHUE MPEKIACBPEMEHHON KOPpO3UH MepBhIX. B ciyuae ecnu
YCTAHOBKA M3/EIHHA M3 TaKMX METaIOB HEOOXOIUMa IOCNe y4acTKa ¢ MEIHBIMU TpyOamHu, TO
HEOOXOIMMO TIPETyCMOTPETh HAJIWYME B TAKUX M3JENUSAX MACCUBHBIX aHOJOB, HANpPHMEp H3
MarHus.

NormaCS® (NRMS10-01294) WWW.normacs.ru 24.09.2009 13:06


normacs://normacs.ru/8DH?dob=40026.000000&dol=40080.545775�

CIM 40-108-2004 MpoeKTMpOoBaHME U MOHTaX BHYTPEHHMX CUCTEM BOAOCHABKEHUA U OTONNEHUA 34aHWUIA U3 MeAHbIX TPY6 21
9.7. B cucremax OTOIJICHUS CIIEYyEeT COOII0IATh CISAYIONMNE MTpaBUIa;

- wu3beraTh M3NMMIIHETO (HEOOOCHOBAaHHOTO) TIOMOJIHCHHUSI 3aMKHYTBHIX  KOHTYPOB
TETUIOHOCHUTEJIEM, COICPIKAIINM KHCIOPOLI;

- Heo0X0oauMO 00ecneunuTh COoJep’KaHue KHUCIOpoAa B TEIUIOHOCUTeNe Hibke BenuduHbl 0,1
mr/n. Ilpm cucremMaTHdyeckod TMOANUTKE TEIJIOHOCUTENS KHUCIOPOAOM PEKOMEHIYyeTcs
MPUMEHSTh THAPA3UH WK CYyIb(UT HATPUS;

- mapbl MeIb-CTajlb, MEJb-)KEJI€30, MEIb-IIMHK B CUCTEMax OTOIUIEHUS MOTYT BBI3BATH
npo0sieMbl TOJBKO NPU TMOAMHUTKE TEIUIOHOCUTENs KuciopojgoM. Clienyer mpenycMaTpuBaTh
MEpbl MO Pa3beIUHEHUIO TaKUX Map IMyTeM NPUMEHEHHUs IEePEeXOJHHUKOB M3 OpOH3bI MU
HepkaBeromeil cranmu. B cuctemax OoTOIuIeHUS M3 MEAHBIX TPYO LieiIecoo0pa3HO NMPHUMEHEHHE
OTONHTENBHBIX TPUOOPOB U3 MEIH, B TOM YHCIIE OMMETAITMYECKUX ATIOMUHUEBO-MEIHBIX.

9.8. He nomyckaercss HMCHOJIb30BaHUE TPYOONMPOBOAHBIX CHCTEM W3 MEAM B KauyecTBE
OCHOBHOT'O 323€MJISIOIIETO 3JEKTPOJIa.

9.9. TexHonoOrMYeCcKas MPOMBIBKAa CUCTEMBI C IEIBI0 YAAJIEHUS OCTATKOB (hIFOCA, BO3ZMOXKHO
MIOTIABIIETO B CUCTEMY, SBJISIETCS 00s13aTeNIbHOM oneparueil. [Ipu ncnons30BaHUN COBPEMEHHBIX
BOJIOPACTBOPUMBIX (DIIFOCOB TaKylO0 IMPOMBIBKY CIIEIyeT MPOBECTU HE Mo3aHee 2 - 3 Mec. mocie
OKOHYaHHUsI MOHTaXa. Y JaJleHue 3ayceHia (rpara), oOpa3yromerocs npu pe3ke Tpyo, sBIseTcs
00s13aTeNbHBIM TpeOOBaHUEM JIJIsi 00ECTICUCHUST CPOKA CITYKOBI METHBIX CUCTEM.

9.10. OntumManbHBIMH IS LEJeH JUIMTENBHOTO CpPOKA CIYXKOBI SIBJISFOTCS BEITUYHUHBI
ckopocTH motoka ot 0,25 mo 0,5 M/c ans cucTeM OTOIUICHHS U OKOJIO - B mpeaenax 1,5 - 2 m/c
JUISL CUCTEM BOJOCHAOKEHMUS.

