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BBEAEHWUE

Hactoawmit CBog, NpaBuA COLEPKUT MOJIOKEHUA MO MPOEKTUPOBAHMIO U MOHTaXKy BHYTPEHHUX
CUCTEM BOAOCHADXKEHWs M OTOMNeHMA 34aHUN M3 MeaHbiXx Tpyb. BbIMOAHEHME 3TUX MON0XKEeHUN
obecneunTt cobnogeHne TpebOBaHUM K BHYTPEHHMM CUCTEMamM BOAOCHAOMKeHWs U OTOoNnAeHus,
yCTaHOBAEHHbIX AelcTeytowmmm CHulM 2.04.01-85* "BHYyTpeHHM BOAOMNPOBOA U KaHanM3aumsa 3gaHuin”,
CHuM 41-01-2003 "OTonneHune, BEHTUNAUMUA U KoHAMLMOHUpoBaHKMe", CHuM 3.05.01-85 "BHyTpeHHME
CaHUTapHO-TeXHUYeckme cuctembl" n CHull 41-03-2003 "Tennosas wusonauma obopygoBaHua U
Tpybonposoaos".

B CBoae npaBwma ycTaHOB/IEHbl TPeHOBAHMA K COPTAMEHTY MeAHbIX TPYO, COEANHUTEIbHBIM YacTAM
M cnocobam Mx coeauHEHUs, NPUBEAEHbI NPABMAA XPAHEHUA U MOHTaXKa TPyb, mMeToAbl UCMbITaHUS,
npaBuna 3KcnayaTaumMm U pemoHTa TpybonpoBOAHbIX CUCTEM, @ TaK¥Ke TEXHUKM 6Ee30MacHOCTU NpU UX
BbINONHEHUN. [MpuBeaeHbl METOAMKM TMAPABAMYECKOrO pacyeTa TpybonpoBoAoOB BHYTPEHHErO
BOAOCHAOXKEHUA U OTONNEHMA, @ TaKKe Bblbopa cnocoboB KOMMEHcaL MM TeMNepaTypHbIX Aebopmaunii
TPYD M PacCTaHOBKM HA HUX KPEMNEHUI ¢ yueTom TpeboBaHMIA NPOYHOCTU U AONTOBEYHOCTU BHYTPEHHUX
cetei.

B pa3paboTtke CBoAa NpaBua NPUHMUMAM yYacTUe: KaHA. TexH. Hayk T.C. Bnacos, KaHA. TEXH. HayK
A.A. OTcTaBHOB, KaHA. TexH. Hayk A.B. Cnaaxos (F'YM "HWMUMocctpoin"), B.A. Mnyxapes, B.M. bosbenb
(Focctpont Poccuu), B.C. MoHoB (Hekommepueckoe napTHepcTso "HaunoHanbHbi LeHTp Mean"), KaHa.
TexH. Hayk H.W. Nebeaes (IMI International), 1.C. Bacunbesa (®ryn LHC).

1. OBNNACTb NPUMEHEHUA



HacToawmin CBog, npaBua pacnpoCcTpaHAETCA Ha NPOEKTUPOBAHME U MOHTaX CUCTEM BHYTPEHHErO
XO/I0QHOMO W ropsAYero BOAOCHAOMKEHMA M OTOMNEHWUA 34aHUMIA U3 MeaHblX Tpyb (aanee - Tpybbl),
TPAHCMOPTUPYIOLLMX BOAY, OTBEYAIOLWMX TPEOOBAHUAM K KayecTBy BOAbl LEHTPA/IM30BaHHbIX CUCTEM
NUTbEBOro BOAOCHabXKeHUs, ycTaHoBAeHHbIM CaHluH 2.1.4.1074 c copepraHnem:

Kucnopoga - meHee 0,1 mr/n (TonbKO A8 CUCTEM OTONNEHUSA);

xnopa - He 6onee 30 mr/n;

pH-016,0 8o 9,0.

MegHble Tpybbl, CcoeAuMHUTENbHblE AeTaAu WM NPUNOM  AO/KHbI  MMETb  CaHUTapHO-
3NMAEMMUOIOTNYECKOE 3aK/I0YEHME U CePTUPUKATLI COOTBETCTBUA.

2. HOPMATUBHBbIE CCbI/TIKK

B HacToAwem CBoae npasBua NpUBEAEHbI CCbIIKM Ha Ceayolmne HOPMATUBHbIE LOKYMEHTbI:

CHuMN 2.04.01-85* BHyTpeHHMI1 BOAONPOBOA, U KaHaNU3aLMA 30aHNM

CHuM 3.01.04-87 MpuemKa B 3KCMyaTaUUO 3aKOHYEHHbIX CTPOUTENIbCTBOM 06BbEKTOB. OCHOBHbIE
NonoXeHunA

CHwmI 3.05.01-85 BHyTpeHHMeE caHUTapPHO-TEXHUYECKUE CUCTEMDI

CHwnIM 12-04-2002 Be3sonacHOCTb TpyZ4a B cTpouTenbcTee. YacTb 2. CTpouTeibHOe Npon3BoACTBO

CHwu1IM 41-01-2003 OTONneHUe, BEHTUNALMA U KOHOUUMOHMPOBAHME

CHwuMN 41-03-2003 Tennosana nsonauma obopyaosaHma n Tpybonposoaos

CMN 41-103-2000 MNpoeKTUpoBaHUe TENIOBOM U30NALMKN 060pPYA0BaHMA U TPyBONPOBOAOB

B3ameH FOCT 859-78 ¢ 1 mapTa 2002 roga BBeaeH B gencrtame FOCT 859-2001.

FOCT 859-78 Megb. Mapku

FOCT 6357-81 OcHOBHbIe HOPMbI B3aMMO3aMeHAEMOCTU. Pe3bba TpybHas umnmHapuyeckas

CanlnH 2.1.4.1074-01 MutbeBas Boga. [uUrneHunyeckme TpeboBaHMA K KayecTsy BoOAbl
LEHTPANIN30BAHHbIX CUCTEM MUTLEBOrO BOAOCHAOKeHMA. KOHTPOb KavecTBa.

3. MPOEKTUPOBAHUE TPYEOMNPOBOAHbLIX CUCTEM

Mpn NpPoeKkTUPOBaHUM TPYOONPOBOAHbLIX CUCTEM M3 MefHbIX TPyb cneayeT pyKoOBOACTBOBATLCA
TpeboBaHuamu CHul 2.04.01 u CHuMM 41-01.

Boibop agnameTpa meaHbIX TPYO AOMKEH OCYLLECTBAATLCA HA OCHOBAaHWUM TMAPABAMYECKOTO pacyeTa.
CnepyeT NPWHUMATL, Kak npasuno, Tpybbl C MWUHUMANbHOW TO/LLMHON CTEHKU. Tennousonaums
TpybonpoBoAoB N3 MeAHbIX TPYO A0/1KHA OCYLLECTBAATLCA B COOTBETCTBMM C TpeboBaHnammn CHuM 41-03
n CINn 41-103.

3.1. TEXHUYECKME TPEBOBAHMA

3.1.1. Ans ycTpoinctea TpybonpoBOAOB A0NKHbI MCMOAb30BATLCA TPYObI, U3FOTOBAAEMbIE COMNACHO
TEXHUYECKOMY AOKYyMeHTy [1] n3s megm mapok M1l no FOCT 859 wmam m3 megu mapkm CuDHP c
XMMMUYECKMM COCTaBOM: Meab U cepebpo - He meHee 99,9%, docdop - (0,015 - 0,040) %, npumecwn -
oCTafibHoe.

JonycKkaetcs npumeHeHWe MeaHbIXx TpPyb ApyrMx MapoK, OTBEYAlOLWMX BblleyKa3aHHbIM
TpeboBaHuAM.

3.1.2. OcHOBHble PU3MKO-MEXAHMYECKNE CBONCTBA MeAHbIX TPYD, U3rOTOB/IEHHbIX MO TEXHUYECKOMY
OOKyMmeHTy [2], npu TemnepaType 20 °C f0/1KHbI COOTBETCTBOBATL YKasaHHbIM B Tabanue 1.

Tabnnua 1

HammMeHOBaHME IOKa3aTessa CocrodaHue

Markoe M |IlonmyTBep- |TBepmoe T



(R220) noe IIT (R290)
<E> (R250) <*>| <*>
BpeMeHHOe comnpoTuBJieHMUe, MIla 210 250 280
OTHOCHUTEJIbHOSe YyIJIMHEeHue, % 40 20 3
-5 0,6 - 0,9|0,8 - 1,1 (1,0 - 1,3
Monyne ynpyroctu, Mla - 10
KosdduumeHT JIMHENMHOTO yIJIMHEeHms |17 17 17
5
10
TenIonpoBOOHOCTE, BT/M K 365
YoeJjibHasg TEIJIONPOBONHOCTE, 3,85
2
xkIx/xr-°C-10
<*> R - o0OO3HaueHMEe BPEMEHHOTO CONPOTUBIIEHNA COTJIaCHO
MEeXIOyHapOOHOM KJlaCCUbMUKALUM.

3.1.3. Hapy:KHblIl AnameTp U TOLWMHA CTEHKM MeaHbIX TPpy6 [1] npuBeaeHbl B Tabanuax 2 n 3.

Tabanua 2

B MummmmMmeTpax

HoMMHAaJIbHEI HAPYXHBI OMaAMETP [lpenesibHOE OTKJIOHEHME
[Io cpen- |llo HapyXHOMY IMaMeTpy
HeMy <xE>
oaMeTpy
BCe TBEPIOe IoJIyTBEPIOE
COCTOSIHUSA | COCTOSIHME | COCTOSHME
Oor 6,0 go 18,0 BxJD0U. +/- 0,04 |+/- 0,04 |[+/- 0,09
Cs. 18,0 " 28,0 " */= 0,05 1+/- 0,06 |+/- 0,10
" 28,0 " 54,0 " +/- 0,06 |+/- 0,07 [+/- 0,11
" 54,0 " 76,1 " */= 0,07 |+/- 0,10 1+/- 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 -

<*> BkJouas OBAJIbHOCTL (OTKJIOHEHME OT KPYIJIOM (QOPMEL) .

[Ipumeuanuusa. 1. IlpemesibHEIE OTKJIOHEHUS 10 HaAPYXHOMY IMaAMETPY
ona  Tpy® B MATKOM COCTOSHMUM I[IPUMMEHMME TOJIBKO K CpeIlHeMYy
OVaMeTpy .

2. Tpy6el mnuaMeTpoM cehlle 108 MM COeIMHSAKTCS CBAapkKOM MM
BHICOKOTEMIIEPATYPHOM namKoM, TIIOBTOMY TOUHOCTB MCIIOJIHEHUS I10
HapPyXHOMY IMaMeTpy He MMeeT 3HAauUeHUS.




