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OpobpeH 1 pekomeHOoBaH K MPUMEHEHMIO
Mucemom Mocetposa PO
ot 28 anpens 2004 r. N J16-302/9

CUCTEMA HOPMATUBHbIX AOKYMEHTOB B CTPOUTENbCTBE
cBOA NMPABUI MO NMPOEKTUPOBAHUIO U CTPOUTENBCTBY

NMPOEKTUPOBAHUE U MOHTAX BHYTPEHHMUX CUCTEM BOAJOCHABXEHUA
N OTOMNEHNA 30AHUN U3 MEOHbIX TPYB

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

CI 40-108-2004
NPEONCNOBUE

1. PaspabotaH [ocymapCTBEHHbIM YHUTapHbIM npeanpusitTuem "HayyHo-uccrnenoBaTeNnbCKUA  UHCTUTYT
mockoBckoro ctpoutensctea” (MYJN "HUWMoccTtpon"), denepanbHbiM rocyaapCTBEHHbBIM YHUTAPHBIM NpeanpusTiemM
- LleHTpom MeTogonorMmM HOpMUPOBaHWS M cTaHgapTusaumm B cTpoutensctee (PIryrn LHC) n Hekommepyeckum
napTHepcTBoM "HaumoHanbHbii LieHTp Mean" npu ydactum rpynnsl cneunannucTos.

BHeceH YnpaBneHneM TEXHUYECKOro HOPMUPOBAaHWS, CTaHO4apTM3auMmM U cepTudmkaumm B CTPOUTENLCTBE U
YKKX Nocctpos Poccun.

2. OpobpeH 1 pekoMeHOOBaH K MPUMEHEHMIO B Ka4eCcTBE HOPMATUBHOIO OOKyMeHTa CUCTEMbl HOPMATUBHbIX
AOKyMeHTOB B cTpoutensctee [Mucbmom Mocctposi Poccnm ot 28.04.2004 N J1B6-302/9.

3. Y1BepxaeH v BeBeaeH B genctaeue Mpukaszom YT "HNUMoccTtpon" N 21 o1 23 Hosibps 2004 r.

4. BeepeH Bnepsble.

BBEOEHME

Hactoawun Csof npaBui COAEPKUT MOMOXEHUS MO MPOEKTUPOBAHMIO U MOHTaXy BHYTPEHHUX CUCTEM
BOAOCHAOXEHNsT U OTOMNMNEHUsT 34aHuiA M3 MegHbiX Tpyb. BbinonHeHue aTmx nonoxeHwuin obecnednt cobnogeHne
TpeboBaHWI K BHYTPEHHWM CUCTEMAM BOAOCHaOXEHWs M OTOMSMEHUs, YCTAHOBMNEHHbIX Aencteywowmmn CHul
2.04.01-85" "BHyTpeHHuUn BogonpoBoAd W kaHanusauma 3gadHuin”, CHull 41-01-2003 "OTonneHue, BEHTUASAUMS U
KoHanumoHmposanue", CHull 3.05.01-85 "BHyTpeHHWe caHuTapHo-TexHudeckne cuctembl” n CHull 41-03-2003
"TennoBas nsonsuma obopyanosaHusi 1 Tpybonposoaos”.

B Csoge npaBun ycTaHoOBneHbl TpebOBaHUSA K COPTAMEHTY MeAHbIX Tpyb, COeAMHUTENbHbIM 4YacTam W
cnocobam UX COeAMHEHMs, MPUBEOEHbI MNpaBuna XpaHeHUs W MOHTaxa Tpyb, MeToAbl MCMbITaHWs, npaBuna
akcnnyaTauMm u pemMoHTa TpybonmpoBOAHbIX CUCTEM, a TakKkKe TexHuUKu 6e3onacHOCTV NpU UX BbINOMHEHUW.
MpuBeaoeHbl METOAMKM TMApaBAMYECKOro pacyeTa TpybonpoBoOoOB BHYTPEHHEro BOOOCHAOXeHWs M oTonneHus, a
Takke BblOOpa cnocoboB KOMMEHcauMu TemnepaTypHbIX gedopMauun Tpyd M pacCTaHOBKM Ha HWUX KpenneHunm c
yyeToM TpeboBaHWI NPOYHOCTM U OONTOBEYHOCTM BHYTPEHHMX CETEN.

B paspaboTtke CBoga npaBun npuHMManu yyactue: kaHg. TexH. Hayk T.C. BnacoB, kaHA. TexH. Hayk A.A.
OrtcraBHOB, KaHa. TexH. Hayk A.B. Cnagkos ('Yl "HMWMocctpoin"), B.A. nyxapes, B.ll. BoeGenb ([occTpon
Poccun), B.C. VoHoB (Hekommepueckoe napTHepctBo "HauuwoHanbHbii LleHTp Meawu"), kaHa. TexH. Hayk H.W.
Jlebepes (IMI International), J1.C. Bacunbea (®IYI LLHC).

1. OBINACTb NMPUMEHEHWA

Hactosawun Ceog npaBun pacnpocTpaHAeTCa Ha NPOeKTUPOBaHNE U MOHTaX CUCTEM BHYTPEHHEro XO0No4HOro
N ropsiyero BOOOCHAGXEHUA M OTONSMEHUSA 30aHU M3 MedHbix Tpyb (ganee - TpyObl), TpaHCMOPTUPYHOLIMX BOAY,
oTBevawWmnx TpeboBaHMAM K KayecTBy BOAbl LIEHTPANM30BaHHbLIX CUCTEM MUTLEBOrO BOOOCHAGXEHUS,
yctaHoBneHHbiM CaHlnH 2.1.4.1074 ¢ cogepxaHuem:

kucnopoga - meHee 0,1 Mr/n (ToNbKo Ans CMCTEM OTOMNSEHNS);

xnopa - He 6onee 30 mr/n;

pH - o1 6,0 o 9,0.

MegHble TpyObl, COeOUHWTENbHbIE AeTann W MNpUNoOM AOMKHbl MMETb CaHWTapHO-3NUAEMMUONOrMYEeCcKoe
3aKn4veHne n ceptTudurkaTbl COOTBETCTBUS.

2. HOPMATVBHBIE CCbIJIKA

B HacTodwem CBoge npasun npuBeneHbl CCblJIKM Ha cneayrumne HopMaTuBHbIe OOKYMEHTbI:
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CHwulM 2.04.01-85* BHyTpeHHWMN BOAONPOBOA U KaHaNU3aumnsa 3gaHumn

CHull 3.01.04-87 lMNMpuemka B aKcnnyaTaumio 3aKOHYEHHbIX CTPOUTENLCTBOM 06bekToB. OCHOBHbIE MOMOXEHMUS
CHuwuI1 3.05.01-85 BHyTpeHHE caHUTapHO-TEXHUYECKME CUCTEMBI

CHwulN 12-04-2002 BesonacHocTb Tpyaa B cTpouTenbcTee. YacTb 2. CTpouTenbHoe Npou3BoACTBO

CHwulM 41-01-2003 OTonneHne, BEHTMRALMA N KOHAWLMOHMPOBaHME

CHwul 41-03-2003 TennoBas usonaunst obopyaosaHus n Tpybonposoaos

CI141-103-2000 lNMpoekTMpoBaHne TeNNOBOW M3onsumu obopyaoBaHus 1 TpybonpoBOaAOB

KoHcynbTaHTlnoC: npumeyaHue.
BaameH F'OCT 859-78 ¢ 1 mapTta 2002 roga BBeaeH B gericteue NOCT 859-2001.

FOCT 859-78 Meab. Mapku

FOCT 6357-81 OcHOBHblEe HOPMbI B3anMo3aMeHsieMocTU. Pe3bba TpyGHasa umnuHapuyeckas

CaHlvH 2.1.4.1074-01 lMNutbeBas Boga. [vrneHmnyeckne TpeboBaHUSA K KavyeCcTBY BOAbl LEHTPanNmn3oBaHHbIX
CMCTEM NUTLEBOrO BoAoCHabxeHus. KoHTponb kayecTBa.

3. MPOEKTUPOBAHME TPYBOMNPOBOHbLIX CUCTEM

Mpu npoekTnpoBaHumM TpybGONPOBOAHBIX CUCTEM M3 MeAHbIX TPpyD criefyeT pyKOBOACTBOBAaTLCH TpeboBaHUAMY
CHwuI1 2.04.01 u CHwul1 41-01.

BeiGop anameTpa mMefHbIX TPyO OOMKEH OCYLLECTBNSTLCA HA OCHOBaHWK ryapaBnuyeckoro pacyeta. Cnegyet
NpUHMMAaTb, Kak npaBuno, Tpyobl C MUHMMANbHOW TOMLLMHON CTEHKWU. Tennounsonsuus TpybonpoBodoB U3 MeAHbIX
Tpyb JOIMKHA OCYLLEeCTBNATLCA B COOTBETCTBMM € TpeboBaHusamn CHull 41-03 n CI141-103.

3.1. TEXHUYECKNE TPEBOBAHUA

3.1.1. [Ona ycTporictBa TpybGOMpPOBOAOB [OIMKHBI WCMOMb30BaThCA TPyObl, M3roTOBNSEMbIE COrMacHo
TexHuyeckomy gokymeHty [1] n3 meam mapok M1cdp no NOCT 859 unu ns megn mapkm CuDHP ¢ xumudecknm
cocTaBOM: Mefb 1 cepebpo - He meHee 99,9%, docdop - (0,015 - 0,040) %, npumecwu - ocTanbHoe.

HonyckaeTcst npyMeHeHne MeaHbIX Tpy6 Apyrnx Mapok, OTBeYarLwux Bbllleyka3aHHbIM TpeboBaHMAM.

3.1.2. OcCHOBHble (PU3MKO-MEXAHNYECKME CBOWCTBA MeAHbIX TPyD, W3rOTOBMEHHBIX MO TEXHUYECKOMY
OokyMeHTy [2], npu TemnepaType 20 °C A0omKHbl COOTBETCTBOBATL YKa3aHHbIM B Tabnuue 1.

Tabnuua 1
HaumeHOBaHME IoOKa3zaTesis CocTosHue
Marxkoe M |IllonmyTBep- |[(TBepmoe T
(R220) noe IIT (R290)
<E> (R250) <*>| <*>
BpemeHHOe conpoTueieHue, Mla 210 250 280
OTHOCUTENbHOE yIOJIMHEeHUne, % 40 20 3
-5 0,6 - 0,9]0,8 - 1,1 |1,0 - 1,3
Monynp ynpyroctu, Mla-10
KosdduiimeHT IMHEVHOTO yIJuHeHus |17 17 17
5
10
TemIonpoBOAHOCTE, BT/M*K 365
YoeJsibHas TENJIONPOBOOHOCTL, 3,85
2
xkIx/xr-°C-10
<*> R - of0o3HaueHMEe BPEMEHHOTO CONPOTUBJIEHUS COTJlacCHO
MEXIOYHAPONHOM KJIaCCUbMKALAM .

3.1.3. HapyXHbin guamMeTp 1 ToNwWmHa CTEHKN MegHbIX Tpy6 [1] npuBeaeHsbl B Tabnuuax 2 u 3.
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Tabnuua 2
B MmmmmMeTpax
HoMMHAaJIBHEIM HAPYXHBEI OMaMETP [IpenesibHOE OTKJIOHEHUE
o cpepn- [Ilo HapyXHOMy IOMaMeTpy
HEMY <E>
oraMeTpy
BCE TBEpPIOEe IIOJIy TBEPIOE
COCTOSHMSA | COCTOSHME [ COCTOSHME
Or 6,0 mo 18,0 BxJoOU. +/- 0,04 [(+/- 0,04 |+/- 0,00
Ces. 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 +/- 0,4
" 159,0 " 267,0 " +/- 0,6 +/- 1,5 -

<*> BKJoyas OBaJIbHOCTbL (OTKJIOHEHME OT KPYIJIOM OGOPMEH) .

NpuMmeuanmusa. 1. IIpenesbHEIE OTKJIOHEHMS IO HAPYyXHOMY IMaMeTpy
onga  Tpy® B MATKOM COCTOSHMM I[PMMEHMMEI TOJIBKO K CpeIHeEMY
oIMaMeTpy .

