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Hacrosmmit CBoa mpaBuil COAEPKUT PEKOMEHJALMH 110 MPOEKTUPOBAHUIO U MOHTAXy CUCTEM
OTOIUICHHUS C UCTIOJIb30BAHUEM METAJUIONIOTMMEPHBIX TPYO.

ITpu pa3paboTtke CBoJ1a MpaBII UCIIOJIB30BAHBI OIBIT IPUMEHEHHUS UX IIPU MOHTaKE CUCTEM
OTOIUIEHHUSI U TOpsiuero BogocHadxeHus B Poccuiickoii @enepaiii 1 pe3yibTaThl
CepTU(PHUKAIIMOHHBIX UCTIBITAHUH.

MeramononumepHast Tpyoa mpeAcTaBIIsieT COO0H MATUCIONHYIO KOHCTPYKIIUIO (PUCYHOK 1),
COCTOSIIIYIO U3 TOHKOCTEHHOM alFOMUHUEBOM TPYOBl, HA KOTOPYIO U3HYTPHU U CHApYKU

HaHOCHUTCA KJIECBAs OCHOBA, a 3aTEM - «CIIUTHIN TOJIUAITUIICH.

MeramiononumepHas Tpyoa codeTaeT CleIyIolie JOCTOMHCTBA METAITMYECKOM 1
MIaCTMAcCOBOM TPYO:

- 100 %#ast KUCIOPOAOHETPOHUIIAEMOCTE;

- KOPPO3UOHHAS CTONKOCTb;

- OTCYTCTBUE MHHEPATBHBIX OTJIOXKCHHI HA CTCHKaX TPYyoO;
- TOATOBEYHOCTH 25 JIeT;

- MOPO30YCTOMYNBOCTb;
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- HAAC)KHOCTDb pa6OTLI B YCJIOBHUAX MMOBLIIIICHHON CGfICMPI‘-IHOCTPI;
- IOBBIIICHHAA ITYMOIIOTJIOIIAI0IIasa CHOC06HOCTB;
- y100CTBO TPAaHCIIOPTUPOBAHUS;

- TEXHOJIOTUYHOCTh MOHTAaa - TPYOBI JIETKO THYTCS, TO3BOJIAIOT OrM0aTh 311€MEHThI
NOMEIICHUH, He TpeOyeTcst TOYHAs OArOHKA JIMHEWHBIX pa3MepoB;

- MOHTaX HETIOCPEICTBEHHO 0€3 CBapKH, HApE3KU Pe3bObl, ¢ 000pyA0BaHUEM U TIPUOOpaMH U3
CTaJ, JaTYHHU, TUIACTMACC TPU IIOMOIIH COCTUHUTEIBHBIX JIeTaJICH.

[To mMepe pacimmpenus 001acTi TPUMEHEHUS METAIIONONIUMEPHBIX TpyO B CBoJ mpaBui OynyT
BHECEHBI HEOOXOIUMBIC JTOTIOTHCHHUS.

B pa3pa60TKe HaACTOAIICTO CBO,Z[B. IIpaBUJI IpUHUMAJIN Y4aCTHEC:

B.A. I'nyxapes (I'occtpoii Poccun), A.B. Crnaoxos, P.b. [[lexmep (HUWIMocctpoit), B.U. Cacun
(HUUcanrexuukn), 4.1 'oumyap (3A0 «Kayuyx»), C.4. Ipuocusceyxuri  MHUNUTOIIL), T.U.
Caoosckasa (I'TIK CantexHUWnpoexr), JLI1. Jomapayxas (HUKUMT), A.B. Yypoanes (3A0

«enra»), FO.M. Panonopm (AO «Kayuyk-miact»), B.2. Jopogees (TOO HIIII «BnangB3 ).

3ameuaHus U NPEeAJIOKEHU 110 coBepleHcTBOBaHUI0 CBoza rpaBuil ciaenyeT HanpasisiTth B ['T1
I[MTHC.

[:T'lnnua-mn.en [ Kneeaolh cnof ] Eﬁnwuﬂuﬁ] [ Knespoh cnobh J[ﬂﬂnnstnm)

Pucynok 1 - CTpykTypa METaNIONOJINMEPHOM TPYOBI

1 OBJIACTDb IPUMEHEHUA

1.1 MerannononuMepHbIe TPYOBI (J1ajee - TpyObl) MPUMEHSIOT IPU TPOSKTUPOBAHUH U MOHTaXE
CHCTEM OTOIUICHMS, pacyeTHasl TeMrepaTypa KOTopbix He npeBbimaet 90 °C npu gaBIeHUH B
TpyOax He 6onee 1,0 MIla nmo faHHBIM HOPMATHUBHBIX JOKYMEHTOB Ha TPYOBI WIIH
cepTU(UKAITMOHHBIX UCTIBITAHH.