B MummmmmmMeTpax

Homm— [IlpemeJibHOE OTKJIOHEHME II10 TOJIIMHEe CTEHKM IIPM HOMMHAJILHOM
HaJb— TOJIIMHE CTEeHKM <*> 1IJjigd PeKOMEeHIOOBAHHBIX TUIOPa3MEepPOB
HBIV
HapyxX-
HBIV
ova-
MeTp
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 el EVE EVE EVE
0,09(0,15(0,18]0,23
35,0 +/- |+/-
0,18(0,23
42,0 +/- +/-
0,18(0,23
54,0 +/= |+/= |+/-
0,18(0,23|0,30
64 ’ 0 +/ -
0,30
66,7 +/_
0,18
76,1 +/_ +/_
0,23(0,30
88,9 +/-
0,30
108,0 +/- +/-

0,23 0,38

Tabaunua 3



133,0 +/- +/-
0,23 0,45
159,0 +/- +/-
0,30 0,45
219,0 +/_
0,45
267,0 +/_
0,45
<*> BxJjiouas OTKJIOHEHME OT KOHLEHTPUUYHOCTU.
[lpMeuaHme. KOHLEHTPMUHOCTD (P2aBHOMEPHOCTBL TOJIIMHEL CTEHKM)
KOHTPOJIMPYETCSH MNpenesibHEIMM OTKJIOHEHMAMM I10 TOJIIMHE CTEHKMU.

3.1.4. B 3aBMCMMOCTM OT AMameTpa MOXKHO MCMNoNb30BaTb TPybbl B oTpeskax nmMbo B byxTax
HapyXHbIm anameTpom byxT 500 - 1000 mm (Tabanua 4). Tunosble pasmepbl U OTKAOHEHMA LOMYCKAOTCA
Mo COrIacoBaHUIo.

Tabnuua 4
HapyXHE OMaMeTP HoMmHasneHa g OTKJIOHEHMUE, MM Bun
TpyD, MM OJMHa TpyO, M
6,0 - 22,0 25 wmmu 50 +/- 500 ByxTa
12,0 - 108 (267) 3 -5 + 50 OTpesok

3.1.5. Tpybbl B MATKOM COCTOSIHUM CaedyeT NPUMEHATb AN YCTPOMCTBA KOMIEKTOPHbIX CUCTEM
BOAOCHAbXEeHUss W CcUCTeM OTONNeHMA C paguanbHbiM  pacnpegeneHMem TensoHocuTens K
HarpeBaTe/ibHbIM Npudopam.

3.2. COPTAMEHT COEAMHWUTENbHbIX YACTEWN

3.2.1. Ana ycTpoiicTBa NOBOPOTOB U OTBETB/IEHMI Ha TpybonpoBodax M3 meaHbIXx Tpyb cnepyet
NCNoab30BaTb COOTBETCTBYHOLINE MeIHble COeAMHUTE/IbHbIE AeTaNn OTEeYECTBEHHOIO UK 3apybeskHOro
npoussoAacTtsa [3].

Mpu cooTBeTCcTBYIOLEM OBOCHOBAaHUW AOMYCKAETCA MPUMEHEHUEe COeAMHUTENbHbIX AeTanen us
6pOH3bI, NAaTyHU, HEPXKABEIOLLEM CTan U TEPMOCTOMKUX NiacTmacc.

Ons npucoeamnHeHns megHbix Tpyb ¢ HarpeBaTe/ibHbIM NPUOBOPOM M3 aJlOMUHMA U ero CrniaBoB
cnepyet NPUMeEHsTb pe3bboBble NepexoaHble A4eTasln U3 HepyKaBetoLeln CTanm nam 6poHsbl.

3.3. TUMbl COEAUHEHUM

3.3.1. Tpybbl mexay coboit n c coeguHUTENIbHBIMU AETANAMM AOIKHbI COEAMHATLCA NOCPEACTBOM
CBapKW M KanuanapHoi naiiku. Mpu cneumnanbHOM 060CHOBaHMM MOXKHO MCMOJIb30BATb U Apyrue TUMbl
COeINHEHNNA.

3.4. TMOPAB/IMYECKMIA PACYET

3.4.1. TuapaBANYECKUt pacyeT BHYTPEHHUX CUCTEM BOAOCHAOKEHMA M OTONNEHUA U3 MeAHbIX TPYD
cnefyeT BbIMNOMHATb B COOTBETCTBUM € TpeboBaHMAMM HacToawero Ceoga npasua, CHuM 2.04.01 n CHul
41-01.

3.4.2. MoTtepwn Hanopa H, m, Ha y4acTKe BOAONPOBOAHOM ceTM onpeaensatoTca no popmyne



2

.V
H = Li, +£Z§j, (1)

rgoe L - pacyeTHas g/inMHa yyacTka Tpybonposoaa, M;
I, - noTepmn Hanopa, Bbi3BaHHbIE FMAPABNINYECKUM COMPOTUBAEHUEM eAUHULbI ANNHbI TPY6;

V - cpeaHsas Mo CeYEHUIO CKOPOCTb ABWMKEHWUA Boabl, M/c (A0 4 m/c - Ans cucTem XONO4HOro
BOAOCHabeHns, A0 3 m/c - ropayero n Ao 2 m/c - otonneHuns);
g - yCKopeHue cBoboaHoro nageHus, m/c2;

2E - CymMmmMma KO3 WUMEHTOB TUAPABAMYECKOrO COMPOTUBAEHUA CTbIKOBbIX COEAMHEHWUN,
J

CoegNHUTENDbHbIX l‘IaCTel\;L apmaTtypbl, NTPUHMMAEMBIX MO NacnopTy 3aBOﬂ,OB-M3I'OTOBMTe}1€ﬁ nmbo no
AaHHbIM, aHAa/TOTNMYHbIM NPOEKTUPYEMbBIM CUCTEMAM, I'IpVI611VI)-KEHHbIe 3HayeHuA 6 MOXHO NPUHNMATb

no MpunoxxeHuio A.
3.4.3. MoTepu Hanopa Ha eaAnHULY A/IMHbI TPybonpoBoaa cieayeT onpeaenste No Gopmynam:
L1151 CUCTEM XOJI0LHOTO U LIMPKYAALMOHHOIO TPy6onpoBoAoB ropaYero BOAOCHabXeHNsA

i =0,016vV°2V!75d %, ()

Ana nogakowmnx pr60ﬂp080,ﬂ,OB Ccncrem ropadero BO,CI,OCHa6)KEHl/1ﬂ

6,521gd +lgv—d 0,661gd +O,llgv—d V2
v v

+ /> (3)

1151g>d vd) d !
lg ¢ |lgd
(gv g

i =0,051

roe v - KoapPpUUMEHT KMHeMaTUYeCKo BA3KOCTU BOAbl, M2/c, 3aBMCUT OT TemnepaTypbl (Tabauua
5);
d - pacyeTHbI guameTp TPYH, M (MPUHMUMAETCA PaBHbIM BHYTPEHHEMY).

Tabnuua 5

[lokazaTesb BemmumHa nokasarTesa npu
Temnepatype, °C

5 10 20 50 60 70 80 90
6 1,52 (1,31 |1,01|0,55(0,47(0,41]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/mM3

3.4.4. NageHune gasneHnA AP , Na, B cucteme otonsieHns cnegyet onpeaensatb Bo popmysie
AP=RL+Z,4)
roe R - yaenbHas AnHeliHas notepsa AasaeHua Ha 1 m aauusl, Ma/m;

Z - noTepAa AaBaeHUA Ha MECTHbIX conpoTueaeHusx, Ma.
3.4.5. NoTepu AasneHuns no anuHe, Na/m, MoXHO onpeaennTs No popmyne



2

N
R=2—10’,
5g 105 )

roe A - KoahPULMEHT CONPOTUBAEHMA NO ANNHE.
3.4.6. KoapdnLMeHT conpoTusaeHus no aganHe A cneayet onpeaenarts no popmyne

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

3,7d > (6)
K

e}

J=

Ig

rae b - yncno I'IO,CI,O6VIF| pPeEXmMmMoB Te4eHnAa soabl;

K, - koadpduumeHT skBMBaNeHTHOI LWepoxoBaTocTy, m;

Req) -yucno PeitHonbaca ¢akTUYeckoe.

dakTMyeckoe uncno PeltHonbaca Req, onpeaensetca no ¢opmyne

dv
Re, =—.(7)
Vv

Yucno PeitHonbaca Re , cootsetctBylollee Hauany KeagpaTUuHOW 061acTU MMAPaBANYECKNX

KB/

COMPOTMBAEHUIA NPU TYPBYNEHTHOM ABUNKEHUN BOAbI, onpeaenseTtca no popmyne

Yuncno nopobun perkMmos TedeHusa Boabl b onpegensaerca no popmyne

b=1 +lgﬂ .(9)
IgRe

KoappULMEHT SKBUBaNEHTHONM (paBHOMEpHO-3epHUCTOM) WwepoxosaTtocT K., m, npuHumaetcs

) ’
pasrbim 1,0-107° m.
3HaueHua Z cneayeT onpenenatb no dopmyne

Z=0,5pV’LE, (10)

rae O - NAOTHOCTb TennoHocuTens, Kr/m3 (tabauua 5).

3.4.7. MNpu npoBeAeHUM NPUOBAUMKEHHBIX TUAPABANYECKUX PaCcYeToB CAeayeT Mo/b30BaTbCA
Tabamuamu (MpunoxkeHue b) n Homorpammamm (MpunoxkeHune B).

3.5. PACYET KPEMJIEHWM M KOMIMEHCATOPOB

3.5.1. Bbibop NPUBAUMKEHHbIX 3HAYEHUN PACCTOAHUNA MEXKAY KpenaeHusmu TpybonposoaoB w3
TBEpAbIX MefHbIXx Tpyb cneayeT ocywectsaatb Mo rpaduky (pucyHok 1). PacctosaHue mexay



KpenieHnAMMU TOpPU3OHTaNbHbIX TPybOOMPOBOAOB M3 MNOAYTBEPAbIX W MArKMX Tpy6 HeobxoamMmo
NPMHMMaTb MeHblie Ha 10 n 20% cooTBeTCTBEHHO. bosiee TOYHble 3HAYeHMA PACCTOAHUIN MeXKay
KpenieHnaMM Ha ropU30oHTabHbIX TPYBOMNpoBOAaX caeayeT onpeaenatb pacyetom (Mpunoxenue ).

PaccrosiHMe MEXOY ONoOpaMH, M
(V%)

2 /

0 20 100 120
HapyxHzsiii nuaMerp Tpy6, MM

PucyHok 1. 'paduk ana Bbibopa pacCTOAHUN Mexay
KpenneHUAMM ropu3oHTaNbHbIX TPYOONPOBOAOB M3 TBEPAbIX MeAHbIX TPYD

PaccToAHUA MexXay KpenneHUsamu BepTMKasbHbIX TpybonpoBoaoB MoOryT 6biTb 6onble Ha 25 m
30%. Ha cToske [0/1XKHO ObITb YCTAHOBMIEHO XOTA Obl OAHO KpernieHe He3aBUCMMO OT BbICOTbI 3TarKa.