[MPUJIOXEHUE A
(cnpasounoe)

KO3PPUIUEHTBI MECTHOI'O I'NIPABJIMYECKOI'O COITPOTUBJIEHUA
THYTBIX MEJHBIX TPYE U COEIUHUTEJIBHBIX YACTEH

N 3HaueHue
No . m. Jeramm CxeMaTrnueckoe N300pakeHue eTajeit
ko3¢ duUIHeHTa
1 |OtBOx c pammycoMm 3aKpyrieHUsk 0,5
5d: 90°
45°
2  |TpoitHMKH: HA IPOXO. 0,5
3 |ma orBerBienue 90° S M SR TP 15
|
!
4 Ha cimsiaue 90° === S 1,5
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. 3HaueHHE
Ne . m. Heramu CxemaTHuecKoe U300pakeHue aeTanei
ko3¢ GuUIMeHTa
5 Ha pa3/elieHuEe MOTOKa 3,0
—f—
6 |KpecroBuna: Ha mpoxof | A 2,0
7 Ha OTBETBJICHUE [ 3,0
_—
8 OTCTyH f 0'5
9 Cko0a g O“\ 1,0
10 |BHe3amHOE pacIIUpeHHUE Ej E 1,0
0,5
11 |Kamau 0,7

NormaCS® (NRMS10-01294)

www.normacs.ru

24.09.2009 13:06




CIM 40-108-2004 MpoeKTMpOoBaHME U MOHTaX BHYTPEHHMX CUCTEM BOAOCHABKEHUA U OTONNEHUA 34aHWUIA U3 MeAHbIX TPY6

ITPJIOXEHUME b

TABJUIBI AJIS TIPUBJINMKXEHHOI'O I'NIPABJIMYECKOI'O PACYETA ME/IHbBIX
TPYBOIIPOBOJAOB

Ta6nuna b.1 - CucTreMa BHYTPEHHEro ropsiiero BoA0CHa0KeHUs

23

q’