2. TpyOel znmameTpoM ceblle 108 MM CoOeOMHSAITCHS CBapKOM WUIMU
BEICOKOTEMIIEPATYPHOM namkKoM, MHNOBTOMY TOYHOCTBb MCIOJIHEHMS IO
HapyXHOMy IMaMeTpy He MMeeT SHaueHMS.

Tabnvua 3

B MmMmmmmMeTpax

Homm— [IpenesyibHOE OTKJIOHEHME [0 TOJIIMHE CTEHKM [IPYU HOMMHAJIbHOM
HaJlb— TOJIIMHE CTeHKM <*> [OJigd PEeKOMEHIOBAHHBEIX TUIOPA3BMEPOB
HEBI
HapyX-—
HEBI
ova-—
MEeTp
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 +/- +/- +/-
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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 v/= |+/-
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

<*> BxJouas OTKJIOHEHME OT KOHLEHTPUUHOCTH.
[Ipumeuanme. KOHLUEHTPUUHOCTL (PABHOMEPHOCTL TOJIUMHEL CTEHKM)
KOHTPOJIMPYETCS NPelesyIbHEIMY OTKJIOHEHUAMM 10 TOJIIMHE CTEeHKMU.

3.1.4. B 3aBuCMMOCTM OT AMaMeTpa MOXHO MCMonb3oBaTb TPybbl B oTpeskax NmMbo B OyxTax Hapy>KHbIM
anametpom 6yxT 500 - 1000 mm (Tabnuua 4). TunoBble pa3mepbl 1 OTKNOHEHWST [OMYCKATCS MO COrMacoBaHuUI.

Tabnuua 4
HapyXHBIM IMaMeTp HoMmHamnvHasa OTKJIOHEHME, MM Bun
TPpyO, MM OJMHa Tpy0O, M
6,0 - 22,0 25 nnm 50 +/- 500 ByxTa
12,0 - 108 (267) 3 -5 + 50 OTpes0ok
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3.1.5. Tpybbl B MArKOM COCTOSIHUM cregyeT MPUMEHSTb Ans  YCTPOWCTBA  KONMEKTOPHbLIX CUCTEM
BOLOOCHabXeHMs U CUCTEM OTOMMEHUA C paguanbHbiM pacnpefeneHneM TEMnOHOCUTENS K HarpeBaTerbHbIM
npubopam.

3.2. COPTAMEHT COEAVHUTENbHBLIX YACTEN

3.2.1. [lna ycTponcTBa NOBOPOTOB M OTBETBIIEHMI Ha TpybonpoBoaax nu3 MeaHbIx Tpyb cnegyeTt Mcnonb3oBaTh
COOTBETCTBYIOLUNE Me[Hble COeAUHUTENbHbIE AeTann 0Te4eCTBEHHOro Unu 3apybexHoro npomssoacTtsea [3].

Mpn cooTBeTcTBYyIOWEM OBOCHOBaHWM [OMYCKAETCA MPUMEHEHUE COEAMHUTENbHbIX AeTanen u3 OBpPOH3bI,
naTyHW, HepXaseloLLen cTanm n TepMOCTOMKMX nracTMmacc.

[Onsa npucoeouHeHuss MefHbIX TPyO C HarpeBaTenbHbIM NPUOGOPOM M3 anlOMUHUS U €ero CnraBoB crieayeT
NPUMEHATL pe3bboBble NepexodHble AeTanun U3 HepXxasetoLwen ctany unu 6poH3sbl.

3.3. TWMNbl COEOANHEHUIA

3.3.1. Tpybbl mexagy cobon n ¢ coeauHUTENbHBIMU AETANAMM AOMMKHbI COEANHATLCA NOCPEACTBOM CBapKu U
KanunnsipHon nawvikn. Mpn cneumnansHOM 060CHOBaHUM MOXHO MCMOSb30BaTh U Apyrue TUMbl COEANHEHWUN.

3.4. TMOPABJIMYECKUIN PACYET

3.4.1. T'ngpaBnmMyecknin pacdeT BHYTPEHHUX CUCTEM BOAOCHAOXEHUs N OTONNEHUs 13 MegHbIx Tpyo cnegyeT
BbINOJSIHATL B COOTBETCTBUM C TpeboBaHMaMM HacTosiwero Ceoaa npaswun, CHull 2.04.01 n CHul1 41-01.
3.4.2. lNoTepu Hanopa H, M, Ha y4acTke BOAONPOBOAHOW CeT onpeaenstoTcs no popmyne

AVE
H = Li+ o280

roe L - pacyeTHas anvHa yyactka TpybonpoBoga, M;
I, - NOTepM Hanopa, BbI3BaHHbIE MMAPABINYECKUM CONPOTUBIIEHNEM EAMHNLbI AMWHbI TPY6;

V - cpefHsia Mo CEeYEHMIO CKOPOCTb ABMXEHUS BoAbl, M/C (00 4 M/C - 4ns CUCTEM XONOAHOro BOAOCHabXeHus,
00 3 m/c - ropsidero 1 Ao 2 M/c - oTonneHus);
g - yckopeHune csoboaHoro nageHus, M/c2;

Zﬁj - cyMMa KO3(P(ULMEHTOB FMOPABINYECKOTO COMPOTUBIIEHNST CTLIKOBLIX COEOMHEHWUN, COeaAMHUTENbHbIX
YyacTew, apmaTypbl, NPUHUMaeMblX MO MacrnopTy 3aBOOOB-U3rOTOBUTENEN nMBO MO  AaHHbIM, aHanorMyHbIM
NPOEKTUPYEMbIM CUCTEMAM, NPUBIIKEHHBIE 3HaYeHUs & MOXHO NpUHUMATL No MpunoxeHnio A.

3.4.3. lNoTepwn Hanopa Ha eguHULY ANWHBLI TPyOoNpoBoada cneayeT onpeaensatb no hopmMmynam:
O CUCTEM XONOLHOIO U LIMPKYISILMOHHOIO TpybonpoBOAOB ropsiiero BOAOCHa0XeHWs

i — 0’ 016V0,25V 1,75d -1,25 , (2)

Ans noatoLLmMx TpyGonpoBoAOB CUCTEM ropsiYero BogoCHaGXeHs

6,521gd +lgﬁ 0,661gd +0,llgv—d V2
\' v |1 3
q »(3)

i, =0,051

1151g° d V.,

lg—< |1gd
v

rae v - KoapULMEHT KUHEMaTUYECKOW BA3KOCTM BOAbl, M2/C, 3aBUCUT OT TeMnepatypsbl (Tabnuua 5);
d - pacyeTHbIn guameTp Tpy6, M (MPUHMMAETCS paBHbIM BHYTPEHHEMY).

Tabnuua 5

llokasaTess BenMuuHa NoKazaTesd npu
TeMnepatype, °C

(6]

110 {20 |50 [e0 |70 [eo o0
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6 1,52 |1,31 |1,01]|0,55(0,47|10,41]10,36(0,36
v-10 , M2/c

3 1,00 |1,00 |1,00]0,99(0,98(0,98|0,97|0,97
po-10 , xr/m3

3.4.4. MNapeHuve gasnenna AP, lNa, B cucteme otonneHus crniegyeT onpenensaTb Bo hopmyrne

AP=RL+Z,(4)

roe R - yaenbHas nuHeriHaa noteps gasnenuns Ha 1 m anvtel, Ma/wm;
Z - noTepsa AaBreHus Ha MeCTHbIX CONpoTMBIeHusX, lNa.
3.4.5. lNoTepu gaBneHus no gnuvHe, MNMa/m, MOXHO onpeaenvTb No opmyne

V2
2d

R 10°, (5)

roe A - KoapdULMEHT CONPOTUBIEHMS NO ANMHE.
3.4.6. KoahdpmumeHT conpoTuBneHus no anvHe A cnegyet onpeaensaTtb no opmyrne

0.5 9+ 1,312(2-b)1g3,7d /K,
2 lgRe, -1

3,7d ’
K

3

N 6)

lg

rae b - yucno nogobusi peXxMmoB TedeHns Boabl;
K3 - KO3(hPMLMEHT IKBUBANEHTHOW LLEPOXOBATOCTY, M;

Red) - yncno PeinHonbaca gakTnieckoe.

dakTnyeckoe vmcno PenHonbaca Req) onpegenseTca no opmyne

Uncrno PeiHonbaca Re COOTBETCTBYIOLLEE Hadvany KBagpaTMyHOW obnactu

KB’

COMPOTMBIEHWI NpU TypOYyNEeHTHOM ABMXXEHMW BOAbI, onpeaensieTcs no opmyrne

500d
Re , =——.(8
w = (8

3

Uuncno nogobus pexxumoB TeveHnsa Bogbl b onpegensieTcs no opmyne

14 lgRe,

IgRe,, ®)

rmgpaBJiIN4ECKNX

KoathpmLMEHT 3KBMBANEHTHOM (PaBHOMEPHO-3epHWUCTOIM) wepoxosatocTn K, M, npuHumaertcs pasHbIM

1,0-107 m.
3HauveHus Z cnegyet onpenenaTe no gopmyne

Z =0,5pV L&, (10)
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rae £ - NnoTHOCTb TennoHocuTens, kr/m3 (Tabnuua 5).

3.4.7. Tlpun npoBefeHUN NPUOMKEHHBIX TMAPABMMYECKUX pPacCyeTOB CredyeT MNonb3oBaTbCs Tabnuuamu
(MpunoxeHue B) n Homorpammamu (MpunoxeHue B).

3.5. PACYET KPEMJIEH/ N KOMMNEHCATOPOB

3.5.1. Bblbop NpUOMMKEHHbIX 3HAYEHUI PaCCTOSAHUA MEXAY KpernneHusiMu TpybonpoBOoOoB M3 TBEpAbIX
MeHbIX TPY6 criegyeT ocyLwecTBNATb Mo rpadmky (pucyHok 1). PaccTtosiHue mexay KpenneHussMu ropusoHTanbHbIX
TpybONpOBOAOB M3 NONyTBEpAbIX U MArkMx Tpy6 Heobxoammo npuHuMaTb MeHblie Ha 10 u 20% cooTBETCTBEHHO.

Bbonee TOYHbIE 3HAYEHMS1 PACCTOSAHWA MeEXOy KpPENneHUssMM Ha TOpuU3OoHTanbHbIX TpybonpoBogax cneanyet
onpegenaTb pacyeTom (MpunoxeHue IN).

|~

0 20 100 120
HapyxHziit nuameTp Tpy6, MM

PaccTosiHe MeXIy OfopaMMu, M
W

PucyHok 1. Npaduk onsa Beibopa paccToaHUA Mexay
KpenneH1siMm1 ropm3oHTanbHbIX TPyOONPOBOAOB U3 TBEPAbLIX MEOHbIX TPYD

PaccTostHus mexagy KpenneHusMyn BepTUKanbHbIX TpybonpoBoaoB MoryT 6biTb Gonbwe Ha 25 n 30%. Ha
CTOSIKE AOMKHO BbITb YCTAHOBMNEHO XOTS Obl OAHO KpenneHne He3aBUCMMO OT BbICOTbI 3Taxa.

3.5.2. B cuctemax oToOnneHus Ansg KOMMeHcaumm npogosibHbIX TemnepaTypHbix gedopmaumin (YaInHEHUA 1
YKOPOYEHUIN) MNPsIMbIX  y4acCTKOB  TpyOOMpoBOAOB crnefyeT npedycMaTpyBaTb — YCTAHOBKY — CrnieLMarnbHbIX
KoMneHcaTopoB. [ng 3Toro Ha npsiMbIX y4vacTkax TpybonpoBoga Heobxooumo npegycmaTpuBaTth [1-06pasHble,
[-obpasHble, neTneBble W OpyrMe KOMMNEHCaTopbl W MNPaBWMbHO paccTaBnATb HENOABMXHbIE W MOABWXHbIE
KpenneHusi, pacCTosHUA Mexay KoTopbiMu onpefenstoTca pacdetom ([punoxenune [0). B kauyectBe HenoaBWKHbIX
onop MoryT 6bITb MCMONB30BaHbI AepXKaTenu Ansa Tpyd, 3akpenneHHble Ha CTPOUTENbHBIX KOHCTPYKLMAX.