3.5.2. B cuctemax OTONAEHUA A8 KOMMEHCAUUW NPOLOJIbHbIX TeMMepaTypHbIX Aedopmaunil
(YANVHEHUI 1 YKOPOUYEHWUI) NpAMbIX y4acTKOB TpybonpoBoAOB cC/leayeT npeaycMaTpuBaTb YCTAaHOBKY
cneumasnbHbiX KOMMeHcaTopoB. [lnA 3TOro Ha nNpsMbIX y4vacTkax Tpybonposoga Heobxoaumo
npeaycmaTpusaTb [1-06pasHble, -06pasHble, NeTneBble W ApyrMe KOMMEHCaTopbl WM MPaBUAbHO
paccTaBnATb HEMOABWMMKHbIE U NMOABUXKHbIE KPEMJIEHMA, PACCTOAHMA MEXAY KOTOPbIMW ONpenenatoTca
pacuetom (MpunoxkeHue [1). B KayecTBe HENOABMKHbLIX ONOP MOFYT 6bITb UCMONL30BAHbI AepKATENN AR
TPYD, 3aKpenneHHble Ha CTPOUTEIbHbIX KOHCTPYKLUMSAX.

3.5.3. MegaHble Tpybbl NPeAnoYTUTENIbHO NPOKNAAbLIBATb CKPLITO B 6OP03aax, KaHafax M LWaxTax,
npu 3Tom foNXeH ObITb obecneveH AOCTYN K Pa3beMHbIM COeAMHEHUAM M apMaType NyTem YCTPOMCTBa
ABEPOK U CbEMHbIX LMTOB, HA NOBEPXHOCTU KOTOPbIX HE AO0/KHO BbITb OCTPbLIX BbICTYMNOB.

Mpu cKpbITON Npoknaake TpybonpoBOAOB B MecTax pacnofioxeHua pasbopHbIX coeauHEHWUA U
apmaTypbl cneayeT npesycMaTpuBaTh JIHOKU UK CbeMHbIE WUTbI, HE UMEIOLLME OCTPbIX BbICTYMNOB.

CToAKM LenecoobpasHo pasmellaTb B KaHanax, HMWax, 6opo3aax, 3a 4eKopaTUBHbIMU NAHENAMMU
WAW, KaK UCKNIOYEHNE, 3aMOHOIMYNBATD X B CTEHAX M Neperopoakax. flopnsoHTanbHble Tpybonposoapl
M NOABOAKM K OTOMNMUTENbHbIM NPUBOPaAM AOMNYCKAaeTCA pa3sMeLLaTb MO NEPEKPLITUAM M 3@ NANHTYCAMU.

OTKpbITaa NpoKknagKa megHbix TPyb6 [ONYCKAeTca B MeCTaX, WMCKAIOYAIOLWMX UX MeXaHUYecKoe
nogpexgeHune. OTKPbITbIE YHACTKM MOXKHO 3aKpblBaTb AEKOPATUBHbLIMM 31EMEHTAMM.

3.5.4. lonyckaeTcA 3aMOHOIMYMBAHNE MedHbIX TPY6ONpPOBOAOB TO/IbKO B KOXKyxe (Hanpumep, B
roppuUpoBaHHbIX NOANITUIEHOBbIX Tpybax). MpumeHeHne rodpmnpoBaHHbIX TPY6 13 NBX He AonycKaeTcs.
[o 3amoHoAnYMBaHUA TpybONpoBOAOB HEOOXOAMMO BbIMOAHUTD WUCMOJHUTENbHYIO CXEMY MOHTAXKa
OAHHOTO y4YacTKa M NPOBECTM rMApaBANYecKMe NCMbITaHUA.

3.5.5. bopo3apl KM KaHanbl cnegyeT 3aKpbiBaTb NOC/AE NPOBEAEHUA TMAPABANYECKMX UCMbITAHWUM
TpybonpoBoaos..

3.5.6. lna npoxoaa yepes CTPOUTE/IbHbIE KOHCTPYKLUN HEOBXOAMMO NpesycmaTpusaTte GyTaApbI,
Hanpumep 13 NOANITUNEHOBLIX TPYO. BHYTpeHHUI gruameTp dyTasapa fAosxKeH 6biTb Ha 5 - 10 mm 6onblue
HapyXHOro AuameTpa npokaagbiBaemon Tpybbl. 3asop mexay Tpyboi u dytnapom Heobxoammo



3afenaTb MATKMM BOLOHEMNPOHMLAEMbIM MATEPMAZIOM, AOMYCKaOWMM nepemeleHne Tpybbl BAO/b
NPOAObHOMN OCHU.

3.5.7. PaccTofHWe B CBETY MEXAY CTPOMTENbHOM KOHCTPYKLMEN U MeAHbiM TpybonpoBOAOM,
NPOXOAALMM BAOb HEe, AO0MKHO ObITb He MeHee 20 MM.

3.5.8. MegHble TpybonpoBoAbl OTONNEHUA U TOPAYEro BOAOCHAOKeHMA cieayeT NPoKAaabiBaTh He
MeHee Yem Ha 50 MM BbiLle TPYyHONPOBOAOB CUCTEM XON0L4HOIO BOAOCHAOKEHMA.

3.5.9. PacnpepenutenbHble KONNEKTOPbl W 3anOpHO-peryavupyoLyo apmaTtypy cneayet
3aKpenaATb C MOMOLLbIO CAMOCTOATEIbHbIX HEMNOABUMKHbIX KPEnaeHuiA.

3.5.10. [na KpenneHua megHbIX TpyO pekomeHayeTcs NPUMEHATb U3L4EAMA COrNAacHO KaTanoram
3aBOLOB-U3rOTOBUTE/IEN, NPU COOTBETCTBYHOLLEM ODOOCHOBAHMM LOMYCKAETCA MPUMEHEHMEe Kpenexa,
HanpMmep UCMOIb3yeMOro 418 NOMMEPHbIX TPYO.

3.5.11. MuWHMManbHOE pPacCcTosiHWe OT OCel OTBOAOB W TPOMHMKOB A0 KpenaeHwui cneayet
NPUHMMATL C y4eTOM TEeMMepaTypHOro WU3MEHEHMA AJAWHbI TPyObl, KpPenieHuMA npu 3TOM AOJIKHbI
pacnonaraTbCA Ha PacCTOAHMM He meHee 50 MM OT coeMHUTENbHbIX AeTaNeN.

4. TPAHCNOPTUPOBAHWUE N XPAHEHUE

4.1. Tpybbl n coegmMHUTENbHbIE YacTM NEPEBO3AT B KPbITbIX TPAHCMOPTHbIX CPeACTBaX TPAHCMOPTOM
BCEX BUA0B B COOTBETCTBMM C NPaBUIamMmM NepeBO30K, AEACTBYIOWMMM HA TPaHCNOPTe AaHHOro BMAA.

4.2. Mpw TPaHCNOPTUPOBAHUM TPYObl U COeAMHUTENbHbIE YAaCTU LO/KHbI ObiTb 3aWMLLEHbI OT
MeXaHMYeCKNX NOBPEXKAEHWUN, MONAAAHUA HA HUX BIAaTW U aKTUBHbIX XMMUYECKMX BELLLECTB.

4.3. [lepeBo3Ka MeaHbIX TpPyb [OMKHA OCYLLECTBAATLCA B TOPU3OHTAZIbHOM MOOMKEHUM
HEe3aBMCMMO OT TOrO, B KAKOM BUAE OHM NOCTaBAAIOTCSA (B OTpe3Kax Uam byxTax).

4.4. Tlpn NOrpy304HO-pPa3rpy3oUHbIX paboTax, TPAHCNOPTUPOBAHUN U XPAaHEHUU MeaHble TPyObl
HeobxoaMmo obeperaTb OT MEXAaHWYECKUX MOBpexAeHUn. 3anpewaetca cbpacbiBaTb Tpybbl €
TPAHCMOPTHbIX CPEACTB AN BONOUNUTL NO Nt06OM NOBEPXHOCTU. Bo Bpems norpysku cneayet NpUMeHATb
CTPONbl U3 MATKOTO MaTepuana.

4.5. XpaHuTb MegHble Tpybbl HeobxoguMmo B WTabenax BbicoToM Ao 3,0 M, eciM MHOe He
npegnucaHo NponssoguTenem.

5. MOHTAX TPYEOMNPOBOAOB

5.1. MoHTax TpybonpoBoaoB U3 MeAHbIX TPYD 4OMKEH OCYLLECTBAATLCA MO MOHTAXKHOMY MPOEKTY
c yuetom TpeboBaHumin CHul 12-01.

5.2. PaboTbl N0 MOHTaXy A0JIKHbI BbINOJHATLCA NEPCOHANOM, 03HAKOMNEHHbBIM C OCOBEHHOCTAMM
06paboTKn megHbIx Tpy6.

5.3. [lo npoBeAeHUs MOHTaXKHbIX paboT meaHble Tpybbl, coeguHUTENbHbIE AEeTann, apmaTtypa u
CpeacTBa KpenneHus AoJXHbl 6blTb NMOABEPrHyTbl BXOAHOMY KOHTpOat. Tpybbl, coeauMHUTENbHblE
OETann, a TaKKe CPecTBa KpenaeHusa AOMKHbl UMETb CONPOBOAUTE/NbHbIN SOKYMEHT, MOATBEPKAAOLLNIA
MX COOTBETCTBME HOPMATUBHbBIM TPEOOBAHUAM.

5.4. Tpybbl fONKHbI UMETb MapKMPOBKY, YKa3blBaloLWyO AMameTp Tpybbl. Ha noBepxHOCTM Tpyb He
OOJ/IKHO ObITb MEXaHWYECKUX MOBPEXAEHUA U U310MOB. Tpybbl He AOMXHbI OblTb CKpy4YeHbl WAn
CNAOLWEHbI.

5.5. Ha wryuepax 1 HaKUAHbIX raiKkax coeguMHUTEeNbHbIX AeTanei pe3bba foKHA ObITb HapesaHa B
cooteeTcTBUKM ¢ TOCT 6357. ConpAraemble AeTann He AOJXKHbl UMETb BbIOOWH, 3ayCeHLEB, LapanuH.
MpoknagKku (pesnHoBble, NAPOHUTOBbLIE U T.M.) A0MKHbI UMETb NPAaBUIbHYIO FEOMETPUYECKYLD Gopmy.

5.6. CpepnctBa KpenneHua MeaHbiXx Tpyb [O/MKHbI MMETb MOBEPXHOCTb, WCK/OYALOLLYHO
BO3MOXHOCTb MEXaHMYECKOro noBpexaeHus Tpyb. KpenneHusa He A0MKHbI MMETb OCTPbIX KPOMOK U
3ayceHueB. Pasamepbl xomyToB, GUKCATOPOB, CKOD AOMXKHbI CTPOrO COOTBETCTBOBATL AMameTpam Tpyb.
CTanbHble KpenaeHus [OMKHbl UMEeTb aHTUKOPPO3MOHHbIE MOKPbLITUS MO0 KOHTAKTMPOBATb C Meablo
yepes pe3unHy, He coaepKalLlyto Xa0p.