a/c

HapyxHbIil tTuaMeTp Ha TONIINHY CTEHKH TPYObI, MM

12x1

15x1

18x1

22x1

28x1

35x1,2

42x1,5

54x1,5

64x2

76x2,5

Mm/c

100
Oi

m/c

100
Oi

Vl
Mm/c

100
Oi

V!
m/c

100
Oi

Vl
M/c

100
Oi

V!
m/c

100
Oi

Vl
Mm/c

100
Oi

V, 1100
m/c| Oi

Mm/c

100
Oi

m/c

100
Oi

7

9

10

11

12

13

14

15

16| 17

18

19

20

21

0,02

0,2

17,9

0,04

0,5

64,7

0,3

17,1

0,06

0,7

139

0,1

36,2

0,3

12,7

0,1

1,2

367

0,7

94,7

0,5

32,8

0,3

10,6

0,12

15

521

0,9

134

0,6

46,2

0,3

14,9

0,14

1,7

702

1,0

180

0,7

61,8

0,4

19,8

0,26

53

0,16

2,0

908

1,2

232

0,8

79,6

0,5

25,5

0,3

6,8

0,18

2,2

114

1,3

291

0,9

99,5

0,5

31,8

0,31

8,4

0,2

2,7

0,2

2,5

134

1,5

356

1,0

122

0,6

38,8

0,38

10,2

0,2

3,3

0,22

2,8

168

1,6

427

1,0

146

0,7

46,4

0,41

12,2

0,2

3,9

0,24

3,0

199

1,8

505

1,2

172

0,7

54,7

0,45

14,4

0,2

4,6

0,26

1,9

590

1,3

201

0,8

63,7

0,49

16,7

0,3

5,3

0,28

2,1

681

1,4

232

0,8

73,3

0,53

19,2

0,3

6,1
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24

Hapy:xHbIii THaMeTp Ha TOJNIIMHY CTEHKH TPYObI, MM
g, 12x1 15x1 18x1 22x1 28x1 35x1,2 | 42x1,5 | 54x1,5 | 64x2 | 76x2,5
a/c
V,1100(V, 100V, |100|V,|100| V, [100]|V, |100]|V, (100]|V, |100]|V, |100]V, |100
M/c| Oi [m/c| Oi |m/c| Oi |m/c| Oi |m/c| Oi |m/c| Oi [m/c| Oi [m/c| Oi |m/c| Oi [m/c| Oi
112|345 |67 |89 |10(11]12|13 (14|15 (1617 (18] 19 (20] 21
0,3 2,21778(1,5]|26411,0(83,6(0,57(21,9/0,3( 7,0 10,2( 2,8
6 6 5
0,32 2,41882(1,61299(1,0(94,6( 0,6 {24,7/0,3(7,910,2( 3,2
1 2 8 7
0,34 2,51992(1,7]|336(1,0]/106 (0,64(27,7|10,4( 8,8 |10,2| 3,6
6 8 8
0,36 2,71110(1,8|375(1,1|1180,68(30,9/0,4( 9,8 |10,3| 4,0
1| 8 5 3
0,38 2,8112311,9|41711,2(13110,72(34,210,4110,9|0,3| 4,4
6| 1 1 6 2
0,4 3,01136(2,01460(1,2]145(0,75|37,7/0,4(11,9|0,3( 4,8
210 7 8 4
0,46 2,31603(1,4]189(10,8/49,2/10,5(15,5/0,3( 6,3
6 7 5 9
0,52 251765(1,6]240(0,98|62,1(0,6(/19,6/0,4( 7,9 |10,2{2,05
9 6 2 4 5
0,58 2,91945(1,81296 (1,09|76,5/0,7{24,110,4( 9,7 |10,2| 2,5
5 9 8
0,62 3,01107(1,9]337(1,17|87,0/0,7{27,3/10,5(11,0/0,3| 2,8
91 6 |7 4 2
0,7 2,21426 (1,32]110(0,8(34,4/0,5(13,8/0,3( 3,6 /0,2 1,6
3 4 9 4 5
0,78 2,41525(1,47|135(0,9(42,3|0,6(17,0/10,3| 4,4 10,2( 1,9
8 3 5 8 8
0,86 2,71635(1,62|1631,0(51,0(0,7(20,4/0,4( 5,2 10,3| 2,3
4 3 2 2
0,94 291754 (1,7711931,1{60,4|0,7(24,210,4( 6,2 |0,3| 2,7
9 8 9 6 3
0,96 3,01786]1,8|201(1,1162,9(0,8|252(0,4|6,45|0,3| 2,8 |0,2{ 1,2
6 5 7 4 4
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Hapy:xHbIii THaMeTp Ha TOJNIIMHY CTEHKH TPYObI, MM
g, 12x1 15x1 18x1 22x1 28x1 35x1,2 | 42x1,5 | 54x1,5 | 64x2 | 76x2,5
a/c
V,1100(V, 100V, |100|V,|100| V, [100]|V, |100]|V, (100]|V, |100]|V, |100]V, |100
M/c| Oi [m/c| Oi |m/c| Oi |m/c| Oi |m/c| Oi |m/c| Oi [m/c| Oi [m/c| Oi |m/c| Oi [m/c| Oi
112|345 |67 |89 |10(11]12|13 (14|15 (1617 (18] 19 (20] 21
1,08 2,0412,5311,2178,8(0,9131,5(0,5] 8,1 [0,3] 3,6 [0,2] 1,5
9 3 8 7
1,2 2,261310(1,4196,4(1,0138,5(0,51 9,8 [0,4] 4,3 |0,3| 1,8
4 9 2
1,32 2,49137311,5/1116(1,1146,2(0,6]111,8{0,4| 5,2 |0,3| 2,2
8 5 7 3
1,44 2,71144111,7|1137(1,2154,5(0,7]13,9(0,5| 6,1 0,3 2,6
3 6
1,56 2,941515(1,8/160(1,3|63,6/0,7]16,2(0,5| 7,1 0,3 3,0
7 6 5 6
1,6 3,02(54111,9(116811,3|66,7|0,7|17,0{0,5] 7,4 {0,4] 3,2
2 4 8 7
1,7 2,41202(1,1180,110,8{20,110,6( 8,9 |10,1] 3,8
7 6 2 1
2,08 2,41279(1,7]110(1,0|/28,0{0,7{12,3|0,5{ 5,2
9 4 2 4 2
2,24 2,61322(1,8|12711,1(32,210,7(14,110,5] 6,0
8 8 9 6
2,4 2,81368(2,0]14611,1(36,8/0,8(16,110,6| 6,8
8 1 8 5
2,56 3,01417(2,11165(1,2|41,6/0,9|18,2|0,6{ 7,7
7 4 5 1 5
2,72 2,21185(1,3146,7/0,9]/20,4(0,6| 8,6
8 3 6 9
2,88 2,41207(1,4152,2|11,0122,7(0,7| 9,6
1 1 2 3
3,04 2,51230,(1,4157,911,0|25,210,7(10,6
511109 8 7
3,2 26|254(15]63,9(11,1|27,8(0,8(11,7
8 7 3
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Hapy:xHbIii THaMeTp Ha TOJNIIMHY CTEHKH TPYObI, MM
g, 12x1 15x1 18x1 22x1 28x1 35x1,2 | 42x1,5 | 54x1,5 | 64x2 | 76x2,5
a/c