3.5.3. MepgHble Tpybbl NpeanodTUTENBHO MPOKNaAbiBaTh CKPLITO B BOpo3fax, kaHanax u waxrax, npyv 3Tom
OornxkeH 6biTb obecneyeH JOCTYN K pasbeMHbIM COEAMHEHMAM U apMaType nyTeM YCTPOWCTBA ABEPOK U CbeMHbIX
LLUMTOB, HA MOBEPXHOCTN KOTOPbIX HE AOIMKHO ObITb OCTPbIX BbICTYMOB.

Mpu ckpbITOM Npoknagke TpybonpoBOAOB B MECTax PacroroXeHusi pa3bopHbIX COEAWHEHWA U apMaTypbl
crnepyeT npefycMaTpuBaTh MHOKN UMM CbEMHbIE LUUThI, HE MMEOLLIME OCTPLIX BbICTYMOB.

Crosikm uenecoobpasHo pasmMellatb B KaHanax, Huwax, 6oposgax, 3a AeKOpaTUBHLIMW MaHensaMu WUnu, Kak
UCKMOYeHMe, 3aMOHOMMUMBaTL WX B CTeHax W neperopogkax. [opusoHTanbHble TpPyboMNpoBOAbl M MOABOAKM K
oTonuTenbHbIM Npubopam JonyckaeTcs pasmeLlaTb No NePEKPLITUAM 1 3a MAMHTyCaMu.

OTKpbITas npoknagka MegHblx TpyO 4OMnycKaeTcs B MeCTax, UCKIMIoYaLWmnX X MeXaHn4eckoe noBpexaeHue.
OTKpbITble Yy4aCTKN MOXHO 3aKpbiBaTb AEKOPATUBHLIMW 3NIeMEHTaMU.

3.5.4. [onyckaeTcda 3aMOHOMMYMBaHWE MeOHbIX TPyOOMpPOBOAOB TOMbKO B KOXyxe (Hanpumep, B
roopupoBaHHbIX MONUITUNEHOBBIX Tpybax). lMpumeHeHue rodpupoBaHHbix Tpyo M3 MBX He ponyckaetcs. [o
3aMOHOMMYMBaHNSA TPYOOMNPOBOAOB HEOOXOAMMO BbIMOMHUTL UCTMOMHUTENBHYH CXEMY MOHTaXa LAHHOro yyactka u
NpOBECTU rmapaBnnYeckne UCnbiTaHns.

3.5.5. bopo3gbl wunu kaHanbl crnegyeT 3akpbiBaTb MOCNe MNPOBEOEHUsA  TMAPaBIMYECKMX UCTbITAHUA
TpybONpoBOAOB.

3.5.6. lna npoxoga yepes CTPOUTENbHbIE KOHCTPYKLUUM Heobxoammo npegycMaTpuBaTth pyTnspbl, Hanpumep
13 NoNMaTUNEeHoBbIX Tpy6. BHYyTpeHHMIn anameTp dyTnspa gomkeH 6biTb Ha 5 - 10 MM Bonblue HapyXHOro guameTpa
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npoknageiBaemon Tpyobl. 3a3op mexgy Tpybon n ytnapom Heobxoaumo 3agenaTb MArkMM BOOOHENPOHMLAEMbIM
mMaTepuanom, AonyckawLwmm nepemMeLleHne Tpybbl B4ONb NPOAOMBLHON OCK.

3.5.7. PacctosiHMe B CBETY MexAy CTPOUTENbHOM KOHCTPYKUMEN U MeOHbIM TpyOOonpoBOAOM, NMPOXOASLLUM
BAOMb Hee, AOMKHO ObITb He MeHee 20 MM.

3.5.8. MegHble TpybonpoBOAbLI OTONMEHNS U ropsyero BoAOCHabXeHs cneagyeT npoknagbiBaTb HE MeHee Yem
Ha 50 MM Bbilwe TPyOGONPOBOAOB CUCTEM XONOAHOrO BOAOCHA0XEHMS.

3.5.9. PacnpegenuTenbHble KOSMEKTOpbl W 3anopHO-perynupyowyo apmaTypy criegyeT 3akpennatb C
NMOMOLLIbIO CAMOCTOSITENbHBIX HEMOABWXKHBIX KPENIEHUIA.

3.5.10. [Ons «kpenneHus wMedHblXx Tpy6 pekomeHOyeTCs MpPUMEHATb U3denus COorfacHo  Katanoram
3aBOJOB-U3rOTOBUTENEN, MPU COOTBETCTBYKOLLEM OBOCHOBaHWM [ONycKkaeTcsi NPUMEHEHWe Kpenexa, Hanpumep
MCMNOonb3yemMoro Aris MoNMMepHbIX Tpy6.

3.5.11. MmnHMManbHOe paccTOosHME OT OCell OTBOAOB U TPOWMHMKOB OO0 KpenneHwn criegyeT NpuHumaTb C
y4yeToM TeMnepaTypHOro U3mMeHeHus AnnHbl TpyBbl, KpenneHms npu 3ToM AOIMKHbI pacnonaraTbCs Ha pacCTOSHUU He
MeHee 50 MM OT coeuHUTENbHbIX geTanen.

4. TPAHCMNOPTUPOBAHUE N XPAHEHWNE

4.1. Tpybbl U COeAMHUTENbHbIE YacTu MEPEBO3SAT B KPbITbIX TPAHCMOPTHLIX CpeAcTBax TPaHCMOPTOM BCEX
BMOOB B COOTBETCTBUM C NpaBuiiamMmyn NepeBo3ok, AeNCTBYIOWMMY Ha TPaHCNOpPTe SaHHOro Buaa.

4.2. MNpw TpaHCNopTUpPOBaHMKN TPYObl M COEAMHUTENbBHbIE YacTU AOIMKHbI ObiTh 3alUMLLEHbI OT MEXaHUYEeCKnNX
NoBpEeXAEeHWNA, NONaAaHNsA Ha HUX Briarv U akTUBHbIX XMMUYECKMX BELLIECTB.

4.3. NepeBo3ka MeAHbIX TPYD A0OMKHA OCYLLECTBATLCS B FOPU3OHTaNbHOM MOMOXEHUN HE3ABMCUMO OT TOTO, B
KakoM BuAe OHW NOCTaBMsAoTCA (B OTpeskax unm byxrax).

4.4. MNpw NOrpy3o4HO-pasrpy3oyHbIX paboTax, TPaHCNOPTMPOBaHUN U XpaHEeHUN MeaHble Tpybbl Heobxoanmmo
obeperaTtb OT MexaHU4YecKkux MoBpexaeHuin. 3anpellaeTcs cbpacbiBaTb TpyObl C TPaHCMOPTHbLIX CPEACTB WK
BOJOYUTL MO NMtoboi NoBepxHOCTU. Bo Bpems norpysku crieyeT NPUMEHSATb CTPOMbl M3 MATKOrO Matepuana.

4.5. XpaHuTb megHble Tpybbl Heobxogumo B wTabenax Beicoton o 3,0 M, ecnu uHOe He nNpegnucaHo
Npoun3BOAUTENEM.

5. MOHTAX TPYBOINPOBOAOB

5.1. MoHTax TpybonpoBoAoB M3 MefHbIX TpyD OOMKEH OCYLLECTBMSATLCS MO MOHTaXHOMY MPOEKTY C y4eTOM
TpebosaHu CHul 12-01.

5.2. PaboTbl N0 MOHTaXy OOJTKHbI BbINOMHATLCSA NEPCOHANoOM, O3HAKOMIIEHHbIM C OCOBEHHOCTAMKN 00paboTKK
MeaHbIX Tpy6.

5.3. [lo npoBefeHUsi MOHTaXHbIX paboT MedHble TpyObl, cOeQuHUTENbHbIE AeTanu, apmartypa M cpencrtea
KpenneHus OomkHbl BblTb NOABEPrHYThl BXOAHOMY KOHTpom. Tpy6bl, coeavHuTenbHble AeTanu, a Takke cpeacrea
KpenneHus OOIKHbl MMETb COMPOBOAUTENbHbLIA [OOKYMEHT, MOATBEPXOAlLWMA MX COOTBETCTBUE HOPMATUBHbLIM
TpeboBaHMsM.

5.4. TpyObl OOMKHBI MMETb MAPKMPOBKY, YKa3blBalLLyl0 gnameTp TpyObl. Ha noBepxHOCTU TpyD He LOIMKHO
ObITb MEXaHNYECKUX NOBPEXAEHUA 1 3NOMOB. TPyObl HE OOMKHBI BbITb CKPYYEHbI UMW CNIIOLLEHBI.

5.5. Ha wTtyuepax WM HakMOHbIX raWkax COeaWHWUTENbHbIX AeTanen pesbba OomkHa ObliTb HapesaHa B
cootBeTcTBUMU ¢ TOCT 6357. Conpsiraemble geTann He OOMKHbI MMETb BbIOOMH, 3ayceHueB, LapanuH. MNMpoknaaku
(pe3nHoBbIEe, MAPOHUTOBLIE U T.M.) OIMKHBI UMETb MPABUITbHYIO rEOMETPUYECKYHO hopmy.

5.6. CpegctBa KkpenneHuss MedHblX Tpy® [OOMKHbI UMETb MNOBEPXHOCTb, MCKMNIOYaoLy BO3MOXHOCTb
MeXaHu4Yeckoro nospexaeHus Tpy6. KpenneHnms He JOMKHbI UMETb OCTPbIX KPOMOK M 3ayceHueB. Pasmepbl XOMyTOB,
dukcaTopoB, CkOOG [OOMKHbI CTPOro COOTBETCTBOBaTb AuameTrpam Tpyb. CTanbHble KpenneHusi OOMKHbl UMETb
aHTUKOPPO3UOHHbIE NMOKPLITUS NMMOO KOHTAKTUPOBATL C MEAbI0 YEPE3 PE3NHY, HE COAEPXKALLYIO XI10p.

5.7. [Oo Hayana mMoHTaxa TpybonpoBogoB HeobBXOOUMO BbINOMHUTE Ccreayowmne NoaroToBUTENbHbIE
onepauuu:

- oTOGpaTh TpyObl N COEAMHUTENbHBIE AeTanu, NpoLleLIne BXOAHON KOHTPOrb;

- pa3veTuTb Tpyby B COOTBETCTBMM C MPOEKTOM MMM MO MECTYy C Y4eTOM Mpunycka Ha MoCreayoLyro
06paboTky nNpM MakcMMarnbHOM WCMONb3oBaHMM MaTepuana Tpyb. Pasmetka Tpyb6 moxeT ObiTb OcCyllecTBreHa
CTaHOApPTHBIMU MePUTENbHLIMW MHCTPYMEHTaMU: U3MEPUTENBHON NMHENKON, CKNnagHbIM METPOM, PYNeTKOW, a Takke
cneumanbHO U3rOTOBMEHHbIM LLIAGMOHOM U pa3MeTOYHbIM MpucnocobneHnem. MeTku ans nocnefyowen pesku Ha
Tpyb6ax HaHOCATCS kapaH4aloM Unu Mapkepom. HegonycTuMo HaHeceHvWe uapanuH unn HagpesoB Ha NMOBEPXHOCTU
TpyObl BHE MecCTa pesKu.

5.8. Tpybbl OomkHbl BGbITb POBHO ObOpe3aHbl. Pe3ky Tpyb cnegyeT npouv3BOAMTb MENKO3yOGOM HOXOBKOW MO
MeTanmny cornacHo pasmetke nog yrrnom 90° k ocu Tpybbl, He Aonyckasi CMSATUS TPyObl 1 06pa3oBaHUSA 3ayCeHLEB.
KocuHa pesa JomkHa COOTBETCTBOBATb 3HAYEHUSIM, YyKa3aHHbIM B Tabnuue 6. [Ans ycTpaHeHus 3ayCeHUeB W
0BarnbHOCTM HEOBXOAUMO OCYLLECTBATE 06paboTKy U KaNnMBPOBKY TOPLIOB 1 KOHLOB TPYO C MOMOLLbIO CrieumarnbHbIX
WHCTPYMEHTOB-KannubpaTopos.

Tabnuua 6
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B MmimmMeTpax

HapyXHEM IMaMeTp TPyOH KocmHa pesa, He Oojee
6 - 18 2
22 - 42 3
54,0 - 76,1 4
88,9 - 108,0 5

5.9. PaamoTtky ByxT Heobxooumo OCyLLecTBMSATh Tak, YTOObl MapkupoBKa Ha Tpybax Haxoaunacb Ha OfHON
obpasytoLlen NoBEPXHOCTU TPYObI.