5.7. 0o Havana MoHTaxka TpybonpoBogoB Heob6X0AMMO  BbIMOAHUTL  Cleaytolme
NoAroToBMTE/IbHbIE ONepaLLmm:

- 0oTobpaThb TPYObI N COEAMHUTENIbHbIE AETaNN, NPOoLIelIne BXOAHOMW KOHTPO/Ib;



- pasmeTuTb TPy6Y B COOTBETCTBMM C MPOEKTOM UM MO MECTY C Y4ETOM MPUNYCKa Ha Noc/ieaytoLLyto
06paboTKy MNpPU MaKCMMaNbHOM WCMOAb30BaHUM MaTepuana Tpyb. PasmeTka Tpyb6 MoKeT 6biTb
OCYLLECTB/IEHA CTaHAAPTHLIMN MEPUTENbHBIMMU MHCTPYMEHTAMU: U3MEPUTENbHOWM NNHENKOM, CKNaAHbIM
METPOM, PYNeTKOW, a TaKKe CrneuuanbHO W3rOTOB/MEHHbIM  WABNOHOM W Pa3sMETOYHbIM
npucnocobneHnem. MeTku gna nocnesytouiei pesku Ha Tpybax HaHOCATCA KapaHAALWOoM UM MapKePOM.
HeponycTMmo HaHeceHWe uapanuH AW Haape3oB Ha NOBEPXHOCTU Tpybbl BHE MeCTa Pe3Ku.

5.8. Tpybbl gonkHbI ObITb PoBHO obpe3aHbl. Pe3ky Tpyb cnegyeT npovsBoAUTb MESIKO3yHoi
HOKOBKOM MO MeTaNNy COriacHo pasmeTke nog yrnom 90° K ocu Tpybbl, He AONycKas cCMATUA TPybbl U
0b6pasoBaHuna 3ayceHLeB. KocMHa pesa A0/IKHA COOTBETCTBOBATL 3HAYEHMAM, YKa3aHHbIM B Tabauue 6.
[nsa ycTpaHeHWs 3ayceHLEeB U 0BaJIbHOCTU HEOBXOAMMO OCYLLECTBAATL 06PabOTKY M KanMbPOBKY TOPLLOB
M KOHU,0B TPY6 C MOMOLLbIO CneLmMaibHbIX UHCTPYMEHTOB-KanMbpaTopos.

Tabnuua 6

B MummmmMmeTpax

HapyXHBEIM IOMaMeTp TpPyOH KocmHa peza, He 6OoJee
6 - 18 2
22 42 3
54,0 76,1 4
88,9 108,0 5

5.9. Pa3amoTKy ByxT He0H6X0AMMO OCYLLECTBAATL TaK, YUTOObl MAaPKMPOBKA HAa Tpybax Haxoannach Ha
oAHoM obpasyoLei NoOBePXHOCTUN TPyObl.

5.10. MNpoKknagaky medHbiXx TPYO B MOMELLEHUN OCYLLECTBAAIOT MOC/JE OKOHYAHUS CTPOUTEJIbHbIX
paboT M YCTaHOBKM 3/1IEMEHTOB KPen/seHusa, a Npu OTKPbITON MPOKAaLKe - OKOHYAHWUA U OTAEN0YHbIX
pabor.

5.11. Ana obecneyeHMAa COOCHOCTM CBOBOAHOrO KOHLA TPybbl C rHe3gom OGUTUHTA nNpu UX
coeiHEHUN MNocpeacTBOM NanKM Heobxoammo noabupatb TPyObl U COeAUHUTENbHbIE YacTU MyTem
BbIOOPOYHOIro KOHTPO/IA X Pa3MepOB, YKa3aHHbIX B Tabauue 7.

Tabnnua 7

B MmmmmmMmeTpax

HapyxHBM OMaMeTp TpPyOH Jonmycku Ha IraMeTpaJibHEI 3a30p
HapyXHEBI BHYTPEHHUMN [ MAKCUMYM | MUHMMYM
OraMeTp 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 Bbl6OPOYHbIM KOHTPOJEM MPOBEPAIOTCA AJIMHbI Y4aCTKOB MOA MaWKy W AOMYCKM Ha HUX



(tabnnua 8).

Tabaunua 8

B MummmmmmMeTpax

HapyxHent nuameTp |OnmHa THesnma L | InmHa Jonyck Ha IJIMHY
MEIOHOW TpYyOB 1| oxBaTEIBAEMOT'O L u L
KOHLAa 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
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. MNpoknagKy Tpyb cneayet Bectn 6e3 HaTAra. Bo nsbexkaHne nonagaHua rpasmM m mycopa B
Tpybbl CBOBOAHbIE UX KOHUbl HEOOXOAMMO 3aKpbiBaTb 3ar/ylWKamu. He gonycKatoTcs Cn/oWmMBaHNA U
nepesiombl TPy60NpoBOAOB BO Bpems MOHTaxa. Mpu cmatum Tpyby cneayeT BbINPAMUTL U NPULATL e
UMANHOPUYEcKyto GOpMYy AepeBSHHbIM WM PE3MHOBbIM MOJOTKOM. TaKylo onepauumio AonycKkaercs
OCYLLECTB/IATb TO/IbKO OAMH Pa3 Ha KOHKPETHOM y4yacTKe.

5.14. Mexay meaHbiMu TpybonpoBogamu ropayei 1 XoNo4HOM BOAbI PAacCTOAHUE B CBETY AO/IXKHO
6bITb He MeHee 50 MM (C y4eToM TONLWMHBI u3oaaumm). Mpu nepecevyeHnmn TPyb6ONPOBOAOB PACCTOAHNE
MeXAy HUMU J0/KHO BbiTb He meHee 30 mm. TpybonpoBoAbl X0N04HOM BOAbl CneayeT NPOKAaAbIBATb
HUXKe TPybOonpoBOLOB ropaYero BOAOCHAOKEHUA U OTONIEHUS.

5.15. YcTpoWicTBO TENNOM30AAUMM Ha TpybonpoBoAax BOAOCHAOXKeHMA M OTONJeHMA cneayet
NpPou3BOAUTb B NMOJIHOM COOTBETCTBMMU C MPOEKTOM.

5.16 NoBopoTbl TPy6ONpoBOAOB CAeAyeT OCYLWECTBAATL C NPUMEHEHNEM CTAHAAPTHbLIX YFONbHUKOB
N 3/IEMEHTOB FHYTbA (PUCYHOK 2).



d - HapyKHbIN AMaMeTp; X - KPaTHOCTb paauyca u3rnba
PucyHoK 2

CamocToATeNbHbIN U3rMb MATKMX TPyO HApy»KHOro guameTpa A0 22 MM MOMKHO OCYLLECTBAATb
BPYYHYIO C MUHUMAIbHO AONYCTUMbIM PagUycoM U3rmba He meHee 6-KpaTHOro 3HAYeHWs HaPYMKHOro
AvameTpa Tpybbl. M3rmbaHue npu nomolwm rmboyHbIX MPYXMH, Tpybornbos npoBoaMTCA NpU
cobnto4eHNM MUHUMA/IbHO A0NYCTUMBbIX PaAaMyCcoB U3TMOOB B COOTBETCTBUM C Tabauuen 9.

Tabanua 9
MWHUMaNbHO A0NYCTUMblE paanycbl U3rnba meaHbix Tpy6
npv NOMOLWN MHCTPYMEHTOB bes3 npeaBapuUTesibHOro
CMATr4YarouLero oTxXmra mecta n3rnba
B MummmmmmMmeTpax
TpyOul U3 MeIu XKecrxocTh InameTp [Cntoco® TuOKU Pannyc msruba
HeunsosnupoBaHHEE | MaTkue <= 22 XosomHas BPYYHYID — |r =6 -84d
VHCTPYMEHTOM min
r =3 -6d
min
onyTBepnele [<= 15 XoJjiomHasa M C Harpe-|r = 3,5 d
TBepObe <= 18 BOM — MHCTPYMEHTOM min
r =4 d
min
[MonyTBepnOre | > 22 XoJjiomHasa M C Harpe-|r =4 - 5d
M TBepIbe BOM — MHCTPYMEHTOM min
C HaHeCeHHOM B |Markue <= 22 XoJyonoHasga BPYYHYID - |T =6 - 8d
3aBOOCKUX YCJIO— MHCTPYMEHTOM min
BUAX MB0OJISLMEN r =5-5,5d
min
[TonyTBepnble [<= 18 XonomHaga - r =5-5,5d
VM TBepOee VMHCTPYMEHTOM min

He ponyckaetcs 3amsATUIA, BOAH WM CKNAAOK Ha BHYTPEHHEW MO OTHOLWEHUIO K LEeHTpy u3ruba
noBepxXHOCTH Tpyb.

XonoaHasa rmbka nonyteepabix M TBEPAbIX TPYO ¢ pasmepamu Hapy»KHOro avnamerpa 6oablIMMK,
Yyem yKasaHbl B Tabauue 9, AonNycKaeTca TO/bKO Noc/e NpeABapUTEIbHOrO CMAMYAOLWEro OTKUra MmecTta
n3rnba auetuneHosol ropenkon npu t = 650 °C ¢ cobnogeHnem pagnyca nsrmnba He meHee 4 BeNMYUNH
pasmepa Hapy*KHOro gnametpa Tpybobl.

5.17. Ana cbopku MmedHbix Tpyb mexay coboli M C CcoeAnHUTENbHbIMU 4YacTamu cneayet
MCMNoab30BaTb COeAMHEeHUs cornacHo Tabauue 10.



Tabnuua 10

Tumn coenIuHEHUA Temnepatrypa |Pabouee nasjeHue, Mla, B
Bome, °C TpyBONpoOBOIEe IOMaMEeTPOM

6 - 28|35 - 54|64 - 108
MM MM MM <*>

Markasg nalka njasg Tpy® IvaMeTpoM He oo 110 1,6 1,0 1,0

tosiee 108 MM

TBepnas navka IJid CUCTEM BOIOCHAaO-— oo 110 1,6 1,0 1,0

XEeHMS TOJIbKO IJig TPpy® IOMaMeTpoM OT

32 mo 267 MM

3axyMHOE (LlaHTOBOE) IJIS PEMOHTHHX 30 1,2 1,2 0,8

Hesew M OJjs cucTeM HeOOJIbIIOTO pas3-— 65 1,0 1,0 0,6

Mepa. lIpu MCHOOJB30BaHUM C nojayTeep- |110 0,6 0,6 0,4

OBEIMM UM TBepIbeMU TpyBDamm Tpebyer

IIEPMOINYECKOM MNPOBEPKU

[lpeccoBoe mjs Tpy® IMaMeTpoM Oo 65 2,5 1,6 1,6

108 MM 110 2,5 1,0 1,0

CBapka, CeBapko-namka nojsa TpyO oo 110 [IpepbiiaeT TpebOOBAHUA

ovamMeTpoM cB. 108 MM CHwmlI

<*> Jlo 267 MM 1Oy TBEPOOM INalKU.