1.2 MetannononumepHblie TpyObl MOTYT OBITh HUCIOJIB30BaHbI B CUCTEMAaX LIEHTPAIBLHOTO,
MECTHOT'O OTOIUICHUS KUJIBIX, OOLIECTBEHHBIX, aIMUHUCTPATUBHO-OBITOBBIX U MPOMBIIUIEHHBIX
3/1aHUM, BHOBb BO3BOJIMMBIX U PEKOHCTPYUPYEMBIX, a TAK¥Ke IS CUCTEM I1I0J0TPEBA IPYHTA B
TEIJIULAX U OpaHKepesx.



1.3 He nomyckaercst IpOKJIaAbIBaTh TPYOBI B MOMEIEHHSIX 110 TI0KApHON OMAaCHOCTH KaTeropuu
I', a TakKe B MOMEILNEHUAX C HCTOYHUKAMHU TEIUIOBBIX U3JYYCHHUH ¢ TEMIIEPaTypOil IIOBEPXHOCTH
ooiee 150 °C.

1.4 MeTanionoauMepHbie TPYObl HE MOTYT OBITh UCIIOJIb30BaHbI 0€3 3aIUTHBIX 3KPAHOB B
HOMEIICHHSIX, T1¢ BOJIM3U BO3MOKHA 3JICKTPOIYTrOBasi HJIM Ia30Basi CBapKa IPpU aBapUITHBIX
PEMOHTHBIX paboTax.

1.5 Ilpu npoeKTUPOBaHUHM U MOHTAXKE CIIEAYET TaKXkKe COOII0IaTh TPeOOBaHUS APYTHX
HOPMAaTHBHBIX JIOKYMEHTOB 10 OTOIUTEIbHBIM CUCTEMAM.

2 OBIIHUE ITOJOXEHUA

2.1 Hacrosimuii CBOJ MpaBUil COACPKUT PEKOMEHAALNHU K JEHCTBYIONUM HOPMATHBHBIM
JIOKYMEHTaM U PAaCIPOCTPAHSIETCS HAa MPOSKTUPOBAHUE U MOHTAX IIEHTPAILHOTO U aBTOHOMHOTO
OTOIUICHUS C UCTIOJIB30BAHUEM METAJUIONOIUMEPHBIX TPYO.

2.2 Cucrema OTOIUICHUS] MOKET OBITh BBIITOJIHEHA [TOJHOCTBHIO U3 METAJIONOIUMEPHBIX TPYO
WM BMECTE C TpyOaMu U3 APYrux MaTepuaiioB (CTajib, MEb U T.J.) B 3aBUCUMOCTH OT

HeO6XOI[I/IMI>IX AUaMCTPOB.

2.3 MerauonoauMepHbIe TPYObI, IPUMEHSIEMEBIC ISl CHCTEM OTOIUICHHS, JOKHBI IMETh
cepTuduKaT COOTBETCTBUA TPEOOBAaHUSAM HOPMATUBHBIX IOKYMEHTOB.

2.4 Cpoxk ciay0bl TpyOOIIPOBOJIOB CUCTEM OTOIJIEHUS JOJKEH OBITh HE MeHee 25 ieT.

2.5 Tunbl, pa3Mepbl U TEXHUYECKUE XapaKTEPUCTHKN METAIIIONOIMMEPHBIX TPYO MO JaHHBIM
(UPM-U3rOTOBUTENICH MPEICTABICHBI B MPHIOKEeHUH A (Tabmuibl A.1 u A.2).

I[OHYCKaeTCH AJI1 CUCTEM OTOINICHUSA NPUMCHCHUC TPY6, HC YCTYHArOIMX I10 MOKa3aTCIIsIM
Tp€6OBaHI/I$[M HOPMATUBHBIX TOKYMCHTOB M HACTOALICTO CBO)Ia MMpaBuJI, UMCIOIINUX CepTI/I(i)I/IKaT
NI TCXHUYCCKOC CBUACTCIBLCTBO.