V,1100(V, 100V, |100|V,|100| V, [100]|V, |100]|V, (100]|V, |100]|V, |100]V, |100

M/c| Oi [m/c| Oi |m/c| Oi |m/c| Oi |m/c| Oi |m/c| Oi [m/c| Oi [m/c| Oi |m/c| Oi [m/c| Oi

112|345 |67 |89 |10(11]12|13 (14|15 (1617 (18] 19 (20] 21

3,36 2,81279(1,6]70,211,1130,510,8(12,9
1 5 9 5

3,52 291306(1,7]76,711,2|133,410,8(14,1
5 2 5 9

3,68 3,01333(1,8183,6/1,3|36,4/0,9(15,3
8 3

3,88 1,9(92,611,3(40,2|0,9(16,9
7 8

4,08 1,9(102 |144(44,311,0(18,6
9 3

4,28 2,11112(1,5|48,6(1,0(20,4
8

4,48 2,2112211,5(53,111,1{22,3
9 3

4,68 2,31133(1,6|57,7|1,1(24,2
6 8

4,88 2,4114411,7162,511,2126,3
3 3

5,08 2,51156(1,8|67,6(1,2(28,4
8

5,28 2,61168(1,8/72,8/1,3(30,5
7 3

5,48 2,71180(1,9|78,111,3(32,8
4 8

5,68 2,81193(2,0183,8|1,4(35,1
1 3

5,88 2,91207(2,0189,6/1,4(37,6
8 8

6,08 3,01221(2,1195,6(1,5/40,0
5 3
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Hapy:xHbIii THaMeTp Ha TOJNIIMHY CTEHKH TPYObI, MM
g, 12x1 15x1 18x1 22x1 28x1 35x1,2 | 42x1,5 | 54x1,5 | 64x2 | 76x2,5
a/c
V,1100(V, 100V, |100|V,|100| V, [100]|V, |100]|V, (100]|V, |100]|V, |100]V, |100
M/c| Oi [m/c| Oi |m/c| Oi |m/c| Oi |m/c| Oi |m/c| Oi [m/c| Oi [m/c| Oi |m/c| Oi [m/c| Oi
112|345 |67 |89 |10(11]12|13 (14|15 (1617 (18] 19 (20] 21
6,32 2,21103(1,5143,1
4 9
6,6 2,31111(1,6]46,3
2 5
6,8 2,41119(1,7149,7
1
7,04 251127(1,7]153,1
7
7,28 2,61135(1,8156,6
3
7,52 2,71144(1,8160,3
9
7,76 2,71153(1,9]64,1
5 6
8,00 2,81163(2,0168,0
3 2
8,48 29117212,1176,0
2 4
8,70 3,01192(2,2180,3
8
9,28 2,3190,5
9,56 2,4195,9
9,84 2,51101
10,1 2,6]107
2
10,4 2,61113
0 2
10,6 2,71119
8
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Hapy>xHbIii TnameTp Ha TOMIIUHY CTEHKH TPYOBbI, MM

g, 12x1 15x1 18x1 22x1 28x1 35x1,2 | 42x1,5 | 54x1,5 | 64x2 | 76x2,5
a/c
V,1100(V, 100V, |100|V,|100| V, [100]|V, |100]|V, (100]|V, |100]|V, |100]V, |100
M/c| Oi [m/c| Oi |m/c| Oi |m/c| Oi |m/c| Oi |m/c| Oi [m/c| Oi [m/c| Oi |m/c| Oi [m/c| Oi
112|345 |67 |89 |10(11]12|13 (14|15 (1617 (18] 19 (20] 21
10,9 2,81125
6
11,2 2,81131
4 3
11,5 2,9]1138
2
11,8 2,9]1144
0 7
12,0 3,0|151
8 4