5.18. KanunnsapHyto narky cieayeT BbINOJHATb B TAKOM TEXHONOTMYECKOM NOC/ie0BaTe/IbHOCTU:

- yAanuTb obpasoBasLuMecs Npu pesKke Tpybbl 3ayceHLbl (rpaT);

- NPOU3BECTU Ka/IMOPOBKY CHApyXM rNadKoro KOHUA OAHOM Tpybbl U M3HYTpM pacTpyba apyroi
Tpy6bl (pacTpybHan Wenb - KaNUANAPHbINA 3a30P Y COBPaHHbIX TPYBHbIX 3/1EMEHTOB - 10/1I}KHa HaX0AUTbCA
B npeaenax 0,05 - 0,2 mm);

- 04MCTUTb A0 6/iecKa BHYTPEHHIOK MNOBEPXHOCTb pacTpyba M HapyXKHYy [1aLKOro KOHUA
CnavBaembIx TPYO MeNKOM HaKAAYHOM LWKYPKOW WAM MHbIM MpegHasHaYeHHbIM A48 3TOW uenu
maTepuanom;

- NOKPbLITb GJIFOCOM HAPYKHYIO MOBEPXHOCTb KOHLLA TPYObl Ha y4aCTKe CONpPAXKEHUA TOHKUM C/I0eM;

- COY/IEHUTb COeANHAEMbIE 3/IEMEHTbI BPYYHYIO, AOMNYCKAeTCA X B3AMMHOE BpalleHue;

- B3ATb MpWMNON B BMAE NpPYTKa, HarpeTb CoeguHAEeMble 4acTM MAMEHEM OT TFOPenKU [0
pacnfiasaeHuA NPUNoA NPy KacaHUM NPUNoem PacTpybHOM Wenm coeguHEHNA U 3aNOAHUTb MNONYYaeMbIM
pacniiaBom pacTpybHyto Lienb;

- OXNafAWUTb eCcTeCcTBEHHbIM MyTEM COeAMHEHWE A0 TemnepaTypbl OKpyKatowero Bo3gyxa 6e3
NPUIOXKEHNA MOHTAXKHbIX HAarpy3o0K;

- yAanuTb octatkm datoca ¢ NagHoOro coeanHeHns.

5.19. Mpu npoBegeHUmM nasnbHbIX PaboT cresyeT CNoib30BaTb NPUNON U GAOCHI B COOTBETCTBUM
C peKOMeHAaLMAMM 3aBOA0B-U3roTOBUTENEN.

He ponycKaeTcs npyMeHeHMe CBUHL0BOCOAEPKALLMX NPUNOEB B CUCTEMAX BOLOCHabXeHusA. Mpwn
coeguMHEHUN TBEPAOM MalKOW ABYX MeAHbIX 3/1eMEHTOB - MeAM C Meblo C MOMOLLbIO NPUNOEB,
M3roTOBJIEHHbIX Ha OCHOoBe Meau c ¢ochopom unm meau ¢ ¢pocopom u cepebpom, dawc He
npumeHsaeTca. Ecan cnamsatotca mexay coboi anemeHTbl U3 pasHbIX CM1aBoB Mmean - meab ¢ 6poH30M
WA Meab C NaTyHblo, BCerga Heobxoammo mchnonb3osatb ¢atoc. Mpu MCNONb30BaHMKM MPUNOEB C
60/1blWNM coaepKaHnem cepebpa TakKe HeobxoaMmo Bcerga Mcnonb3oBaHme Gatoc-cpeacTs.

5.20. MnasneHnve npunoa A[ONYCKAaeTcA NPOM3BOAMTb T[A30BbIMM U INEKTPUYECKUMU
HarpeBaTeNbHbIMUW YCTPONCTBAMU NPU YCNOBUN obecneyeHna TemnepaTypbl Harpesa, COOTBETCTBYHOLLEN



coctasy npunoa (MpunoxeHune E, Tabnuua E.1 - gna markon nakum u E.2 - gna TBepnoi nanku).
CoeanHeHue 6onee Yem ABYX 3/1IEMEHTOB C/liefyeT NPOM3BOANTb O4HOBPEMEHHO.

5.21. CoeauHeHne mMegHbIX TPyb CO CTanbHbIMKM TPybamu, 3anopHO-peryivpytowen wu
BOA0Pa360pHOI apmaTypoit BbINOAHAETCA Ha pe3bbe ¢ UCNOoNb30BaHUEM CNELMANbHbBIX COeANHUTENBbHbIX
Yyactel. HaHeceHuWe pe3bbbl HA MeaHble TPybbl He AoNyCKaeTcA.

5.22. C6opKa Tpyb ¢ coegMHUTENBHBIMM YAaCTAMMU, UMEIOLLMMUN HAPYHKHYIO pe3bby, ocyllecTeaseTca
no conpsAraemMbiMm NOBEPXHOCTAM AeTanei 6e3 ynnoTHeHUs pe3bboBon raiku. Ana npucoeanHeHus Tpyo
K 4acTam, MMEIWUM BHYTPEHHIOW pe3bby, HeobxoaMMO MCNoAb30BaTb HUMMNEAb C YNAOTHEHWEM
pe3bboBoi YacTu neHTon OYM.

5.23. Nanka megHbIX TPY6 1 GUTUHIOB BCTbIK HE AOMYCKaeTcA.

5.24. NcnbITaHMe cMCTEMbI MPOU3BOAUTCA CPa3y NOC/Je OKOHYAHMA MOHTAXKa C Lesblo yaaneHus
ocTaTKoB GAOCOB Ha BHYTPEHHEN MOBEPXHOCTM COeAMHEHMUI. B cayyae ecnam ncnbiTaHME OTNOXKEHO MO
BpeMeHM, cpasy nocse cbopKn cucteMbl MPOMU3BOAMUTCA TEXHOIOrMYECKaA NPOMbIBKaA. [pOTUBOMNOKa3aHW
K MCMONb30BaHUIO MPOMbIBOYHbIX PacTBOPOB C codepx»aHuem csobogHoro xsnopa go 200 mr/n He
nmeetcs.

6. UCMbITAHWNE TPYBEOMPOBOAOB

6.1. PexXrmbl M NOCNeA0BaTENbHOCTb MMAPOCTATUYECKUX (TMAPABANYECKUX) MU MAHOMETPUYECKMX
(MHeBMaTMYECKMX) WCMbITaHUIA TpybonpoBoaoB nNpuBeseHbl B COOTBETCTBYHOLMX HOPMATUBHbIX
OOKYMEHTaXx.

6.2. Mpu noONoOXKUTENbHON TemnepaType OKPYXKaloLWero BO3AyXa BHYTPEHHME CaHWUTApPHO-
TEXHUYECKME CUCTEMbI, CMOHTMPOBAHHbIE C MPUMEHEHMEM MeAHbIX TPyb, AO0MKHbI MCNbITbIBATHCA
rMAPaBANYECKUM NyTEM.

6.3. MprvemKa BHYTPEHHUX CaHWUTAPHO-TEXHUYECKMX CUCTEM B 3KCNayaTauuio Npou3BoauTCcA B
COOTBETCTBMM C AEUCTBYIOWMMU Mpasuaamn. MNpu 3ToOm JOMKEH OCYWEeCTBAATLCA NpeasapuTenbHbIn
BM3Ya/IbHbI KOHTPO/b HA COOTBETCTBME TPEOOBaHMAM AAHHOMO AOKYMEHTA, MPOEKTa U AeWCTBYHOLEN
HOPMaTUBHO-TEXHUYECKON AOKYMEHTALMM BCEX CMOHTUPOBAHHbLIX TPYOOMPOBOAOB M MX OTAENbHbIX
3/1eMEHTOB.

6.4. Tnapasamyeckoe ucnbiTaHMe TpyboNpoBoA OB, 334e/1bIBaEMbIX B CTPOUTE/IbHbIX KOHCTPYKLUSX,
Heob6Xxo04MMO NPOBOANTL A0 3aMOHOINYMBaHMA TPYO.

6.5. CucTembl BOAOCHAOXKEHUS MO OKOHYAHUM MX MOHTAXKa AOJ/IKHbI ObITb NPOMBbITbI BOAON [0
BbIX04a ee 6e3 MmexaHMYeCKUX B3BECEN B TeYEHWNE BPEMEHM, YKA3aHHOIO B TEXHUYECKOM AOKYMEHTALMMN.
MpoMbIBKa CMCTEM XO3ANCTBEHHO-NUTLEBOFO BOAOCHAbXEHMA CYMTAETCA 3aKOHYEHHOW Nocae BbixoAa
BOAbl, yaoBAeTBOpAOLWEeN TpeboBaHMAM CaHUTAPHbIX HOPM.

6.6. MMocne BbINONHEHNA MOHTaXa CUCTEMbI OTOMJIEHMA C/ieAyeT NPOBECTM ee BU3YasibHbIA OCMOTP
W nocneayroLlee UCMbITaHWE HA FEPMETUYHOCTb NPU AaBAeHUK, NpeBbiwatowem pabodee B 1,5 pasa, HO
He meHee 0,6 MIMa, Nnpn NOCTOAHHOW TemnepaType BOAbI.

6.7. Mpu noaroToBUTENbHBIX PaboTax nepes rmapasanyeckMm UCMbITaHMEM CUCTEMbI HEOBXO0AMMO:

- OTK/NOYUTL MpPefoXpaHUTENbHbIE KAanaHbl, PEryIMpoBOYHbIE KAanaHbl, AATYMKM U Ap., €CAu
A0oNycTUMOe AaB/eHWe YKAa3aHHOW apMaTypbl MeHbLUe BEIMYMHbI MPOBHOro AaBNeHUs;

- OTK/IIOMEHHbIE 31eMEHTbl 3aMEHUTb 3arayWwKamu WAWM 3aNopHbIMK KAanaHamu, [ONycTMMOe
AaBneHne Ansa KOTopbix 60/blue BENYMHBI NPOOHOro AaBneHus;

- NOAK/IOYUTb K CUCTEME MaHOMETP C TOYHOCTbIO n3mepeHua 0,01 MnNa.

6.8. Cuctemy cnesyet 3ano/IHATb BOLOW MeASEHHO NPU OTKPbITbIX BO3AYXOCNYCKHbIX YCTPOMCTBAX
BO M3beXKaHMe 0b6pa3oBaHMA BO34YLWHbIX MPOBOOK.

6.9. Tnapasanyeckne UCMbITaHUA HeobXoAMMO NPOBOAUTL MPWU MOCTOAHHOW TemnepaType B 4Ba
3Tana:

1-i1 atan - B TeyeHne 30 MMH ABa)KAbl MOAHMMATbL AaB/iEHME 4O PACYETHOW BEAWYMHbI Yepes
Kaxable 10 muH. B nocneayrowme 30 MUH nageHue AaBieHUA B CUCTEME He A0KHO npesbiwaTb 0,06
MTMa;

2-1A 3Tan - B nocneaylouune 2 4 nageHue AasneHua (oT AaBAeHuaA, AOCTUITHYTOro Ha 1-m 3Tane) He
[O/IKHO b6bITb 6onblie, yem Ha 0,02 MMa.

6.10 WcnbiTaHHyto TpybonpoBoAHYlO cUCTemMy cneayeT MepedaBaTb B 3KCrjayaTauuioo B



cootBetcTBMM co CHul 3.01.04.
7. 3KCNNYATALUMNA U PEMOHT

7.1. Cnecapu, npousBOAALIME IKCMAYATALMIO M PEMOHT, [AOJKHbl OblTb O3HAKOMAEHbI C
ocobeHHocTAMKM 06pabOoTKM K TeXHONOrnen cbopkn meaHbIx Tpyo.