5.10. Mpoknagky MedHbIX TPyO B MOMELLEHWMU OCYLLECTBASIIOT MOCME OKOHYaHUS CTPOUTENbHbLIX paboT u
YCTaHOBKW 31IEMEHTOB KPENSEHNs!, @ NPW OTKPbLITON NPOKNaAKe - OKOHYaHWS 1 OTAENOYHbIX paborT.

5.11. Onsa obecnevyeHnsi COOCHOCTU CBOBOAHOrO KOHUA TpyObl C rHe3goM pUTUHra npu Ux COoeauHeHUn
nocpeacTBOM Manku Heobxooumo noabupatb TPyObl M COeAMHUTENBHbIE YacTu MyTeM BbIOOPOYHOIO KOHTPONS MX
pa3mepoB, yka3aHHbIX B Tabnumue 7.

Tabnuua 7
B MmiimmmMeTpax
HapyXHEI OMaMeTp TpPyOB IJonyCckM Ha IrvaMeTpaJibHBEI 3a30p
HapyXHBIN BHYTPEHHMM | MAKCUMYM | MMHUMYM
oVaMeTp oraMeTp
Or 6 mo 18 +/- 0,045 |+ 0,155 0,20 0,02
+ 0,065
22 n 28 +/- 0,055 |+ 0,185 0,24 0,02
+ 0,075
Or 35 mo 54 +/- 0,070 |+ 0,230 0,30 0,02
+ 0,090
Or 64,0 mo 76,1 +/- 0,070 |+ 0,330 0,40 0,03
+ 0,100

5.12 BbI6OPOYHBIM KOHTPONEM NPOBEPSAIOTCA AJIMHbI YHAaCTKOB NO4 Narky M OONYCKM Ha HMX (Tabnuua 8).

Tabnuua 8

B MmmimmMeTpax

HapyxHe1 nuameTp |InmuHa THe3ma L | nuHa Jonyck Ha IOJIMHY
MeIHOW TPyOBL 1 |oxXxBaTEHBAEMOTI'O L u L
koHIa L 1 2

2

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
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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. lMpoknagky Tpyb6 cnegyeT Bectn 6e3 Hatara. Bo msbexaHue nonagaHus rpsisv U mycopa B TpyObl
cBobOAHbIE WX KOHUbI HeobXoAuMO 3akpbiBaTb 3arfyllkamui. He pgonyckalTcs ChMowuBaHWS M NEPEnombl
Tpyb6ONpPOBOAOB BO BpeMS MoHTaxa. Npu cMaTum TpyOy cnegyeT BbINPsSIMUTL U NpUAaTh el LMNMHOPUYECKYo dhopmy
OEepeBsHHbIM UNN PE3MHOBLIM MOMOTKOM. Takyto onepaumio [OonyCcKaeTCs OCYLeCTBNATb TONbKO OAWH pa3 Ha
KOHKPETHOM y4acTKe.

5.14. Mexagy megHbiMu TpyGOMpoOBOAaMM rOpsAYeEn U XONOOHOW BOAbl PACCTOSIHNE B CBETY AOMMKHO ObITb He
MeHee 50 MM (C y4eToM TONLWMHbI u3onsauum). MNpu nepeceveHnn TpyboNpoBOAOB PacCTOSHUE MEXOY HUMU LOIDKHO
OblTb He mMeHee 30 mm. TpybonpoBoabl XONo4HOW BOAbLI criedyeT MpoKnagblBaTb HWXKe TpybonpoBOL4OB ropsiyero
BOLOCHabGXeHWs 1 OTOMMEeHus.

5.15. YctponcTteo Tennomsonsummn Ha TpybonpoBogax BogoCHaGXeHUSA U OTONNEHUS cneayeT NpovM3BOAMTL B
MOMTHOM COOTBETCTBUM C MPOEKTOM.

5.16 TlosopoTbl TpybonpoBoAOB criegyeT OCYLWEeCTBASATb C NPUMEHEHWEM CTaHOApPTHbIX YrONbHUKOB W
3NIEMEHTOB THYTbSl (PUCYHOK 2).

d - Hapy>XHbIN gnameTp; X - KpaTHOCTb pagnyca usrnba
PucyHok 2

CamocToaTenbHbIN U3rMb MArkux Tpyo Hapy>XHOro guMameTpa A0 22 MM MOXHO OCYLUECTBNATb BPYYHYHO C
MUHVManbHO [OMYyCTUMbIM paauvycoM u3rnba He MeHee 6-KpaTHOro 3HaYeHWs HapyXHoOro guametpa TpyoObl.
N3rmbaHve npu nomoLLm ruboYHbIX NPYXUH, Tpy6ormboB NpoBOAMTCS Mpu COOMOAEHUM MUHUMAanbHO OOMYCTUMbIX

paanycoB U3rMboB B COOTBETCTBUM C Tabnuuen 9.
Tabnuua 9

MuHMManbHO JONYCTUMbIE paguycChbl n3rnba meaHbix Tpyo
npv NOMOLLY MHCTPYMEHTOB 6e3 npeaBapuTernbHOro
CMSr4atoLero omxura mecra marnba

B MummmmMeTpax

TpyOel M3 MeIu XecTkocThb InamveTp |Cnocob THUbOKU Pamomnyc msrmba
HeusonmupoBaHHEE | MaTkue <= 22 XoJionHas BPYUYHYO — |[r =6 - 8d
MHCTPYMEHTOM min
r =3 -64d
min
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[TonyTeepasle |[<= 15 XoJjiomHasa M C Harpe-|r =3,5d
TBepObe <= 18 BOM — MHCTPYMEHTOM min
r =4 d
min
[lonyTBepare | > 22 XoJjiomHasa M C Harpe-|r =4 - 5d
M TBepIble BOM — MHCTPYMEHTOM min
C HaHeceHHOM B |Markue <= 22 XoyonmHas BPYYHYI - |r =6 - 84d
3aBOICKUX YCJIO— MHCTPYMEHTOM min
BUSAX MU30JIALMEN r =5-5,5d
min
[MonyTBepnre |[<= 18 XojiomHas - r =5-5,5d
M TBepIble MHCTPYMEHTOM min

He ponyckaeTcs 3amMsiTUiA, BOMH U CKMAOOK Ha BHYTPEHHEW MO OTHOLLEHMIO K LIEHTPY u3rnba noBepxXHOCTU
Tpyb.

XornopHasi rmbka nonyTBepAbIX U TBEPALIX TPYO C pa3Mepamu HapyXXHOro guameTtpa 0onbLUUMK, YeM yKasaHbl
B Tabnuue 9, gonyckaeTcsl TONbKO Mocne NpeaBapUTENbHOrO CMAr4arLWwero omkura mecta usrnba aueTnneHoBON
ropenkon npu t = 650 °C ¢ cobntogeHmem paguyca msrmba He MeHee 4 BENUYMH pasmepa HapyXHOro guametpa
TpyObI.

5.17. Ons cbopkn megHbix TpyO Mexay cobor M C CoeaMHUTENbHbIMM YacTsiMM CcriefyeT MCMonb3oBaTb
coeinHeHns cornacHo tabnuue 10.

Tabnuua 10
T coenMHeHUS Temnepatypa |Pabouee namyenHue, Mla, B
BOmel, -C TpyBOonpoBome IMaMeTPOM
6 - 28|35 - 54|64 - 108
MM MM MM <*>
Msarkas namka nJjsa Tpy® OuMaMeTpoM He oo 110 1,6 1,0 1,0
Bosiee 108 mm
TeBepnas namka oJjs CUCTeM BOOOCHab- oo 110 1,6 1,0 1,0
XEHMS TOJIbKO IJig TpyD IOMaMeTpoM OT
32 mo 267 MM
3axyMHOEe (LlaHT'OBOE) IJIS PEMOHTHEBIX 30 1,2 1,2 0,8
Hejem M IOJjsg cucTeM HeOOJIbWOTO pas-— 65 1,0 1,0 0,6
Mepa. I[lpu mMcnojb30BaHuUM C nojgyrsep- |[110 0,6 0,6 0,4
OEIMM M TBepnpiMy TpybGamm Tpebyer
IepruoIMUYeCcKOM MNPOBEPKU
[lpeccoBoe mysa Tpy® OMaMeTpoM IO 65 2,5 1,6 1,6
108 MM 110 2,5 1,0 1,0
CBapka, cBapko-Inamnka njusg Tpyo0 oo 110 [IpeBraeT TpeboOBaHUA
ovamMeTpoMm cB. 108 MM CHwulI
<*> Jlo 267 MM OJid TBEPOOM MHaWKM.

5.18. KanunnspHyto nariky cnegyeT BbINOSHATL B TAKOW TEXHONOMMYECKON NOCNeL0BaTENBHOCTMU:

- yoanutb obpasoBaBLUMECs NPK pe3ke TpyObl 3ayceHupbl (rpaT);

- MPOU3BECTU KaNMOPOBKY CHApPYXW [MafKoro KOHUA OAHOW TpyObl M M3HYTpU pacTpyba apyron TpyObl
(pacTpybHas wenb - KAaNUNNAPHbLIA 3a30p Y cOOpaHHbIX TPYOHLIX 3NIEMEHTOB - JOIMKHA HaxoanTbesa B npegenax 0,05
- 0,2 mm);

- o4MCTUTbL A0 Bnecka BHYTPEHHIOK MOBEPXHOCTb pacTpyba M HapyXHYK rMagkoro KoHUa cnavBaeMbix Tpyo
MEIKOM HaXXAa4yHOWM LLUKYPKOM UMW MHBbIM NpeaHa3HavYeHHbIM 4118 3TOW Lenu matepuanom;

- MOKPbITb PIFOCOM HapPY>XHYI0 MOBEPXHOCTb KOHLA TPYbbl HA y4acTKe CONPsKEHUS TOHKUM CIOeM;
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- COUMEHNTb CoenHAeMble areMeHTbl BPYYHY0, A0NyCcKaeTcs UX B3auMHoOe BpalleHue;

- B3ATb NpMNoOW B BUAE NpyTKa, HarpeTb CoeguHsieMble YacTy NriaMeHeM OT ropenku 4o pacnnaBneHus npunos
npuv KacaHuu Npunoem pacTpybHON LLenu CoeanHEHUS U 3anoSTHUTb MOITyYaeMblM PacnnaBoM pacTpyOHYHO LLerb;

- OXNaguTb €CTECTBEHHbIM MyTEM COEAVMHEHWEe OO0 TeMnepaTypbl OKpyXatolwero Bosgyxa 0e3 mpunoxeHus
MOHTaXHbIX Harpy3ok;

- yoanutb ocTaTky gonioca ¢ NasitHoro CoeaNHEHs.

5.19. Tpu npoBepeHun nasinbHbiXx paboT crnegyeT MCMOMb30BaTb MpUNovM U rioCbl B COOTBETCTBUN C
pekoMeHaauns My 3aBOgOB-U3roToBUTENEN.

He ponyckaeTcs npyMeHeHre CBMHLIOBOCOAEPXaLLUMX NPUNoeB B cuctemax BogocHabxeHus. MNpu coegnHeHnn
TBEPAOW Navkowm ABYX MeOHbIX 3N1EMEHTOB - MeAM C MeAbI0 C NOMOLLbIO MPUMNOEB, N3rOTOBMNEHHbLIX HA OCHOBE Mean C
docdopom unu meam c cdocdopom u cepebpom, cnoc He npumeHsieTcs. Ecnm cnavBawTca mexagy cobon
3NIEMEHTbI U3 pasHbIX CMMaBoB Meau - Mefb C OPOH30M Unu Medb C naTyHblo, BCeraa Heobxoammo MCMnonb3oBaTh
dnioc. [pyn  wucnonb3oBaHun Mnpunoes ¢ 6GonblwMM cogepxaHnem cepebpa Takke HeobxoaMmo Bcerga
ncnonb3oBaHue nc-cpeacTs.

5.20. MNnaBneHve npunosa pJonyckaeTcd MNpPOM3BOAUTL ra30BbIMU U 3MEKTPUYECKUMM HarpeBaTerbHbIMN
YCTPOMCTBaMM Mpu ycrnoBun obecneyeHns TemnepaTypbl Harpeea, COOTBETCTBYOLLEN cocTaBy npunosi (MpunoxeHue
E, Tabnuua E.1 - gna markon nankn n E.2 - ons tBepgon nankn). CoeguHeHne 6onee 4yem ABYyX 3IEMEHTOB crnenyet
Npou3BOaUTbL OQHOBPEMEHHO.