Taonuuma b.2 - Cucrema oronjieHus

Hapy>xHbIii TnameTp Ha TOMIIUHY CTEHKH TPYObI, MM

q,a/c | 12x1 15x1 18x1 22x1 28x1 | 35x1,2 | 42x1,5 | 54x1,5 | 64x2 | 76x2,5

v |DP| V |DP| V |DP| V (DP| V (DP| V |DP| V |DP|V |DP| V (DP| V [DP

1 |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

576 (2,64/894]1,2(227(0,8|775]|0,5(247]|0,3 | 65

648 1,36|285] 0,9 [971(0,57{309]0,34| 81
720 1,5(349(1,0 {119]0,64|377]0,38| 99
792 1,65|420]1,09]143( 0,7 |452]0,41|118|0,26| 38
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Hapy>xHbIil TnameTp Ha TOMIIUHY CTEHKH TPYOBbI, MM
q, n/c | 12x1 15x1 18x1 22x1 28x1 | 35x1,2 | 42x1,5 | 54x1,5 | 64x2 | 76x2,5
vV |DP( V |DP| V |DP( V |DP| V |DP| V [(DP| V (DP| V |DP| V |DP| V |DP
1 |1 234|567 8]9(|10]11(12|13(14|15]16(17|18]19|20]21
864 1,8 [497(1,19(169]0,76|5330,45(139(0,29| 44
936 1,96(580]1,29(19710,83|6210,49|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|1560,79|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 2,11374]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 1,71175(1,08|543(0,75|217]0,44( 55 |0,32| 24
3456 1,8 [198(1,15|615| 0,8 [245(0,47( 63 |0,34| 28
3600 1,92(222]1,22|691|0,85|276( 0,5 | 70 |0,36( 31 |0,26( 13
3888 2,04|248(1,29|772| 0,9 |307|0,53| 78 |0,38| 34 |0,27| 15
4176 1,39(885]0,97|352(0,57] 90 10,41 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
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30

Hapy>xHbIil TnameTp Ha TOMIIUHY CTEHKH TPYOBbI, MM

q, n/c | 12x1 15x1 18x1 22x1 28x1 | 35x1,2 | 42x1,5 | 54x1,5 | 64x2 | 76x2,5
vV |DP( V |DP| V |DP( V |DP| V |DP| V [(DP| V (DP| V |DP| V |DP| V |DP

1 2 13[4 )56 ]7(8]9]10(111]12(13]14(15|16|17(18|19(20]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
7056 1,64|967(0,96(24410,69(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|1470,59| 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 1259(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|1928(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
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CM 40-108-2004 MPOEKTMPOBAHME M MOHTAX BHYTPEHHHX CHCTEM BOAOCHABWERMUA 1 OTONIEHNUA 3AaHMI U3 MeAHbIX TPYE 31
Hapy>kHblii T#aMeTp Ha TONIIUHY CTEHKH TPyObl, MM

q,/c | 12x1 | 15x1 | 18x1 | 22x1 | 28x1 | 35x1,2 | 42x1,5 | 54x1,5 [ 64x2 | 76x2,5
V |DP| V |DP| V (DP| V |DP| V |DP|V |DP| V |[DP| V (DP| V |[DP| V |DP

1 2 (3|4 |5(6|7]|8]|9|10(11|12|13|14(15(16|17|18|19(20 |21
23904 1,68(469
25056 1,76(514
26208 1,84(560
27360 1,92(609
28512 2,00{600

IIpumeuanue - B rabmure - V B M/c, AP B ITa/m.
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CN 40-108-2004 MpoeKTUPOBaHNE N MOHTAXK BHYTPEHHUX CUCTEM BOAOCHABKEHUA U OTONNEHUA 30aHUI U3 MeAHbIX TPY6

[MPUJIOXEHUME B
(cnpasounoe)