7.2. B cnyy4ae noBpexAeHWs y4yacTKa TpybonpoBoga HeobxoAMMO Bblpe3aTb M 3aMeHUTb
AedeKTHbIM y4acToK. 3aMeHa NPOU3BOAMTCA C NOMOLLLIO OTpe3Ka MeAHOoM Tpybbl He06X04MMOWN ANWHbI,
coeguHAemoro c TpybonposBogoM C Momouiblo naviku. Mpu 3ameHe Tpyd BO BpemMa PEMOHTa He
OOMNYCKaeTcs yCTaHaBAMBaTb TPyObl MeHbllero anametpa. Mpu Mcnonb30BaHUKN 3aXKUMHbIX GUTUHIOB B
OTCYTCTBME cheumanbHOro OOOCHOBAHWS NpPUM MEPBON Ke BO3MOMKHOCTM HEobXoAMMO 3aMEHMUTb
CoeAMHEeHMA Ha NPeayCMOTPEHHbIe NPOEKTOM.

7.3. Teun B Pas3bEMHbIX COEAMHEHUAX YCTPAHAOTCS NOABEPTbIBAHMEM TFaeK MAM 3aMeHOM
YNNOTHUTENS.

7.4. He ponyckaeTcs mMexaHM4YecKkoe noBpexaeHue Tpyb npu npoBeAeHUM APYrnX PEMOHTHbIX
paboT. B mecTax BO3MOKHOIo NoBpexKaeHUA TPyD He0bX0A4MMO CTaBUTb OrparKaeHus.

7.5. nAa OYUCTKM Hapy)KHOM MNOBEPXHOCTU CcaedyeT MPUMEHSTb MaTepuasn, MCKAKYaoLWNiI
MexaHWYecKMe NoBPeXAEeHNA CTEHOK Tpyo.

7.6. Mpn 3amopakMBaHUM BOAblI B CUCTEMAX BOAOCHAOKEHWS M OTOMAEHUA U3 MeAHbIX TPYD
cnenyeT UMeTb B BUAY, UTO TPYObl U cOeaMHEHMA BbIAEPKMBAIOT He Hosee:

3-X UMKNoB - gnsa Tpy6 "M";

2-X uMKnoB - gnsa Tpy6 "NT";

1-ro umkna - ana Tpy6 "T".

He cnepyeT fonycKaTb 3aMOpPaXKMBaHUA BHYTPEHHUX CaHUTapPHO-TEXHUYECKUX cucTem. B cnyuyae
3amep3aHna Hanuume npobok B Tpybax MOXKHO pacrno3HaTb MO MECTHOMY paclIMpeHuto Tpybbl.
Mporpesatb Tpyby cneayeT TensbiM BO3AYXOM MAM ropsadelt Boaoi. KaTeropuyecku 3sanpeluaetcs
MCMONb30BaTb OTKPbITOE MAams M OB6CTYKMBaTb TPyby MOJSIOTKOM; AOMYCKaeTca MCNosb30BaHMeE
WHAYKLUMOHHbBIX  3/1eKTpoHarpesatenei. [pu  NpUMEHEHMM Ta30BOro  Harpesa HeZonycTMMO
HenocpeACcTBEHHOE BO34eNCTBME OTKPLITOrO NaameHu Ha Tpybbl. Mpu nepBoii BO3MOMXKHOCTM creayeT
3aMeHUTb NoBPEXAEHHbIN y4acToK Tpybonposoaa.

7.7. Mpwn ocnabneHnn 3agenknm mexay Tpyboin M ruab3ol, Npoxoasiien yepes CTpPoUTeNbHble
KOHCTPYKLMN, HEOBXOANMO ee YNNOTHUTb FEPMETUKOM.

7.8. B cnyyae nepepbiBa B 3KCNAyaTaUMM cMcTeM BogonpoBoda cneayeTt nsberatb AAUTENbHOTO
3acTon BoAbl B MedHbIX Tpybax. MNepen Bo3ob6HOBAEHWEeM paboTbl BOAONPOBOAA M3 MeAHbIX Tpyb ero
cnenyeT NPOMbITb NMUTLEBOM BOAOW A0 AOCTUNKEHMA CBOMCTB BOAbI, PErnaMeHTUPYEMbIX CAaHUTAPHbIMMU
HOPMaMMU.

8. TPEBOBAHMA TEXHUKN BE3OMNMACHOCTU

8.1. Mpn npousBoactse paboT NO MOHTaXKYy BHYTPEHHUX CAHTEXHUYECKUX CUCTEM 34aHUI U3
MeaHbIX Tpyb Heobxoanmo cobntoaaTth TpeboBaHMA TEXHUKM BesonacHocTu cornacHo CHuMM 12-04.

8.2. MepgHble Tpybbl B NpoLLEecce 3KCNyaTaLuMM U MOHTaXKa He BblAEeNAIT B OKPYKatloLyo cpeay
TOKCMYHbIX BELWLECTB M He OKasblBaloT BPeaHOro BO3AEWCTBMA Ha OpPraHM3mM YenoBeKa npwu
HenocpeACcTBEHHOM KOHTaKTe. PaboTa ¢ HUMK He TpebyeT 0cobbix Mep NPesoCTOPOIKHOCTHU.

8.3. MoHTax Tpyb 40NKeH NPOBOAUTLCA NOCNE OKOHYAHUA COOPKM METANIOKOHCTPYKLUNIA.

8.4. Mpun BbINOAHEHUM PabBOT MO MOHTAXKY U PEMOHTY CUCTEM BOLOCHAGXKEHWA W OToMNIeHUs
paspeLlaeTca NoAb30BaTbCS TOIbKO MCMPABHbIM MHCTPYMEHTOM M NpUCNocobaeHnsmm ¢ obAas3aTenbHbIM
cobntogeHnem ycnoBuin UX saKcnayatTaunmn. FaeyHble KAOYM SONKHbBI COOTBETCTBOBATL PAa3mMepam raek.
ly6KM Katouein Ao/KHbl ObITb NapannesbHbIMU U HE MMETb TPeLnH U 3abonH. CheayeT Noab3oBaTbCA
AMHAMOMETPUYECKMMMU KJTIOHaMMU.

la30Bble K/YM HE A0JIKHbI UMETb 3a3ybpuH U cOUTOM Haceuku. HarpesaTte/ibHble YCTPOMCTBA U UX
3N1eMeHTbl 41 NPOM3BOACTBA NaAbHbIX PAaboT AO/KHbI COOTBETCTBOBATL TPeHOOBaHMAM NPOM3BOACTBA
namnku.

8.5. Pabouyee mecTto A0MKHO ObITb AOCTAaTOYHO M PaAaBHOMEPHO OcCBelleHo, 6e3 caenalero



BO3AeicTBMA Ha paboTatowmx cnecapei. Hanps)KeHWe NepeHOCHbIX CBETUAbHUKOB HEe A0XKHO
npesbiwatb 42 B. Py4HOW NepeHOCHOW CBETUNbHUK AOMKEH UMETb METANIMYECKYIO CETKY ANA 3almTbI
Namnbl, yCTPOWMCTBO A8 €ro NoABECKM W LAAHIOBbIN NPOBOA, C BUIKOMN.

8.6. MnAapaBaAMYEeCcKME UCMNbITAaHWUA BHYTPEHHUX TPYBOMPOBOAHbLIX CUCTEM CleayeT NPOBOAWUTL B
NPUCYTCTBMM MacTepa WAM npousBogutens pabot. Cnecapu, NpoBOSALLME WCNbITAHWUA, AOKHbI
HaxoAnTbCA B 6e30MacHbIX MecTax Ha c/lyyait BbI6MBaHMA 3arnyLWeK 1 aBapuit.

9. 3ALLINTA OT KOPPO3M1IA

9.1. He gonycKaeTtcs NpoK/AagblBaTb megHble TPyObl B MOMELLEHUAX 3aPALKU aKKYMYAATOPHbIX
6atapeil WUAM WHbIX, T4e BO3MOXHO HABEAEHME TOKOB, a TaKXe B MNOMELLEHUAX CO cpedamu,
cofeprKalMmMmM aMMOHUN, HATPUTbI UK cynbduabl, HaNnpUMep XMBOTHOBogYEeCKNE depmbl, 6oiiHK. Mpu
CKPbITOM MOHTae nog, WTYKaTypKOoM U3 U3BECTKOBOIO PacTBOPA WK rMNCa aHTUKOPPO3MOHHAsA 3aLLmMTa
He TpebyeTcs, KpoMe NPMMEHEHUNA CMEeCen, cogepKalimx 406aBKM aMMOHUA.

9.2. Mpwn 3KcnAyaTauum meaHbiX TPYO B arpeccuBHbIX Cpenax, B TOM YMC/Ie MPOJIONKEHHbIX Mog,
3emnen, ciegyert fOMNONHUTENIbHO NPUMEHSATb:

- QHTUKOPPO3MOHHYIO 3aLUUTY, BbIMOJHEHHYIO B 3aBOACKUX YC/I0BUSAX, - MOIMMEPHOE NOKPbLITUE;

- aHTMKOPPO3WOHHYIO 3aLUUTY CTbIKOB, BbIMOJIHEHHYIO Ha MecTe MOoCPeaCcTBOM K/eeBOoro Wau
TEPMOYCaZ04YHOro NOJIMMEPHOIO MOKPbITUA.

9.3. PeKkomeHayeTca usberatb MNOCTOAHHOIO BO3AEWCTBMS BAArM HA BHELIHIOK NOBEPXHOCTb
TpybonpoBoga. B nomelleHMAX MOBbIWEHHOW Bna)KHocTu (bacceiH, cayHa, 6aHA) Heobxoaumo
NPUHUMATL Mepbl MO U30A5UMU Takux Tpyb. B nobbix nomeleHUAX HexkenatenbHo obpasoBaHue
KOHAEHcaTa Ha noBepxHOCTU TpybonpoBoaa.

9.4 NuTbeBas BOAA A01KHA COOTBETCTBOBATbL TpeboBaHMaM CaHluH 2.1.4.1074 npu BennynHax pH
o1 6,0 0o 9,5. Kpome 3Toro, B BoAe He AOKHO 6bITb U3AULLKA CBOBOAHOM YINEKUCNOTDI.

9.5 Mpu BOZONOArOTOBKE AN CUCTEM MWUTLEBOrNO BOAOCHAGXKEHWMA M3 MefHbIx TPyb cneayet
KOHTPO/IMPOBATL M 06ecneunBaTh cieayoWwme 3HaYeHMA napameTpos BoAbl (Tabamua 11).