5.21. CoeguHeHne MefHbIX TpybG CO cCTanbHbIMM Tpybamu, 3anopHO-perynupylolled u BogopasbopHom
apMaTypolr BbINOMHSIETCA Ha pe3bbe C UCnonb3oBaHMEM creumanbHbiX COeOUHUTENbHbIX 4vacTen. HaHeceHue
pe3bbbl Ha MeaHble TPYObl He JoMyCKaeTCs.

5.22. Cbopka Tpyb6 C COEAMHMUTENbHBIMMA YacTAMM, UMEHLIMMUN HapPYXXHYH pe3bly, OCYLLECTBASETCS MO
conpsiraeMbiM MOBEPXHOCTAM JeTanen 0e3 ynnoTHeHus pe3bboBow ramku. [ns npucoeduHeHuss Tpyd K 4dacTtsam,
UMEIOLLUM BHYTPEHHIOK pe3bby, HeobxoaMmo UCnosfb3oBaTh HUMMNENb C YNIOTHEHUEM pPe3bOOBON YacTu NEHTOW
dYM.

5.23. Marika megHbIX TPYO U PUTUHIOB BCTbIK HE 4OMYCKAETCS.

5.24. VicnbiTaHWe cuUCTeMbl MPOM3BOAUTCHA Cpasy MOCMe OKOHYaHUS MOHTaXa C Lenblo yaaneHus OCTaTkoB
¢noCcoB Ha BHYTPEHHEN NOBEPXHOCTU coeauHeHW. B cnyyae ecnu ucnsitaHue OTMOXEHO MO BpeMeHu, cpasy nocne
cBbopKM cMCTeMbl MPOU3BOAUTCHA TEXHOMOrMyeckas npombiBka. [1pOTUBONOKa3aHUI K UCMONb30BaHUIO MPOMbBIBOYHbIX
pacTBOPOB C coaepkaHmeM cBoboaHoro xmnopa ao 200 Mr/n He umeeTcs.

6. NCTbITAHUE TPYBOIMNMPOBOOOB

6.1. Pexumbl W nocrnegoBaTenbHOCTb MMOPOCTATUYECKMX  (TMOPABNMYECKMX) UMM MaHOMETPUYECKNX
(MHeBMaTU4ecKknx) ncnbiTaHuii TpPybonpoBOAOB NpUBEAEHblI B COOTBETCTBYIOLLUX HOPMATUBHbBIX JOKYMEHTAX.

6.2. lpu noNoXuTenbHOW TemnepaType OKPYXaloLWero Bo3dyxa BHYTPEHHUE CaHUTAPHO-TEXHUYECKUE
CUCTEMbI, CMOHTUPOBAHHbLIE C MPUMEHEHNEM MeAHbIX TPYO, AOMKHbBI UCMbITLIBATLCA MMAPaBIMYECKAM NyTEM.

6.3. Npuemka BHYTPEHHUX CaHUTAPHO-TEXHUYECKNX CUCTEM B JKCMyaTaumio NpoM3BOANTCSA B COOTBETCTBUN C
OENCTBYOLWMMM npaBunamu. lNpu S3TOM [OMKEH OCYLLECTBNSATLCS NpeaBapUTErbHbIA BM3yarbHbIA KOHTPOMb Ha
CoOTBETCTBME TpebOBaHUSM [OaHHOTO [OKYMEHTa, Mpoekta W OEeNCTBYKOLWEA HOPMAaTUBHO-TEXHUYECKOWN
OOKYMEeHTaLmMn BCEX CMOHTUPOBAaHHbLIX TPYOONPOBOAOB U UX OTAENbHbBIX 3JIEMEHTOB.

6.4. [wnapaenuyeckoe wcnbiTaHne TpybonpoBOAOB, 3adenblBaeMblX B CTPOUTENbHBLIX KOHCTPYKUMSX,
HeobXx04MMO NPOBOANTL A0 3aMOHONMYMBaHMS TPyO.

6.5. Cncrtembl BOOOCHAOXEHUS MO OKOHYaHMM UX MOHTaXa AOMMKHbI ObITb MPOMbITLI BOAOW A0 Bbixoaa ee 6e3
MEeXaHW4YEeCKNX B3BECEN B TEYEHWE BPEMEHW, YKa3aHHOrO0 B TEeXHWYECKOW [OoKymMeHTauuun. [lpombiBKa cuctem
XO35INCTBEHHO-NUTLEBOrO BOAOCHADXEHUSA CUMTAETCA 3aKOHYEHHOM MOocne BbIXoAa BOAbl, YAOBMNETBOPSHOLLEWN
TpeboBaHNSIM CaHUTaPHbIX HOPM.

6.6. lMocne BbINOMHEHUS MOHTaXa CUCTEMblI OTOMMEHUS CnegyeT MPOBECTU €e Bu3yallbHbli OCMOTP U
nocrnegytwuiee ncnblTaHNe Ha repMeTUYHOCTb NPU AaBreHuun, nNpesbiwatowem paboyee B 1,5 pasa, Ho He meHee 0,6
Mla, npn nocTosiHHOM TeMnepaType BoAbl.

6.7. MNpwn nogroToBMTENbHLIX paboTax nepen rmapaBnMYeCcKUM UCMbITAHNEM CUCTEMbI HEOBX0aMMO:

- OTKIMHOYMTb MpeaoxXpaHuTenbHble KnanaHbl, PeryrMpoBOYHbIE KManaHbl, OAaTYMKM U Op., eCnv OOoMyCcTMMOoe
OaBreHne ykasaHHOM apMaTypbl MEHbLUE BENUYMHbI NPOOHOro AaBneHus;

- OTKITOYEHHbIE 3NTIEMEHTbl 3aMEHUTb 3arfyLKamMn UnM 3anopHbIMK KranaHamu, 4OnycTUMOe gaBneHue ansi
KOTOpbIX 6OrbLUE BENNYMHBLI NPOOHOIo OaBNEHNS;

- NOOKMOYNTL K CUCTEME MAHOMETP C TOYHOCTbIO namepenus 0,01 Ma.

6.8. Cucremy cnegyeT 3anofiHATb BOOOW MeANEHHO MNpU OTKPbITbIX BO3AYXOCMYCKHbIX YCTPOMCTBAX BO
n3bexaHne obpasoBaHMs BO3AYLIHbLIX NPOBOK.

6.9. M'mppaBnuyeckne UcnbITaHUst HEOOXOAMMO NPOBOANTbL MPU NOCTOSHHOW TeMNepaType B [Ba 3Tana:

1-1 aTan - B TeyeHne 30 MUH ABaXxabl NOAHNUMATL AaBNEHUE 40 pacyYeTHOW BennYMHbl Yepes kaxablie 10 MuH.
B nocnegytowme 30 MMH NageHne gaBneHus B CUCTEME He JOSMKHO npeBbiwaTsh 0,06 MlMa;

2-i aTan - B nocreaywowmne 2 4 nageHne gaeneHusa (OT AaBreHusi, AOCTUIHYTOro Ha 1-M aTane) He OOJIKHO
ObITb OonbLe, Yem Ha 0,02 Mla.

6.10 WcnbiTaHHyt0 TpyOONPOBOAHYO CUCTEMY CnedyeT nepefaBaTth B 3KCnnyaTaumo B cooTBeTcTBun co CHul
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3.01.04.
7. QKCIMIYATAUMA N PEMOHT

7.1. Cnecapwn, npoussogsdline 3KCnnyaTtauumio U PeMOHT, OOMKHbl ObiTb O3HaKOMMeHbl C OCOBGEHHOCTAMM
06paboTkn n TexHonornen cbopkn MegHbIX TpyoO.

7.2. B cnyyae noBpexaeHusi ydacTtka TpybonpoBoaa Heo6x04MMO Bbipe3aTb U 3aMeHUTb AeEKTHBIN Y4aCTOK.
3ameHa nNpov3BOAMTCS C NMOMOLLBIO OTpe3ka MegHoOW Tpybbl HE0OXOAUMOW ANUHEI, COEQUHSIEMOrO ¢ TpyOonpoBoaoM
C nomMolbio nawku. Npu 3ameHe Tpyb6 BO BpeMs pemMOHTa He [OonyckaeTcs ycTaHaBnumeaTb TPyObl MeHbLUEro
anameTtpa. [py MCnonb3oBaHUN 3aXUMHbIX (DUTUHIOB B OTCYTCTBME ChneumanbHOro 060CHOBaHUS Npu NEpPBON Xe
BO3MOXHOCTM HEODXOAMMO 3aMEHUTb COEQUHEHUS HA NPEeYCMOTPEHHbIE MPOEKTOM.

7.3. Teun B pa3beMHbIX COEQUHEHUSAX YCTPAHSATCS NOABEPTLIBAHNEM FaeK UM 3aMeHON YNNOTHUTENS.

7.4. He ponyckaeTcs MexaHu4eckoe nospexageHve Tpyb npu nposBeaeHun Apyrux peMoHTHbIX paboT. B mectax
BO3MOXHOr0 NoBpexaeHus Tpyd HeoBxo0aMMO CTaBUTb OrPaXaeHus.

7.5. NS OYNCTKM Hapy>XHOW MOBEPXHOCTU credyeT NPUMEHATb MaTtepuan, UCKIIYalLWwmin MexaHndyeckue
NOBPEXAEHUSI CTEHOK TpyO.

7.6. Mpun 3amopaxuBaHMn BOObl B CUCTEMAX BOAOCHaBXEHNs N OTONNEHUS U3 MedHbIX Tpyb cnegyeTt nMeThb B
BUAY, YTO TPYObI M cOeaNHEHUS BblAepXUBaKT He Bonee:

3-x uMknoB - anst Tpy6 "M";

2-X umkIoB - ang Tpy6 "MT"

1-ro yukna - gns Tpy6 "T".

He cnepgyeTt gonyckatb 3aMOpaxXvMBaHUS BHYTPEHHUX CaHUTapPHO-TEXHUYECKMX cucTeM. B cnyyae 3amepsaHus
Hanmune npobok B Tpybax MOXHO pacno3HaTb MO MECTHOMY paclumpeHuto Tpybbl. [MporpeBate Tpyby cnenyet
TennbiM BO34YXOM UK ropsayert Bogon. Kateropuyeckn 3anpeLyaeTcst MCNosib3oBaTh OTKPLITOE Nams U o6CTyKMBaTb
TpyOy MONOTKOM; AOMycKaeTCs UCMOMb3oBaHWe WHAOYKLMOHHLIX 3nekTpoHarpesaTtenen. [pn npuMeHeHun rasoBoro
HarpeBa HeJonyCcTMMO HenocpeACcTBEHHOE BO3AEeNCTBME OTKPLITOro nramMeHun Ha Tpybbl. [Mpu nepBon BO3MOXHOCTM
crnefyeT 3aMeHUTb NOBPEXAEHHbIN y4acToK Tpybonposoaa.

7.7. Tpu ocnabneHuun 3agenku mexagy Tpyoor un rmnb3on, NPoOXoasLien Yyepe3 CTPOUTENbHbIE KOHCTPYKLMK,
HeobXxoAMMO ee YNMOTHUTL FepPMETUKOM.

7.8. B cnyyae nepepblBa B 3KkcnnyaTauum cuctem Bogonposoaa criegyeT usberate ANMTENbHOMO 3aCTOS BOAbI
B MeaHbIX Tpybax. [Nepen Bo3obGHOBRNeHneM paboTbl BOOONPOBOAA U3 MeaHbIX TPy ero cnegyeTt NpoMbiTb MUTLEBOW
BOLOWN 4O OOCTWKEHUSI CBOWCTB BOAbI, PErflaMeHTUPYEMbIX CAHUTAPHBIMW HOPMaMM.

8. TPEBOBAHNA TEXHUNK BE3OIMNACHOCTHU

8.1. MNpwu npounsBoacTBe paboT NO MOHTaXy BHYTPEHHUX CAHTEXHUYECKMX CUCTEM 3OaHWIA U3 MeHbIX Tpyb
Heobxogumo cobntogate TpeboBaHMa TeXHUKM B6e3onacHocTu cornacHo CHull 12-04.