32

HOMOT'PAMMBI IUIA IPUBJIMKEHHOT' O I'MIPABJIMYECKOI'O PACYETA

MEJIHBIX TPYBOIIPOBO/J10B

0.7 — d,
0,5 —
0.3 — i
4 — g 10—
— ] i “E
— 4 —]
0.1 = 2 — -
—] 1,5 — 3=
0,07~ e
- ey ol
0,05 5 L < I :_:
0.03— 0,75— T~ 06—
ﬂ.4—;
b 0,5— = e S
,2—
0,01 T
e : 0,1— ~
0,007— 0,254 E
= 0.06 —
0,005 —
= d, — HAPYKHBEIN OHAMETD TpYD, MM,
0,003 g — pacxod Bogbl, n/c;
V' — cxopocts, M/C;
—1{, — nerepu wanopa Ha Tpexue no anuuHe TpyGonpososa
0.001—- o
Pucynok B.1. - Cuctema X0JIOJJHOTO BOJIOCHA0KCHUS
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AP | =
0,7 —
Ll d, —76,)
0.3 =t
— Gd
G o0 —=
6 — — 54
0,1 — 4 B
07— V2 - —
0.5 T~
e o I —
0.3 10— _ < L 3
- 0,75 — ~ 0.6—
0,4 —
) 0.5 15 — 28
0.01 — 0,2 =1 \.\
0,07 — Wi ~
0,05 — .35k U= — 22
i 0,06 —
0,03 — — 18
— 15
0,01 =t
- 12
dy - HApyKHBIH THAMETP TPYO, MM;
G- CCKyHAHasA MaccCa TCIIJIOHOCUTCIIA, KI‘/C;
V - ckopocTh, M/c; DP - motepu naBnenus, klla/m
Pucynok B.2. - Cuctema OTOIUICHUS
ITPJIOKEHUE I
(cnpasounoe)
METO/IUKA PACUETA PACCTOSIHUM MEXKJY OIIOPAMHU I'OPU30OHTAJIBHBIX
TPYBOITPOBOJ0OB
PaccrosiHue Mexay TOPHU3OHTAJIBHBIMH OIOPAMH CJEAYET OMNpeAessiTh 1Mo Gdopmysam,
YUUTHIBAIOIUM:
JOMyCTUMOE 3HAUYEHHUE MPOrubda Kak abCOMOTHON BETUIHUHBI
Ls>0,472 (384 AEf)” D%, (I.1)

raoe  E - Mmoayns ynpyroctu menu, Ila;
D - HapyXHBIii JraMeTp TPYOBbI, M;

o=0,25;
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YacTHU HapYHOTO JuameTpa My

Lio) > 0,472 (384 AE my)” D**; T.2)
HaCTu OpoJicTa mp
Ly > 0,366(384 A E my)’ D%, (T.3)
v=0,33;

JOTYCTUMOE HamNpshKEHUE B CTEHKE TPYOBl MO0 MPOYHOCTH COEAMHEHHS, HaXOMSIIErocs
MEXIYy ONOPaMHU, Ha PaCTSKEHUE G

L

L >031412A0 = &P
=3/ (I.4)
rze P - BHyTpeHHee AaBieHue B Tpybomnposoze, I1a;
A= 5
Eovu * Es¥ s , (T.5)

T71€ Ay ¥ Ay - YACIBHBIN BEC MU U BOJIBI, H/Ma, COOTBETCTBEHHO;

K1, K, K3 - k03¢ duIeHTsl, IpuHUMaeMble 1o rpadukaM (pUCYHOK [.1) B 3aBUCUMOCTH OT
BEeNUYUHBEI 71, oOpaTHOW SDR TpyOs! (OTHOIIEHHE HAPYKHOTO THaMETpa K TOJIIUHE CTEHKH).

Crnenyer mpuHUMAaTh B 3aBUCHMOCTH OT BHJAA MPOKIAIKU TPYOONPOBOMOB (CKpHITast WIH
otkpseITas) 3uauenus f = 25 - 10 mm, my = 0,02 - 0,1 u my = 0,001 - 0,01, a - 20 - 30 %
MPOYHOCTU MEJH, U3 KOTOPOH M3rOTOBIEHBI TPYOHbI, 1160 50 - 60 % MpPOYHOCTH Ha pacTsHKEHUE
KOHKPETHOT'O BHJIa COSAMHEHUS (TTassHOTO, KOMITPECCHOHHOTO, Pe3h00BOT0).
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100 X, 100 K, 100 Kk
5._

6 | S0 30
? - -

8 [ -3
10 =1 4n
12

14 ~ 45
LY o

B K’j =1 50
nr :
Ak - 35

e K

30 3 6o
5=
wl L
VLY S 63
.5'] e E =
60fF 5F — 70
70 4,51-

90 f= 3,5r !
100 3 - : H RN [ S N W N U e A

i 2 3 4 5 i b Wiz 16 10
00 n

Pucynox I'. 1. - T'paduxu ans onpeneneHust kodgduimeHtos K, Ky, u K B 3aBUCUMOCTH OT N
(OTHOIIEHUS TOJIIMUHBI CTCHKH K HAPY>)KHOMY JTHAMETPY TPYOBI)