Tabnnua 11
[ToxkazaTesns Em. MyHMMAaJIBEHO MakcuMaJbHO
U3MEPEHUS OOy CTUMO OOy CTUMO
BOoOOpPOOHEIM NOKa3aTellb pH 6,0 (pexomeHn.|9,0 (pexoMmeHI.
7,5) 8,5)
XJIOPVIOEL MI /1 - 350
Ofmas XeCTKOCTb Mr-skB/J 1,42 3,1
CoorTHomeHme HCO /SO M1/ JI 1,0 -
3 4
CysnbdaTH M1/ J1 - 300
HuTpaTs MT/J1 - 45
CBOOOIHEIM YIUVIEKMCJIEM Tas |[Mr/J - 35
Kucrnopoxn M1/ J1 - He
KOHTPOJIMPpYEeTCs
HamaTeipn MT /71 - 2
Xemeso (B pacTeBOpE) MT/ 1 - 0,3




MapraHel, (B pacTBope) MT/J1 - 0,1

Cynbmorr - - HexejylaTeJIbHO
XJ10p CBOBOMHEIM Mr/J1 - Her
OTpPaHUUEHUS

9.6. B cuctemax BogocHabkeHus cneayeT n3beratb pacnonoxeHus Tpybonposoaos 13 ctanu (3a
UCKOYEHNEM HEpPXKaBEIOLLEN), aNtOMUHUA, LMHKa Noc/ie MeAHbIX (N0 HanpaB/ieHUIO ABUKEHMSA MOTOKa
BOAbI) BO n3bexkaHme npexaespemMeHHON Koppo3nn nepsbix. B ciyyae ecnm ycTaHOBKA 34NN U3 TaKUX
MeTaNNoB HeobXxoaMMa Nocne y4acTka ¢ MegHbiMu Tpybamm, To HeobxoAnMMO NpeaycMoTpeTb Hanuume B
TAaKUX N34ENNAX NAaCCUBHbIX aHOA,0B, HANPUMEP U3 MArHUA.

9.7. B cuctemax otonaeHusa cnegyeT cobatoaaTte cneayowme npasuna:

- nsberatb U3NULWHero (HEO6OCHOBAHHOMO) NMOMOAHEHWNA 3aMKHYTbIX KOHTYPOB TEM/JOHOCUTENEM,
cofepKalmMm KUCN0POL,;

- HeobxoaMMO obecneunTb coaepraHnme KMCNopoaa B TENIOHOCUTENE HUKE BennumHbl 0,1 mr/n.
Mpn cnctemaTnyecko NognuTKe TEMJIOHOCUTENA KUCNOPOLOM PEKOMEHAYETCA NMPUMEHATb MMAPA3UH
UnKn cynbGUT HaTpuma;

- Napbl Meab-CTaNb, MeAb-Kene30, Mefb-LIMHK B CUCTEMAX OTOMNEHWUA MOTYT Bbl3BaTb Npobnembl
TO/IbKO MpW NognuTKe TenaoHocutena kncaopogom. Ciegyet npeaycmaTpmBaTb Mepbl MO pasbegUHEHUIO
TaKMX Nap nytem MNPUMEHEHUA NEePexXOAHMKOB M3 BPOH3bl MAM HeprKasetowen cTann. B cuctemax
oTONNEHMA M3 MeAHbIX TPpYD uenecoobpasHoO NpMMEHEHUE OTONUTE/IbHLIX NPMOBOPOB U3 MeaM, B TOM
yucne BUMeTANNINYECKUX AIIOMUHNEBO-MELHDIX.

9.8. He pgonyckaetca ucnonb3oBaHue TPybONpPOBOAHbIX CUCTEM M3 MEeAW B KAyecTBe OCHOBHOIO
333eMJIAIOLLENO 3N1EKTPOoAa.

9.9. TexHO/OrMYECKaA MPOMbIBKA CUCTEMbI C LEAbl yAaneHua ocTaTkoB ¢/toca, BO3MOMKHO
nonaslero B cuUCTemy, aBadeTca obs3atenbHol onepauueit. MNpu MCNOAb30BAHUM COBPEMEHHbIX
BOZOPACTBOPUMbIX GHOCOB TaKytO MPOMbIBKY C/ielyeT NPOBECTU He no3gHee 2 - 3 Mec Noc/ie OKOHYaHWA
MOHTaXa. YpaneHue 3ayceHua (rparta), obpasytoweroca npu peske Tpyb, Asnsetca obsasaTeNbHbIM
TpeboBaHuem ansa obecneyeHUa CPoKa Cy*KObl MeaHbIX CUCTEM.

9.10. ONTMManbHbIMU ANA Uenen ANUTENbHOIo CPOKa CAYXKObl ABAAIOTCA BE/MYMHBI CKOPOCTU
notoka ot 0,25 go 0,5 m/c ana cuctem oToMAEHUA M OKoJO - B npedenax 1,5 - 2 m/c ana cucrem
BOAOCHabXeHus.

MpunoxkeHue A

(cnpaBoyHoe)
KO3OPULIMEHTBI MECTHOIO rMAPAB/IMYECKOIO COMPOTUB/IEHNA
THYTbIX MEAHbIX TPYE M COEAUHUTE/IbHBIX YACTEN
Oetanu CxemaTtuyeckoe usobparkeHune getanei 3HaueHue
n.n. KoapdumumneHTa
1 |OTBOA C pagnycom A 0,5
3aKkpyrnenus >= 5d:
90° r=5D

45°




2 | TpOMHUKMK: > 0,5
Ha npoxoz,
3 Ha oTBeTBNeHMue 90° 1,5
4 Ha camaHue 90° - = 1,5
5 Ha pa3gefieHne NOoTOKa 3,0
—
6 |KpectoBuHa: | T 2,0
Ha npoxoa |
7 Ha OTBETBNEHMUE l 3,0
8 | OTcTyn —/—— 0,5
9 |CKoba /O\ 1,0
10 |BHe3anHoe pacwmnpeHune ——— E 1,0
] o0
11 |Kanau & )) 0,7

TABTNUDBI ANA NPUBTNKEHHOTO TMAPABIMHECKOTO

PACHETA MEOHbIX TPYBOMNPOBOJ0B

Cuctema BHYTPEHHEro ropayero BogocHabeHus

Mpunoxernune b

Tabnnua b.1




q, n/c HapyxHBIM OMaMeTp Ha TOJIMHY CTEHKM TPYOH, MM
12 x 1 15 x 1 18 x 1 22 x1 28 x 1 35 x 1,2 42 x 1,5 54 x 1,5 64 x 2 76 x 2,5
v, |1000ilv, |1000i|v, |1000ilv, 10001 |v, 10001 |v, 1000i|v, |1000i|v, |1000ilv, |1000i|v, |1000i
M/c M/c M/c M/c M/c M/c M/c M/c M/c M/c
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
0,02 0,25(17,9
0,04 0,5 64,7 |0,3 [17,1
0,06 0,76[139 |o0,15(36,2 |0,3 |12,7
0,1 1,27|367 0,75(%4,7 |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 |61,8 |0,45 |19,8 [0,26 |5,3
0,16 2,04]908 1,2 |232 0,8 (79,6 |0,5 25,5 (0,3 6,8
0,18 2,29|1141 |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 |o0,25|2,8
0,32 2,41)882 1,6 |299 1,02 (94,6 |0,6 24,7 0,38 [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 (603 1,46 |189 10,87|49,2 |0,55 [15,5 [0,39]|6,3
0,52 2,59|765 1,66 (240 0,98 |62,1 |0,62 (19,6 [0,44|7,9 0,25(2,05
0,58 2,9 (945 |1,85 |296 |[1,09 |76,5 |0,7 |24,1 |0,49|9,7 |o0,28]|2,5
0,62 3,09(1076 |1,97 |337 1,17 |87,0 |0,74 |27,3 |0,52(11,0 |0,3 |2,8
0,7 2,23 |426 1,32 |110 0,84 |34,4 |0,59|13,8 [0,34(3,6 0,25(1,6
0,78 2,48 |525 |1,47 |135 0,93 |42,3 |o0,65|17,0 |0,38|4,4 |o0,28]|1,9
0,86 2,74 |635 1,62 |163 1,03 |51,0 |0,72|20,4 (0,42|5,2 0,3 (2,3
0,94 2,99 |754 1,77 |193 1,18 |60,4 (0,79|24,2 |0,46(6,2 0,33(2,7
0,96 3,06 |786 |1,8 |201 |1,15 |e62,9 |o0,8 |252 |0,47|6,45 |0,34]2,8 |0,24|1,2
1,08 2,04 |2,53 (1,29 |78,8 |0,9 |31,5 |0,53]|8,1 0,38(3,6 0,27(1,5
1,2 2,26 |[310 1,44 |96,4 |(1,0 |38,5 [0,59(9,8 0,42(4,3 0,3 (1,8
1,32 2,49 |373 1,58 |116 1,1 |46,2 |0,65|11,8 |0,47|5,2 0,33(2,2
1,44 2,71 441 1,73 (137 1,2 |54,5 (0,7 (13,9 |0,5 |6,1 0,36(2,6
1,56 2,94 |[515 1,87 |160 1,3 |63,6 |0,76|16,2 |0,55|7,1 0,36(3,0
1,6 3,02 |541 1,92 |168 1,34|66,7 |0,78|17,0 |0,57|7,4 0,4 (3,2
1,7 2,4 202 1,17|80,1 (0,86(20,1 [0,62|8,9 0,11(3,8
2,08 2,49 |279 |1,74|110 |1,02]|28,0 |0,74|12,3 |0,52]5,2
2,24 2,68 |322 1,88(127 1,1 (32,2 |0,79|14,1 |0,56]6,0
2,4 2,88 |[368 2,01|146 1,18(36,8 |0,85|16,1 |0,6 |6,8
2,56 3,07 |417 |2,14|165 |1,25|41,6 |0,91|18,2 |0,65|7,7
2,72 2,28|185 1,33|46,7 (0,96(20,4 |0,69|8,6
2,88 2,411207 1,41(52,2 |1,02(|22,7 |0,73|9,6
3,04 2,55(230,1|1,49|57,9 [1,08|25,2 |0,77|10,6
3,2 2,68|254 1,57|63,9 (1,13(27,8 |0,8 |11,7
3,36 2,811|279 1,65(70,2 |1,19(30,5 |0,85]|12,9
3,52 2,95(306 1,72|76,7 |1,25|33,4 |0,89|14,1
3,68 3,08(333 1,8 |83,6 (1,3 (36,4 |0,93|15,3
3,88 1,9 92,6 |1,37]|40,2 |o0,98]|16,9
4,08 1,99(102 144 |44,3 |1,03]|18,6
4,28 2,1 |112 1,5 |48,6 [1,08(20,4




4,48 2,2 |122 |1,59]53,1 |1,13]22,3
4,68 2,3 |133 |1,66(57,7 |1,18|24,2
4,88 2,4 |144 |1,73|62,5 |1,23|26,3
5,08 2,5 |156 |1,8 |67,6 |1,28|28,4
5,28 2,6 |168 |1,87|72,8 |1,33|30,5
5,48 2,7 |180 [1,94|78,1 |1,38(32,8
5,68 2,8 |193 [2,01|83,8 [1,43(35,1
5,88 2,9 207 |2,08|89,6 |1,48(|37,6
6,08 3,0 |221 |2,15|95,6 [1,53]40,0
6,32 2,24|103 [1,5943,1
6,6 2,32|111  |1,65|46,3
6,8 2,4 |119 |1,71]49,7
7,04 2,5 127 |1,77|53,1
7,28 2,6 |135 [1,83|56,6
7,52 2,7 |144 |1,89]60,3
7,76 2,75(153 |1,96|64,1
8,00 2,83|163 [2,02|68,0
8,48 2,92|172  |2,14|76,0
8,70 3,08[192 |2,2 |80,3
9,28 2,3 [90,5
9,56 2,4 [95,9
9,84 2,5 |101