8.2. MepgHble TpyObl B Mpouecce aKcnnyaTtauMym U MOHTaXa He BblOENSAT B OKPYXaIoLLy cpefy TOKCUYHbIX
BELLECTB M HE OKa3blBaKOT BPELHOIO BO3AENCTBUSI HA OPraHU3M YerioBeka npu HenocpeacTBEHHOM koHTakTe. PaboTta
C HUMU He TpebyeT 0cobbix Mep NPeLOCTOPOXHOCTH.

8.3. MoHTax Tpy6 AormKeH NpoBOAUTBLCA NOCIE OKOHYaHUSA COOPKN METaNNOKOHCTPYKLMIA.

8.4. MNpwu BbINONHEHMN PabOT MO MOHTaXy M PEMOHTY CUMCTEM BOOOCHAOXeHUs U OTOMMeHwus paspeluaeTcd
Nonb30BaTbCS TOMbKO UCMPaBHbIM MHCTPYMEHTOM U nNpucnocobneHmsmMmn ¢ obsisaternbHbiM COBNIOAEHNEM YCMOBUIA X
akcnnyaTaumn. [aedHble KMOYM  [OSDKHbI COOTBETCTBOBATb pa3mMepaMm raek. [yOku knouyem [AOMKHbl ObiThb
napannenbHbIMU U HEe UMETb TPELLMH 1 3abonH. CneayeT nonb3oBaTbCs AUHAMOMETPUYECKUMM KITIoYaMW.

["a30Bble KMO4YM HE OOIMKHbI UMETb 3a3yOpuH 1 conTon Haceukn. HarpeeartenbHble YCTPONCTBA U UX 3NIEMEHTHI
ONS NPOM3BOACTBA NasiNbHbIX paboT AOMKHbI COOTBETCTBOBAThL TPEOOBaHUSAM NPON3BOACTBA NaMKW.

8.5. Paboyee mecTo OOMKHO ObITb 4OCTAaTOMHO M PAaBHOMEPHO OCBELLEHO, 0e3 crnenswero Bo3gencTBus Ha
paboTtatoLmx cnecapen. HanpskeHne NnepeHOCHbIX CBETUIBHUKOB HE A0SMKHO npeBbiwaTh 42 B. Py4yHon nepeHOoCHOM
CBETUIMbHUK JOIMKEH MMETb MEeTannM4eckyro CeTKy NS 3alinTbl Namnbl, yCTPOWCTBO ANS ero NoABECKN U LUNAHIoBbIN
NpPoBOJ, C BUIIKOW.

8.6. NnapaBnunyeckMe UCMbITaHUS BHYTPEHHUX TPYOOMNPOBOAHLIX CUCTEM criegyeT NpOBOAWUTbL B MPUCYTCTBUM
mMacTepa wnu npoussogutens pabot. Cnecapu, nposoAdline UCMbITaHWUs, AOIMKHbI HaxoauTbcs B HGes3onacHbIX
MecTax Ha cnydan BbibnBaHuA 3arnyLlek u aBapuin.

9. SALLUTA OT KOPPO3NW

9.1. He pgonyckaeTcsa npoknaabiBaTb MedHble TPpyObl B MOMELLEHUAX 3apsaku akkyMynsaTopHbIX 6aTtapen unm
WHbIX, rAe BO3MOXHO HaBeJeHNe TOKOB, a TaKkkKe B NOMELLEHUSX CO cpejamMu, cogepXalliMMmm amMOHUIA, HUTPUTbI UK
cynbuabl, HanpUMep >XMBOTHOBOAYECKME epMbl, OOMHWU. [lpn CKPbITOM MOHTaXe Mo LITYKaTypkon u3
M3BECTKOBOrO pacTBopa WNU rurnca aHTUKOPPO3UOHHAsA 3alimTa He TpebyeTcd, KpoMe MpUMEHEHUs CMecCew,
copepxawux gobaBkn aMMOHUS.

9.2. Tpun akcnnyatauMn MedHbIX TPpyO B arpeccuBHbIX Cpefax, B TOM 4UCre MPOJSIOXKEHHbIX Mo 3emren,
cnegyeT OONONHUTENBHO NPUMEHATL!
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- @HTUKOPPO3MNOHHYIO 3aLUUTY, BbIMONTHEHHYIO B 3aBOACKMX YCITOBUSX, - NOSIMMEPHOE MOKPLITHE;

- @aHTUKOPPO3NOHHYIO 3aLUUTY CTbIKOB, BLINOSIHEHHYIO HA MECTE NOCPEeACTBOM KIEEBOro Unum TepMoycagoyHoro
NONMMEPHOro NOKPbLITUS.

9.3. PekomeHayeTcst nsberatb NOCTOSTHHOrO BO3AEWCTBUSI BMark Ha BHELLHIOK NMOBEPXHOCTb Tpybonpoeoda. B
NOMeLLIEHMAX MOBbILEHHOW BNaXHoCTW (6accenH, cayHa, 6aHsa) HeobXoaNMMO NPUHMMATE Mepbl N0 U30NALUN Takux
Tpy6. B ntobbix NOMeLLEHUAX HEXenaTenbHO 0bpa3oBaHMe KOHAEHcaTa Ha NOBEPXHOCTH Tpybonpoeoaa.

9.4 MNutbeBasl Boga AoMmKHaA cooTBeTCTBOBaThL TpeboBaHnsam CaHluH 2.1.4.1074 npu BennyuHax pH ot 6,0 oo
9,5. Kpome aT0ro, B BoAe He JOIMKHO ObITh M3MMLLIKA CBOOOAHOW YrNEeKUCNOThI.

9.5 Npn BOQONOAroTOBKE ANS1 CUCTEM MUTLEBOIO BOAOCHAOXeHMA n3 MedHblx Tpy6 cnegyeT KOHTPONMpoBaTh
n obecneuymBaTthb criegyroLmne 3Ha4eHnst napameTpoB Boabl (Tabnmua 11).

Tabnuua 11
[lokasarTesib Emo. MMHMMAaJIEHO MaxkcuMaJsibHO
M3MEPEeHNA OOIIyCTMMO JOITy CTMMO
BOOOPOMOHEIM [IOKa3aTeJIb PH 6,0 (pexomenn.|9,0 (pexomeHI.
7,5) 8,5)
XJIOPMIEL MT/ 71 - 350
Obmas XeCTKOCTb Mr-skB/0 1,42 3,1
CoorTHomeHue HCO /SO MT /1 1,0 -
3 4
CynbdaTs MI'/ JI - 300
HyTpaTH MT/ 71 - 45
CBOGOMHEI YyTJIEKMCJIIEI T'as |[Mr/J - 35
Kucsopoxn MIT/ 71 - He
KOHTPOJIMPYETCS
Hama Teipm MIT/ 71 - 2
Xeses0 (B pacTBOpE) M/ 71 - 0,3
MapraHel (B pacTBope) M/ 71 - 0,1
CyJnib @uObr - - HexeslaTeJsIbHO
XJji0p CBOBOMHEIA M/ 71 - Her
OT'PaHUYEHUS

9.6. B cucrtemax BopocHabxeHusi cnegyetr usberatb pacnonoxeHuss TpybonpoBogoB u3 cranu (3a
UCKIMIOYEHMEM HEpXKaBEILEN), antoMUHMSA, LMHKA Mocre MegHbiX (Mo HanpaBnEeHWIO OBWXEHUS MOTOKa BOAbI) BO
nsbexaHne npexaeBpeMeHHON KOppo3Mu nepBbiXx. B cnyyae ecnu ycrtaHoBka M3genuii U3 Takux MeTansnos
HeobGxogMma nocrie yyYactka ¢ MegHbiMM TpyGamu, TO HeoOXoAMMO MpeayCMOTPETb Hanuune B Takux M3Oenusix
NMacCMBHbIX aHOAOB, HANPUMepP 13 MarHus.

9.7. B cuctemax oTonneHus criegyeT cobnogats cneayowme npasuna:

- n3beraTb M3nuHero (HE06OCHOBAHHOMO) NMOMOMTHEHNST 3aMKHYTbIX KOHTYPOB TEMIIOHOCUTENEM, COAEPKALLNM
Kucrnopon;

- HeobxoguMMmo obecneunTb copepXkaHue Kucrnopoga B TennoHocuTene Hmke BenuuvHbl 0,1 mr/n. [pu
CMCTEMATUYECKON MOAMUTKE TEMNOHOCUTENS KUCIOPOAOM PEKOMEHAYeTCA NPUMEHATb TMAPasvH unu cynbut
HaTpus;

- napbl Mefb-cTarnb, MeAb-Xene3o, MeAb-UMHK B CUCTEMAX OTOMSIEHUSI MOTYT Bbl3BaTb NPO6eMbl TONbKO Mpu
noanuTke TennoHocuTens kucriopogoMm. Cnenyet npegycMaTpvBaTbh Mepbl MO pasbedVHEHWUIO Takux nap nyTem
NPUMEHEHUST MEPEXOAHMKOB M3 OpOH3bl UMM HepxaBsetowen crtanu. B cuctemax otonneHus m3 megHbix Tpyo
uenecoobpasHo MNpMMEHeHWe  OToMNUTENbHbIX MNpubopoB M3 Meaw, B TOM  4ucre GumeTannmyeckmx
antoMUHNEBO-MEHbIX.
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3a3eMnALLIEro anekTpoaa.

9.8. He Jonyckaetcda ucnonb3oBaHue prGOHpOBO,D,HbIX cuctem nM3 Meagm B Ka4dectBe OCHOBHOIO

9.9. TexHonornyeckas nNpombIBKa CUCTEMbI C Lienblo yaaneHusa octaTkoB droca, BO3MOXHO MonasLuero B

cuctemy, siensieTcs obsizatenbHon onepauuen. Mpu MCNoONb3oBaHWM COBPEMEHHBIX BOAOPACTBOPUMBIX (hrOCOB
TaKylo NPOMbIBKY criefyeT MpoBEeCTM He no3gHee 2 - 3 Mec Nocre OKOHYaHUsi MOHTaxa. YaaneHue 3ayceHua (rpata),
obpasytowerocsa npu peske Tpyb, siBnsieTca obasaTtenbHbiM TpeboBaHneM Ans obecneyeHnst cpoka cnyxobl MegHbIX

CUCTEM.
9.10. OnTMManbHbIMKU ANS Lenen AnUTENbHOIO CpoKa Cryx0Obl ABMAAKTCSA BEMMYMHBI CKOPOCTU noToka oT 0,25
0o 0,5 m/c gns cnctem oTonneHus 1 okono - B npegenax 1,5 - 2 m/c gns cuctem BOAOCHabXeHus.