MMPMJIOXEHUE N1
(cnpasounoe)

KOMITIEHCAIIAA TEMIEPATYPHBIX JINHEWHBIX JE®OPMAIIUIA
TPYBOIIPOBOAOB

KoMmmiencamusi  TemmepaTypHbiXx aedopmariud  y4acTKOB TpPyOOmpoBOJia MOXKET —OBITh
OCYIIIECTBIICHA 32 CYET CAMOKOMITCHCAIIUU TIPU COOTBETCTBYIOIIEH PAaCCTaHOBKE HETIOIBIIKHBIX
U CKOJIB3SIINX OTIOP.

Pacuer kommeHcupytomelr cmocooHoctn [I-00pasHbix u  [-00pa3HBIX  3JIEMEHTOB
TPYOOIPOBOIOB MTPOU3BOAUTCS 1O Gopmyiie (pUCYHOK [.1)

b= Aydd (L1)
rae Ly - BBUIET KOMIIEHCATOPA, M;

DI - nuueitnas nmedopmanms ydacTka TPyOONpPOBOAA IMPH H3MCHEHHH TEMIIEPaTyphI
BO3/IyXa IPU MOHTAXXE M IKCIUTyaTalluu, M;
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A - ko durment ynpyroctu Tpyo, 4 = 33.

Jdns Tpy0 B MSTKOM, IIONYyTBEPIOM M TBEPIOM COCTOSIHHSX JIMHEHHas aedopmarus
omnpenensiercs mo popmyse

Al = a L At (11-2)
rae L - pnmuna nedopmupyemoro ydactka TpyOONIpoBoOa MpU TEMIEPAType MOHTAXKA, M;

Dt - nepenag TemnepaTyp Mexay TeMIlepaTypoi BO3/yXa B IOMELIEHUU MIPU MOHTaXe U
skcmutyataiuu, °C (K);

[]- k03 HUIMEHT TMHEHHOTO PaCIIUPEHHsI MEIU, PABHBII 17-10%,1/°C (1/K).

’ 1 Al
L ¥4 v
Cl A
1
/
f
i L He meuee 167
L ) I T
/ Al Lol
’ £ 4 T
- A v 1 [ =
l [ L / | |
vl Vg
\ A TAN
y/ W
) A /
|
ir |
a - 0TBOZI000PA3HBIX; O - KPYroBbIX; 6 - [1-00pa3HbIX
Pucynox /I.1. - PacueTHbIE CXEMBI THYTBIX KOMIIEHCATOPOB
ITPUJIOXKXEHUE E
(cnpasounoe)
TEMIIEPATYPBI HAUKH
Tabnuua E.1
CocraB mpunos Temnepatypa mnaBnenus npumnos, °C
97 % Sn 200 - 240
3%Cu
95 % Sn 200 - 250
5% Ag

NormaCS® (NRMS10-01294) WWW.normacs.ru 24.09.2009 13:06
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Taonuma E.2

CocraB pumost

Temmnepatypa MIaBJIcHUs IPHUIIOS,
°C

Temmepatypa naitku, °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

[MTaiika menb-Menr BO3MOkHA Oe3 (mroca, a Juisi TMallKd MeIb-JIATYHb WIH MeAb-OpoH3a
HEO0OXOIMMO MMPUMEHSITH (ITFOC.

I[MPUJIOXEHUE XK
(cnpasounoe)

BUBJIMOI' PA®USA

[1] TY 48-0808-47-96 TpyOsl MeiHBIE BOJAOIIPOBOIHBIC

[2] TY 184450-106-043-98 TpyOb1 MmeaHbIC 17151 TPYOOIIPOBOIOB

[3] TY 184450-106-044-98 ®dutuHru (COCAMHUTEIIBHBIC YaCTH) W3 MEIH JJIS COCAUHEHUS

TpyOOIPOBOJIOB METOAOM KANMUISIPHON HMalKH

KiroueBsie cnoBa: mpoeKTUPOBaHKE, MOHTAX, CUCTEMbl BHYTPEHHHE, TPYObl ME/IHbIE, Topsyee U

XO0JIOJHOE BOJOCHAOKEHHE, OTOIIEHUE, 3JaHHE.
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