10,12 2,6 |107

10,40 2,62|113

10,68 2,7 |119

10,96 2,8 |125

11,24 2,83[131

11,52 2,9 |138

11,80 2,97|144

12,08 3,04|151

Tabnunua b6.2

Cuctema otonneHms

q, n/c HapyxHENI OMaMeTp Ha TOJIUMHY CTEHKMU TPYOH, MM
12 x 1 15 x 1 18 x 1 22 x 1 28 x 1 35 x 1,2 42 x 1,5 54 x 1,5 64 x 2 76 x 2,5
v Henb— |V Henb— |V Henb— |V Henb—- |V Henb—- |V Henb—- |V Henb—- |V Henb—- |V Henb—- |V Tenb-
Ta P Ta P Ta P 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 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
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 |o,5 [127 |o0,35|51

1656 1,46 |186 |0,87 [480 0,55 [151 |0,39 |61

1800 1,59 [218 |0,94 |563 |0,6 |177 0,42 |71

1944 1,72 |253 |1,02 |653 |0,65 [205 0,45 |82 0,26(21

1088 1,85 (291 |1,09 [748 0,7 235 0,49 |94 0,28|24

2232 1,97 [331 |1,17 |851 0,74 |266 |0,52 |107 |0,3 |27

2376 2,1 |374 |1,24 |959 |0,79 [300 |0,55 [120 |0,32|31

2592 1,36 [113 |0,86 [354 |0,6 [142 |0,35|36 0,25(16

3240 1,7 |175 |1,08 |543 |0,75[217 |o0,44(s5 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 |o0,85[276 |0,5 |70 0,36(31 0,26(13

3888 2,04 |248 |1,29 |772 0,9 |307 |o0,53|78 0,38|34 0,27[15

4176 1,39 |885 |0,97(352 |0,57|90 0,41(39 0,29(17

4464 1,49 [101 |1,04|401 |0,6 [102 |0,44|45 0,31|19

4752 1,58 [113 |1,1 [452 |0,65|115 |0,48|50 0,33|21

5616 1,87 [157 |1,3 |623 |0,76|158 |0,55|69 0,39(29

5904 1,97 173 |1,37|e86 |0,8 [173 |0,58|76 0,41(32

6192 2,06 |190 |1,44|752 |o,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[244 |0,69|106 |0,5 |45

7488 1,74|108 |1,02|273 |o0,74|119 |o0,53|s51

7920 1,84|121 |1,08|304 |0,78|133 |0,56|56

8352 1,94|134 |1,14(337 |o,82|147 |0,59|62

9072 2,04|148 [1,24(395 |0,89[172 |0,64|73

9792 1,33|458 [0,96|199 |0,69|84

10512 1,43|525 |1,03|228 |0,74|97

11232 1,52(597 |1,1 |259 |o,79|110
11952 1,63[673 |1,17]292 |0,84|124
12672 1,72|753 |1,25|327 |0,89|138
13392 1,82(838 |1,32]|364 |0,94|154
14112 1,92[928 |1,39[402 |0,99|170
14832 2,02|102 |1,46|443 |1,04|187
15768 1,55(492 [1,08]|201
16704 1,64[557 |1,17|235
17640 1,73|619 |1,24|261
18576 1,83|684 |[1,3 |288
19512 1,92|752 |1,37]317
20448 2,01|824 |1,44|347
22572 1,59]426
23904 1,68|469
25056 1,76|514
26208 1,84(560
27360 1,92]609
28512 2,00]600

IIpyMedYaHMe .

B Tabmmue - V B M/c, Henbra P B Ia/Mm.




HOMOTPAMMBDI AN1A MPUBNUAKEHHOIO TMAPABANYECKOTO
PACHETA MEAHbIX TPYBOMNPOBOJ0B
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dH - HapYXHbIN guameTp Tpy6, mm;
g - pacxop Boapl, /c; V - ckopocTb, M/c;

I, - noTepu Hanopa Ha TpeHne no anunHe Tpybonposoaa

PucyHok B.1. Cuctema xono4HoOro BogocHab»keHus

MpunoxeHue B
(cnpaBoyHoe)



AP 1 =
0,7 —
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dH - HapYXHbIN guameTp Tpyo, mm;
G - ceKyHAHan macca TensoHocuTens, Kr/c;

V - ckopocTb, m/c; AP - notepu gasnenus, kMa/m

PucyHok B.2. Cuctema otonsieHums

Mpunoxenune I
(cnpaBoyHoe)

METOAMKA PACYETA PACCTOAHUI MEXAY OMNOPAMMU
FTOPU30HTAJIbHbIX TPYBOINPOBOJ0B

PacctoaHne mexay TroOpu3OHTaNbHbIMM ONoOpamMun cnegyet onpenenatb Mo d)opN\ynaM,

YUUTbIBAIOLWMM:
[0NYyCTUMOE 3HayeHMe Npornba Kak abcotoTHOM BennumHbl f

L, >0,472(384AEf)*D**, (r.1)

rae E - moaynb ynpyroctm meam, Ma;
D - HapyXHbI anameTp Tpybbl, M;



w=0,25;
YacCTU Hapy»XHOro gnameTpa ml
Lo, > 0,472(384AEm,)” D*’; (r.2)

yacTu nponerta M,

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

()
v=0,33;

[0NYyCTUMOE HanpaXeHue B cTeHKe Tpybbl MO0 NPOYHOCTb COeAMHEHMSA, HAXOAALLErocAa MeXay
onopamm, Ha pacTaskeHue O

20
L >0,314|12AD| o — K,P

, (r.4)
2

roe P - BHyTpeHHee aaBneHue B Tpybonposoge, Ma;

K
AT
K. +k._

2yM 3yB

roe Yy v Y, - YAenbHblli Bec meam u Boapl, H/m3, cOOTBETCTBEHHO;

K19 Kz, K3 - KO3pUUMEHTBI, NPUHUMaeMble No rpadmKkam (pucyHok I.1) B 3aBUCMMOCTM OT

BE/MYMHbI N, 06paTHOI SDR Tpy6bl (OTHOLEHME HAPYKHOTO ANAaMETPa K TONLMHE CTEHKM).
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PucyHok I'.1. F'padukm ana onpegeneHns KoapomumeHToB

Kl’ K2 u K3 B 3aBUCMMOCTU OT N (OTHOLIJEHVIFI TONLWWNHDbI

CTEHKM K Hapy»KHOMY AMameTpy TpyObl)

CneayeT NpMHUMATL B 3aBUCMMOCTM OT BUAA NPOKNAAKM TPY6ONpoBOAOB (CKPbLITan UAK OTKpbITanA)

3HaveHua f=2,5-10mm, M, =0,02-0,11 M, =0,001-0,01, O - 20 - 30% NPOYHOCTU MEAM, U3 KOTOPOIA

N3roTosJieHbl TPYObI, 160 50 - 60% NPOUYHOCTU Ha PaCTAXKEHME KOHKPETHOTO BUAa COeANHEeHUs (naaHoro,
KOMMpPEeCcCMOHHOro, pe3bboBoro).

Mpunoxenue [
(cnpaBoyHoe)

KOMMEHCALMA TEMMNEPATYPHbIX TMHEMHbIX IEGOPMALMIA TPYEONPOBOAOB

KomneHcauua TemnepaTypHbix gedopmMaumii y4acTKOB Tpy6oMNpoBoAa MOMKET BbITb OCYLLECTBAEHA
3a CYET CAaMOKOMMNEHCALMM MPU COOTBETCTBYHOLLLEN PAaCCTaHOBKE HEMOABUMKHbIX M CKOb3ALMX ONOp.

PacueT KomneHcupytowen cnocobHocTn M-06pasHbiXx U M-06pasHbIX 31emMeHToB TpybonpoBoaoB
npoussoauTca no ¢opmyne (pucyHok [.1)

L =AJd.Al, (a.1)



rae LK - BbIJZIET KOMMNEHCATOpPa, M,

Al - nuneitnas gedpopmauma yuactka Tpy6onNpoBoAa NPW U3MEHEHUM TEMMEPATYPbl BO3AyXa Npw
MOHTaKe M 3KCnayaTaumm, m;

A - KoaddnumneHT ynpyroctn Tpyo, A = 33.

- L >
v, N/
IN AN
PAY

L He Menee 16r

.A—_I’ 4 Al b

¥ vY ) | T =l
i i \ { \
vy

\

s_
(“—_

\
ol % \ I/[\-——/\

\
y A _J
3 5

a - 0TBOA006pPa3sHbIX; 6 - KPYrosbix; B - [1-06pasHbIX
PucyHok [1.1. PacyeTHble cXeMbl THYTbIX KOMNEHCATOPOB

Ona Tpyb B MATKOM, NONYTBEPAOM U TBEPAOM COCTOSHUAX NHENHaa aedopmauns onpeaensercs
no popmyne

Al = aLAt, (0.2)

roe L - aavHa pedopmmpyemoro yyacTka TpybonpoBsoga Npy TemnepaTtype MoHTaxa, M;

Al - nepenas TemnepaTyp mexay TemnepaTypoii BO34yXa B MOMELLEHWM MPU MOHTAXKE W
aKkcnayaTtaumu, °C (K);

a - KO3PPULMEHT IMHENHOIO paclUMpPEHMa Meau, PaBHbIn 17- 10_6, 1/°C (1/K).

MpunnokeHune E
(cnpaBoyHoe)

TEMMEPATYPbI MANKU

Tabnnua E.1




CocrTaB npumnos TeMnepaTypa NOJaBjieHus npunodg, °C
97% Sn 200 - 240
3% Cu
95% Sn 200 - 250
5% Ag

CocraB npunoda

TeMmnepaTypa IJIaBJIEHUA

IpuUIos,

TeMmnepatTypa HaMku,

°c

45% Ag
27% Cu
% Sn
25% Zn

640 - 680

670

44% Ag
30% Cu
26% Zn

680

740

730

630

730

710

650

810

710

710

880

730

Maka Mmegb-melb BO3MOXHa 6e3 ¢aoca, a Aas Nalkku

HeobxoAMmo NpUMeHaTb dtoc.

BUBJ/IMOTPAD®UA

[1] TY 48-0808-47-96 Tpybbl MeaHble BOAONPOBOAHbIE

[2] TY 184450-106-043-98 Tpybbl MeaHble gns TpybonpoBoaos

[3] TY 184450-106-044-98 ®uTHMHIM (coeauMHUTENbHbIE YacTU) U3 Mean ANsS COeAUHEHUs
Tpyb60onpoBOA0B METOAOM KanuaapHOM Namku

Tabanua E.2

MeAb-NaTyHb UAM meab-6poH3a

MpunoxeHune K
(cnpaBoyHoe)