2.6 B xoMmImiekTe ¢ MCETAJUIOITIOJIUMCPHBIMU TPY68.MI/I AOJIKHBI TIOCTABJIATHCS JIATYHHBIC
COCIMHUTCIIBHBIC IC€TAJIM OTCYECTBCHHOI'O UJIKM UMITIOPTHOT'O ITPOU3BOACTBA, UMCIOIIIUC

cepTU(UKAT COOTBETCTBUS. BapuaHThl cOeTMHUTENBHBIX JeTalel 1 3JIEeMEHTOB HEKOTOPBIX
bupm npeacraBiaeHsl B mpuiiokeHuu B u L.

3 TIPOEKTUPOBAHUE CUCTEM
OTOIVIEHUA C UCITOJIB3OBAHUEM
METAJJVIONOJIUMEPHBIX TPYD

OBIIUE YKA3AHUA

3.1 IIpoekTupOBaHKUE CHCTEM OTOIUICHHS C UCTIOIB30BAHIUEM METAILIOTIONMMEPHBIX TPYO
BKJTIIOYAET B ce€0s1 BHIOODP TUIA TPYO M COOTBETCTBYIOUIMX UM COCTUHHUTENbHBIX JAeTaNeH U
apMaTypbl, BEIOOpP TapaMeTPOB TEIUIOHOCUTEIIS, BRITIOJTHEHUE THAPABINICCKOTO U
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TEIIOTEXHUYECKOT'O PACYETOB, BEIOOP Crioco0a MPOKIIAAKH U YCIOBUH, 00eCTIeynBaIOIINX
JIOJITOBEYHOCTH TPYO 0e3 mepeHanpspKeHusl MaTepraia U COSMHEHUH TPyOOIpoBoa.

3.2 Be16op Tuna Tpyo MpoBOAUTCS C YU4ETOM YCIOBUH pabOThHI TpyOOIIPOBOIa, JaBICHUS U
TEMIIEPATYPhI, HEOOXOUMOTO CPOKa CITYKObI, MECTa IPOKIAJAKU TPYO U HA3HAUCHUS
MIOMEIIICHUSI.

3.3 IIpokianka TpyO cUCTEM OTOILICHHUS IOJDKHA MIPEAYCMATPUBAThCS CKPBITON B IUIMHTYCAX, 32
9KpaHaMu, B ITpoOax, maxTax u KaHajax. Jlomyckaercst OTKpbITas HPOKIIAIKa B MECTaX, T/IC
UCKIIFOYAeTCs MX MEXaHUYECKOEe U TEPMHYECKOE TOBPEIKICHUE U MPSIMOE BO3/ICHCTBIE
yapTpaduoneToBoro n3nydeHus. Crnocol MpoKIaaKu TpyOOIIpoOBOIOB TOHKEH 00eCTIeYHBAaTh
BO3MOXHOCTb 3aMEHBI HX IIPH PEMOHTE.

3amonommurBaHue TPYyO (0€3 KOXkKyxa) B CTPOUTEIbHBIC KOHCTPYKITUH JTOITYCKACTCS B 3MaHUSIX
€O CpOKOM citykObI MeHee 20 JIeT PH pacueTHOM Cpoke ciyk0bl TpyO 40 neT u Gonee.

[Tpu ckpbITOl IPOKIaAKE TPYOOIIPOBOIOB CIEAYET IPeIyCMaTPUBATh TOCTYII IPU PEMOHTE B
MeCTa pacIojI0oKEeHUsI pa30OPHBIX COEIUHEHUN U apMaTypBhl.

3.4 B cucreMe TeTIOCHAOXKEHUS CIISAYET MPeyCMaTPUBATh MPUOOPHI aBTOMATUIECKOTO
pEryJIrMpoBaHUs TapaMETPOB TEINIOHOCUTENA (TeMIepaTyphl, AaBJICHUS) C LIETIO 3aLUTHI TPYO
OT MPEBBIIICHUS JOMYCTUMBIX BeJIMUMH. He qomyckaeTcst npuMeHeHue METATONOJIMMEPHBIX
TpyO B cHCTEMax C 3JI€BaTOPHBIMU y3JIaMHU.

TpyOonpoBoabI U3 METAIIIIONOIUMEPHBIX TPYO ClleyeT MIPOEKTUPOBATh I10CIIE 3aII0OPHOMI
apMaTypbl Ha TEIJIOBBIX MTyHKTaX.