KO3®ONUMEHTBI MECTHOIO T’MAPABITMHECKOIO COMNPOTUBIIEHUA
MHYTbIX MEOHBIX TPYBE N COEONHUTEINBbHbLIX YACTEWN

N HeTanm CxemMaTuueckoe 3HauyeHUue
m. nsobpaxeHue neTajen xosbdUuLIMEeHTa
1 OTBOI C pPaInyCcoM PUCYHOK 0,5
3aKpyrnJeHus >= 5d:
90°
45°
2 TPOMHMKM: Ha [IPOXOJ PUCYHOK 0,5
3 Ha oTeeTBjeHue 90° PUCYHOK 1,5
4 Ha cimsaHue 90° PHCYHOK 1,5
5 Ha pasmejieHue IO0TOKa |PUCYyHOK 3,0
6 KpecToBMHa: Ha NOPOXOoX|PucyHOK 2,0
7 Ha OTBETRBJIEHUE PUCYHOK 3,0
8 OTcrTyIn PUCYHOK 0,5
9 Ckoba PUCYHOK 1,0
10 BHesanHoe pacumpeHue |PucyHOK 1,0
0,5
11 Kamnau PruCyHOK 0,7

TABITMUbBI ANA NPUBNWMXXEHHOIO MMOPABITMYECKOIO

PACYETA MEOHbIX TPYBOMNPOBOOOB

Cucrtema BHYTPEHHErO ropsiiero BO4OCHabXeHus

MpunoxeHue A
(cnpaso4Hoe)

Mpunoxexue b

Tabnuua B.1
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q, a/c HapyXHEM OMaMeTp Ha TOJIIMHY CTEHKM TPYOE, MM
12 x 1 15 x 1 18 x 1 22 x 1 28 x 1 35 x 1,2 42 x 1,5

v, 1000i|v, 1000i|v, 1000i|v, 10001 |V, 1000i|v, 10001 |V, 1000

M/cC M/cC M/cC M/C M/cC M/cC M/cC
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0,02 0,25|17,9
0,04 0,5 |64,7 |0,3 [17,1
0,06 0,76|139 0,15|36,2 (0,3 |12,7
0,1 1,27|367 0,75|94,7 (0,5 |32,8 |0,32 |[10,6
0,12 1,53|521 0,9 |134 0,6 |46,2 |0,38 [14,9
0,14 1,78]702 1,06(180 0,7 |e61,8 (0,45 (19,8 |0,26 |5,3
0,16 2,041908 1,2 |232 0,8 |79,6 |0,5 25,5 10,3 6,8
0,18 2,29(1141 |1,36(291 0,9 |99,5 (0,57 (31,8 |0,31 |8,4 0,26 |2,7
0,2 2,55(1340 |1,5 |[356 1,0 |122 0,64 |38,8 |0,38 |10,2 |0,24 |3,3
0,22 2,8 |1685 |1,66(427 1,09|146 0,7 46,4 10,41 |12,2 |0,26 (3,9
0,24 3,06(1996 [1,8 |505 1,2 |172 0,76 |54,7 |0,45 |14,4 0,29 |4,6
0,26 1,96(590 1,3 |201 0,83 |63,7 |0,49 |16,7 |0,31 |5,3
0,28 2,11]681 1,4 232 0,89 |73,3 0,53 |19,2 |0,34 |6,1
0,3 2,26(778 1,5 |264 1,0 83,6 |0,57 |21,9 |0,36 [7,0 0,25(2,8
0,32 2,41|882 1,6 |299 1,02 |94,6 |0,6 24,7 10,38 [7,9 0,27|3,2
0,34 2,56(992 1,7 |336 1,08 |106 0,64 |27,7 0,4 8,8 0,28(3,6
0,36 2,71(1108 |1,8 |[375 1,15 |118 0,68 |30,9 |0,43 |9,8 0,3 [4,0
0,38 2,86(1231 |1,9 [417 1,21 [131 0,72 |34,2 |0,46 |10,9 |(0,32]4,4
0,4 3,02(1360 (2,0 |460 1,27 |145 0,75 |37,7 |0,48 |11,9 |(0,34]|4,8
0,46 2,3 1603 1,46 |189 10,87|49,2 |0,55 |15,5 |0,39]6,3
0,52 2,59|765 1,66 |240 0,98 |62,1 |0,62 |19,6 |0,44]|7,9
0,58 2,9 945 1,85 |296 1,09 |76,5 |0,7 24,1 |0,49]9,7
0,62 3,09(1076 |[1,97 [337 1,17 |87,0 |0,74 |27,3 |0,52]11,0
0,7 2,23 |426 1,32 |110 0,84 |34,4 ]0,59(13,8
0,78 2,48 |525 1,47 |135 0,93 |42,3 |0,65(17,0
0,86 2,74 |635 1,62 |163 1,03 |51,0 |0,72(20,4
0,94 2,99 |754 1,77 |193 1,18 |60,4 |0,79(24,2
0,96 3,06 |786 1,8 201 1,15 (62,9 |0,8 [252

[ata neyaTtn: 16.01.2006

CTtpouTtenscTeo

Iver 16



"CI 40-108-2004. MPOEKTUPOBAHWE 1 MOHTAX BHYTPEHHWX CUCTEM BOAOCHABXKEHWNA Y OTOMNEHWA 3OAHNA U3 MEOHbBIX TPYB" (0806peH 1 pekoMeHA0BaH k PUMEHEHH

54 x 1,5 64 x 2 76 x 2,5
i|v, 10001 |V, 10001 |V, 10001
M/cC M/c M/C
16 17 18 19 20 21
0,25(2,05
0,28(2,5
0,3 (2,8
0,343,606 0,251,606
0,38(4,4 0,28(1,9
0,42(5,2 0,3 (2,3
0,46(6,2 0,33(2,7
0,47(6,45 (0,34(2,8 0,24(1,2

[ata neyaTtn: 16.01.2006

CTtpouTtenscTeo
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"CI 40-108-2004. MPOEKTUPOBAHWE 1 MOHTAX BHYTPEHHWX CUCTEM BOAOCHABXKEHWNA Y OTOMNEHWA 3OAHNA U3 MEOHbBIX TPYB" (0806peH 1 pekoMeHA0BaH k PUMEHEHH

1,08 2,04 |2,53 |1,29 |78,8 |0,9 |31,5
1,2 2,26 [310 |1,44 |96,4 [1,0 |38,5
1,32 2,49 [373 |1,58 [116 [1,1 |46,2
1,44 2,71 |441 |1,73 [137 |1,2 |54,5
1,56 2,94 |515 |1,87 |160 [1,3 |63,6
1,6 3,02 |541 |1,92 |168 |1,34|66,7
1,7 2,4 |202 |[1,17|80,1
2,08 2,49 279 |1,74|110

2,24 2,68 [322 [1,88|127

2,4 2,88 [368 |2,01|146

2,56 3,07 |417 |2,14|165

2,72 2,28|185

2,88 2,41(207

3,04 2,55|230,
3,2 2,68|254

3,36 2,81|279

3,52 2,95|306

3,68 3,08(333

3,88

4,08

4,28

4,48

4,68

4,88

5,08

5,28

5,48

5,68

5,88

6,08

6,32

6,6

6,8

[ata neyaTtn: 16.01.2006

CTtpouTtenscTeo
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"CI 40-108-2004. MPOEKTUPOBAHWE 1 MOHTAX BHYTPEHHWX CUCTEM BOAOCHABXKEHWNA Y OTOMNEHWA 3OAHNA U3 MEOHbBIX TPYB" (0806peH 1 pekoMeHA0BaH k PUMEHEHH

0,53|8,1 |0,38]3,6 |0,27|1,5
0,59|9,8 |0,42(4,3 0,3 |1,8
0,65|11,8 |0,47|5,2 |0,33|2,2
0,7 |13,9 |0,5 |6,1 |0,36|2,6
0,76|16,2 |0,55|7,1 |0,36[3,0
0,78|17,0 |0,57|7,4 (0,4 |[3,2
0,86/20,1 |0,62|8,9 |0,11|3,8
1,02(28,0 |0,74|12,3 |0,52]|5,2
1,1 (32,2 |0,79|14,1 |0,56(6,0
1,18(36,8 |0,85|16,1 |0,6 |6,8
1,25(41,6 |0,91|18,2 |0,65|7,7
1,33|46,7 |0,96[20,4 |0,69(8,6
1,41(52,2 |1,02]22,7 |0,73|9,6
1|1,49|57,9 |1,08|25,2 |0,77|10,6
1,57(63,9 |1,13[27,8 |0,8 |11,7
1,65|70,2 |1,19(30,5 |0,85]|12,9
1,72(76,7 |1,25[33,4 |0,89|14,1
1,8 |83,6 |1,3 [36,4 |0,93]|15,3
1,9 |92,6 |1,37[40,2 |0,98]16,9
1,99(102 |144 |44,3 [1,03|18,6
2,1 112 |1,5 |48,6 |1,08][20,4
2,2 |122 |1,59]53,1 |1,13]22,3
2,3 133 |1,66]|57,7 |1,18]24,2
2,4 |144 |1,73]|62,5 |1,23]|26,3
2,5 |156 |1,8 |67,6 |1,28]28,4
2,6 |168 |1,87|72,8 |1,33|30,5
2,7 180 |1,94|78,1 |1,38]|32,8
2,8 193 |[2,01]|83,8 |1,43]|35,1
2,9 207 |2,08|89,6 |1,48|37,6
3,0 |221 |2,15|95,6 |1,53|40,0
2,24(103 |1,59]43,1
2,32|111  |1,65|46,3
2,4 119 |1,71]49,7

[ata neyaTtn: 16.01.2006

CTtpouTtenscTeo
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"CI 40-108-2004. MPOEKTUPOBAHWE 1 MOHTAX BHYTPEHHWX CUCTEM BOAOCHABXKEHWNA Y OTOMNEHWA 3OAHNA U3 MEOHbBIX TPYB" (0806peH 1 pekoMeHA0BaH k PUMEHEHH

Tabnuua B.2

Cucrtema otonneHus

q, Jn/c HapyXHEIM OMaMeTp Ha TOJIUMHY CTEHKM TpPyOB, MM

12 x 1 15 x 1 18 x 1 22 x 1 28 x 1 35 x 1,2 42 x 1,5

\Y% Hemnp— |V Hesnp—- |V Henp—- |V Henp—- |V Henep—- |V Hesnp—- |V Ierb
Ta P Ta P Ta P Ta P Ta P Ta P Ta P

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

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]1690 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

[ata neyaTtn: 16.01.2006 CTtpouTtenscTeo Iner 18



"CI 40-108-2004. MPOEKTUPOBAHWE 1 MOHTAX BHYTPEHHWX CUCTEM BOAOCHABXKEHWNA Y OTOMNEHWA 3OAHNA U3 MEOHbBIX TPYB" (0806peH 1 pekoMeHA0BaH k PUMEHEHH

2,5 (127 1,77(53,1

2,6 [135 1,83(56,6

2,7 (144 1,89(60,3

2,75(153 1,96(64,1

2,83(163 2,02(68,0

2,92(172 2,14(76,0

3,08(|192 2,2 (80,3

2,3 [90,5

2,4 (95,9

2,5 [101

2,6 [107

2,62(113

2,7 (119

2,8 [125

2,83(131

2,9 |[138

2,97(144

3,04|151

54 x 1,5 64 x 2 76 x 2,5
-V Jernp—- |V Jernp—- |V Jernp—
Ta P Ta P Ta P

16 17 18 19 20 21

[ata neyaTtn: 16.01.2006

CTtpouTtenscTeo
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"CI 40-108-2004. MPOEKTUPOBAHWE 1 MOHTAX BHYTPEHHWX CUCTEM BOAOCHABXKEHWNA Y OTOMNEHWA 3OAHNA U3 MEOHbBIX TPYB" (0806peH 1 pekoMeHA0BaH k PUMEHEHH

648 1,36|285 0,9 971 0,57 |309 0,34 |81

720 1,5 |349 |1,0 |119 |o0,64 |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
3240 1,7 |175 |1,08 [543 |0,75|217
3456 1,8 |198 |[1,15 |615 0,8 |245
3600 1,92 |222 |1,22 |691 |0,85|276
3888 2,04 |248 [1,29 [772 |0,9 |307
4176 1,39 |885 |0,97]352
4464 1,49 [101 |1,04]|401
4752 1,58 [113 |1,1 |452
5616 1,87 |157 |1,3 |623
5904 1,97 [173 |1,37|686
6192 2,06 [190 [1,44|752
6624 1,54|856
7056 1,64|967
7488 1,74|108

[ata neyaTtn: 16.01.2006

CTtpouTtenscTeo
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"CI 40-108-2004. MPOEKTUPOBAHWE 1 MOHTAX BHYTPEHHWX CUCTEM BOAOCHABXKEHWNA Y OTOMNEHWA 3OAHNA U3 MEOHbBIX TPYB" (0806peH 1 pekoMeHA0BaH k PUMEHEHH

0,25|16

0,44]55 0,32]24

0,47|63 0,34]28

0,5 |70 0,36|31 0,26|13
0,531]78 0,38|34 0,27]15
0,57]90 0,41]39 0,29|17
0,6 |102 0,44145 0,31]19
0,65[115 0,48]50 0,33|21
0,76]158 0,55]69 0,39]29
0,8 |173 0,58|76 0,41|32
0,84]190 0,6 |83 0,43]35
0,9 |216 0,65|94 0,461]40

0,96|244 0,69]106 0,5 |45

1,02|273 |o0,74|119 |o0,53|51

[aTta neyatu: 16.01.2006 CTtpouTtenscTeo TNuct 19(1)



"CI 40-108-2004. MPOEKTUPOBAHWE 1 MOHTAX BHYTPEHHWX CUCTEM BOAOCHABXKEHWNA Y OTOMNEHWA 3OAHNA U3 MEOHbBIX TPYB" (0806peH 1 pekoMeHA0BaH k PUMEHEHH

7920 1,84(121

8352 1,94(134

9072 2,04]1148

9792

10512

11232

11952

12672

13392

14112

14832

15768

16704

17640

18576

19512

20448

22572

23904

25056

26208

27360

28512

llpuMmeuanme. B Tabmuue - V B M/c, HenbTa P B Ia/Mm.

MpunoxeHve B
(cnpaBo4Hoe)

HOMOIPAMMBI AJTA MPUBITMXEHHOIO MTMAPABJTMYECKOIO
PACYETA MEOHbLIX TPYBOIMNPOBOOOB

[ata neyaTtn: 16.01.2006 CTtpouTtenscTeo Iuer 20



"CI 40-108-2004. MPOEKTUPOBAHWE 1 MOHTAX BHYTPEHHWX CUCTEM BOAOCHABXKEHWNA Y OTOMNEHWA 3OAHNA U3 MEOHbBIX TPYB" (0806peH 1 pekoMeHA0BaH k PUMEHEHH

1,08|304 |0,78|133 |0,56|56
1,14(337 |0,82[147 [0,59|62
1,24(395 |0,89[172 |0,64|73
1,33(458 |0,96[199 [0,69|84
1,43(525 |1,03|228 [0,74|97
1,52(597 |1,1 |259 |0,79|110
1,63|673 |1,17[292 |0,84|124
1,72|753 |1,25[327 |0,89|138
1,82(838 |1,32[364 |0,94|154
1,92(928 |1,39[402 |0,99|170
2,02(102 |1,46|443 |1,04|187
1,55(492 |1,08|201
1,64|557 |1,17]235
1,73|619 |1,24|261
1,83|684 |1,3 |288
1,92(752 |1,37|317
2,01|824 |1,44(347
1,59|426
1,68|469
1,76|514
1,84(560
1,92|609
2,00(600

[ata neyaTtn: 16.01.2006

CTtpouTtenscTeo
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"CI 40-108-2004. MPOEKTUPOBAHWE 1 MOHTAX BHYTPEHHWX CUCTEM BOAOCHABXKEHWNA Y OTOMNEHWA 3OAHNA U3 MEOHbBIX TPYB" (0806peH 1 pekoMeHA0BaH k PUMEHEHH

0,7 — d,
~ -~ 76,1
0,5 —
03 — V5 — 64
4 — 10
N 3 __ 6 54
- 4
0,1 — 2 —
- 1,5 2 42
0,07 _t - _—
0,051 1}_ 1 .
0.03— 0,75— ~ 06
0,4
T 0,5— 28
0,2
0,01— -
0,007— 0,25~ ’ 22
— 0,06
0,005 — i3
0,003—
o 15
0,001—L% 12

dH - HapYXXHbIK anameTp Tpy6, Mm;
g - pacxop Bogapl, n/c; V - ckopocTb, M/C;
I, - noTepn Hanopa Ha TpeHue no AnuHe Tpybonposoda

PucyHok B.1. Cuctema xonogHoro BogoCHabXeHus

[ata neyaTtn: 16.01.2006 CTtpouTtenscTeo Tner 21



"CI 40-108-2004. MPOEKTUPOBAHWE 1 MOHTAX BHYTPEHHWX CUCTEM BOAOCHABXKEHWNA Y OTOMNEHWA 3OAHNA U3 MEOHbBIX TPYB" (0806peH 1 pekoMeHA0BaH k PUMEHEHH

AP 1 —
0,7 —
0.5 — d, —76,1
0,3 —
[ 64
G 10 —
6 —] — 54
0,1 = 4 —
07—~ V 2 — =
__-_ 1,5 — 2 = f—— 42
05—
03— 10— ' s
4 075 ~ 06—
0,4 ]
0.5 1 r‘ 28
0,01 — 0,2 — \
0,07 ~ ~
0,05 — 0,25—L 013 — 22
] 0,06 —
0,03 —{ — 18
— 15
0,01 —
deee 12

dH - HapyXHbI guameTp Tpyd, Mm;
G - cekyHOHas macca TennoHoCUTens, Kr/c;
V - ckopocTb, M/C; AP - notepu gaeneHus, klMla/m

PucyHok B.2. Cnctema otonneHums

Mpunoxexue I
(cnpaso4Hoe)

METOLMKA PACYETA PACCTOAHU MEXKZY OMNMOPAMM
TOPN3OHTAINBbHbIX TPYBEOMNPOBOOB

PacctosiHue mMexay ropusoHTarnbHbIMKU onopamu criedyeT onpeaensitb No oopMyrnam, y4nTbIBaoLNUM:
[onycTumMoe 3HavyeHue npormda kak abcontoTHoOM Benu4unHbI f

L, >0,472(384AEf )" D*”, (I.1)

roe E - mogyne ynpyroctn meaw, lMa;
D - HapyxHbIi guameTp TpyObl, M;

0=0,25;

4YacCTu Hapy>XHOro gnameTpa m1

Lo, > 0,472(384AEM,)" D**; (r.2)

[ata neyaTtn: 16.01.2006 CTtpouTtenscTeo Iuer 22



"CI 40-108-2004. MPOEKTUPOBAHWE 1 MOHTAX BHYTPEHHWX CUCTEM BOAOCHABXKEHWNA Y OTOMNEHWA 3OAHNA U3 MEOHbBIX TPYB" (0806peH 1 pekoMeHA0BaH k PUMEHEHH

YacTtu nponeTtam,

L., >0,366(384AEm,)' D*,(r.3)

f(h)
v =0,33;

gonyctuMmoe HanpsaxeHune B CTEHKe pr6b| nnbo NPOYHOCTb COeAMNHEHUA, HaxoadAlleroca Mmexay onopamu, Ha
pactskeHue O

20

L, >0,314|12AD| o - KK3P ,(C.4)

2

roe P - BHyTpeHHee gaBneHune B Tpybonposoae, lMa;

A= ()

2ym 3yB

rae 7, W Y, - yoenbHblii Bec meam u Boapl, H/M3, coOOTBETCTBEHHO;

Kl, Kz, K3- KO3hPULMEHTLI, MPUHMMaeMble No rpadukam (pUCyHOK .1) B 3aBUCUMOCTU OT BENUYMHBLI N,
obpatHon SDR TpyObl (OTHOLLEHME HApY>XHOro AuameTpa K TOMNLIMHE CTEHKN).

100 K; 100 K, 100 K,
ST
6 50k 30
L L
8 r 40t _4 35
ol 35
10 30 ~ 40
12F 25
14F ~ 45
TR
;g: 16 K, 4 50
14
5+ 12k —l 55
K I,
0L 10k ' K, "
35
40
45 63
50
60 - 70
70
80 -~ 75
90 [
1 i X0 2t b Joy a2 1180
00 4 5 6 8 1012 16 20

100n

PucyHok I".1. Mpadhmkn ans onpegeneHnsa koapuunNeHToB
K,, K, u K, B 3aBucmMocTyt 0T n (OTHOLIEHNS TONLMHBI
CTEHKW K Hapy>XHOMy auameTpy TpyObl)

CnenyeT NPpUHMMaTb B 3aBUCUMOCTU OT BUAaA NPOKIagKu pr60r|pOBOJJ,OB (CKprTaﬂ nnn OTKprTaﬂ) 3HayeHus f

[ata neyaTtn: 16.01.2006 CTtpouTtenscTeo Iuer 23



"CI 40-108-2004. MPOEKTUPOBAHWE 1 MOHTAX BHYTPEHHWX CUCTEM BOAOCHABXKEHWNA Y OTOMNEHWA 3OAHNA U3 MEOHbBIX TPYB" (0806peH 1 pekoMeHA0BaH k PUMEHEHH

=25-10mm, m =0,02-0,11 M, =0,001 - 0,01, O .20-30% NMPOYHOCTM Meau, U3 KOTOPOW M3rOTOBMEHbI TPYObI,
nmbéo 50 - 60% npoYHOCTM Ha pacTsKeHMe KOHKPETHOro Buha coeaunHeHus (NasiHoro, KOMNPECCUOHHOrO,
pe3bb0oBOro).

Mpunoxexne [
(cnpaBo4Hoe)

KOMMNEHCALA TEMMEPATYPHbIX IMHENHbLIX JE®OPMALIA TPYEONPOBOOOB

KomneHcauusa TemnepaTtypHbIX AedopMauunii y4acTkoB TpyGornpoBoda MOXeT GblTb OCYLUeCTBreHa 3a cyeT

CaMOKOMMEHCcaLuUn Npy COOTBETCTBYHOLLIEN PACCTaHOBKE HEMOABWXHbLIX U CKOMb3SILLMX OMOop.
Pacuer komneHcupytowernn cnocobHoctn [1-o6pasHbix ©  [-06pasHbix anemeHTOoB  TpybonpoBoaoB

npoussoauTca no popmyrne (pmucyHok [.1)

L, = AJd Al,(@.1)

roe L, - Bbinet komneHcartopa, m;
Al - nuHeiiHas gedopmaums yyactka TpyGonposoda npy U3MeHeHUW TemnepaTypbl BO3dyXa Mpy MOHTaxXe U

akcnnyaTaumu, m;
A - koahdumumeHT ynpyroctu Tpyo, A = 33.

X
X

A

L He menee 16r

3r

a - 0TBO006pasHbIx; 6 - KpyroBbIX; B - [1-06pa3HbIx
PucyHok [1.1. PacyeTHble CXeMbl FHYTbIX KOMMNEHCATOPOB
Ona Tpy6 B MArkom, nonyTBepAOM W TBEPOOM COCTOSIHUAX NUMHEeNHas aedopmMauus onpegensercs no
dopmyne
Al = aLAt, (0.2)

roe L - anvHa gedbopmumpyemoro ydacTka Tpybonposoda npu TeMrepartype MoHTaxa, M;
At - nepenag Temnepatyp Mexay TemnepaTypoli Bo3ayXa B MOMELLEHWM MpU MOHTaxe M akcnnyartauyuu, °C

[ata neyaTtn: 16.01.2006 CTtpouTtenscTeo Iucer 24



"CI 40-108-2004. MPOEKTUPOBAHWE 1 MOHTAX BHYTPEHHWX CUCTEM BOAOCHABXKEHWNA Y OTOMNEHWA 3OAHNA U3 MEOHbBIX TPYB" (0806peH 1 pekoMeHA0BaH k PUMEHEHH

(K);

(04

- KO3 DULIMEHT NIMHENHOTO pacLUMPeHnst Meaw, pasHbiid 17-107°, 1/°C (1/K).

MpunoxeHue E

(cnpaso4Hoe)
TEMMNEPATYPbI MAVKW
Tabnuua E.1
CocTap OpuIoA TemnepaTypa MnJjiaBjeHusd npunosa, -C
97% Sn 200 - 240
3% Cu
95% Sn 200 - 250
5% Ag
Tabnuua E.2

CocTap npunosa

TemnepaTypa NJaBJIeHUS
npunosa, °C

TeMnepaTypa NOalku,

45% Ag
27% Cu
3% Sn

25% Zn

640 - 680

670

44% Ag
30% Cu
26% Zn

680 - 740

730

630 - 730

710

650 - 810

710

710 - 880

730

Marika megb-megb BO3MOXHa 0e3 hntoca, a ans namkM megb-natyHb MM Meab-OpoH3a HeobxoauMmo

NPUMEHSTL brtoc.

BUBJITMOTIPA®NA

Mpunoxenune XK
(cnpaBo4HoE)

[ata neyaTtn: 16.01.2006
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"CI 40-108-2004. MPOEKTUPOBAHWE 1 MOHTAX BHYTPEHHWX CUCTEM BOAOCHABXKEHWNA Y OTOMNEHWA 3OAHNA U3 MEOHbBIX TPYB" (0806peH 1 pekoMeHA0BaH k PUMEHEHH

[1]1 TY 48-0808-47-96 TpyObl MegHble BOAONPOBOAHbIE

[2] TY 184450-106-043-98 Tpy6bl MegHble ans TpybonpoBonos

[3] TY 184450-106-044-98 ®DUTUHIM (COeQUHUTENbHbIE YacTW) U3 Meau Anst coeanHeHust TpybonpoBoaoBs
MEeTOAO0M KanunnspHoW namnkm

[ata neyaTtn: 16.01.2006 CTtpouTtenscTeo Iucr 26