He nonyckaercs npuMeHsTh TPYOBI IS PacIIMPUTENHHOTO, IPEA0XPAHUTENHHOTO,
NEPETUBHOT0, CUTHAJIBHOTO TPyOOIpPOBOJIOB.

3.5 Cucremsl LOCHTPAJIBHOI'O OTOIIJICHUS, IMTOJITHOCTBIO UJIM YaCTHYHO CMOHTUPOBAHHBIC U3
MCTAJJIOTIOJIMMEPHBIX prﬁ, 110 CBOEMY NPUHIUIIUAIIBHOMY PCHICHUIO ACIIATCA HaA:

a) CUCTEMBbI HaIlOJIbHOTO OTOIIEHUS, TJI€ METAJNIONOJIUMEPHBIE TPYOBI SABIISIOTCS. OHOBPEMEHHO
U HarpeBaTeJbHBIMU 3JIEMEHTaMH (C TeMIepaTypoi TernaoHocuTens He Boime 55 °C);

0) cuctemsl ¢ TPyOOTIPOBOIAMHU U3 METAILIONOINMEPHBIX TPYO U HarpeBaTeIbHBIMH MPUOOPAMH
(pammaTopaMu, KOHBEKTOPAMH) WM B KOMOWHAIIMH C CUCTEMOW KOHIUITMOHUPOBAHUS BO3TyXa.

3.6 Pacuer cructem OTOIUIEHUS C UCTIOIB30BAHUEM METAIUIONOIMMEPHBIX TPYO MOXKET OBITh
BBITOJIHEH T10 CYIIECTBYIOUIMM METOAMKAM (BPYUHYIO [0 MAaTEMAaTUYECKUM 3aBUCUMOCTSIM U
HOMOI'paMMaM WX € TIOMOIIbI0 KOMITBIOTEPHBIX TPOrpaMM).

3.7 CucreMbl HaIlOJILHOTO OTOIICHHS HanboJiee 11e1eco00pa3HO UCIOIb30BATh AJISl OTOIJICHUS
MoMeleHUI O0NbIION MIonaau (Mara3uHbl, KpbIThIE PHIHKH, BOK3aJIbI, JOPOKKH OAaCCEHHOB).
Cucrema HaroJIbHOTO OTOIUIEHUS! MOXKET OBITh TaKXKe MPUMEHEHA B KOTTEKaX U OTAEIbHBIX
3JaHUSIX OOIECTBEHHOI0 Ha3HAUYEHUS (JETCKUX JOLIKOJIBHBIX YUPEKICHUAX, FTOCTUHULIAX ),
aMMHHMCTPATUBHBIX 3AAHUSIX U 34aHUSX CIELMAIBHOTO HA3HAYEHUS, T/I€ IPUMEHEHUE
HAIoJIBHOTO OTOIUIEHUS NMPENYCMOTPEHO (PYHKIIMOHATIBHON TEXHOIOTHEH.



[IpumeHeHre HAMTOIBHBIX CUCTEM OTOILICHHS M3 METaJNIONOIUMEPHBIX TPYO pasperiaercs
TOJIbKO OT aBTOHOMHOT'O HICTOYHHKA TETJIOCHA0KeHUS (Ha OOBEKT) UM OT LIEHTPAJIIbHOTO
MCTOYHUKA TETUIOCHAOKEHUS 10 HE3aBUCUMOM CXeMe.

3.8 Bo3MoKHBIC BapHAHTHI YKIAJKU TPYO B CHCTEMaX HAIMOJIBLHOTO OTOIUICHUS TPECTABICHBI HA
pUcCyHKe 2.

cxeMa A - OIMHOYHBIN 3MECBUIK;

cxema B - mapamiensHas ykinaaka TpyO moaromeit 1 o0OpaTHOM BOIBL;

cxema C - TpyOOIIpOBO/IBI OJAIOIICH U 0OpaTHON BOJBI YIIOKEHBI TAPATUICTLHOM CITUPAIIBIO.
Cxema A obecrieunBaeT JIETKHI MOHTaX TpyO U OoJjiee paBHOMEPHOE paciipeieieHue
TEMIIepaTyphl 110 MOBEPXHOCTH 10j1a. OCHOBHBIM IIPEUMYILIECTBOM CXEMbI A SIBIIETCA TO, UTO

OHa JICTKO aJallITUPYCTCA KO BCEM BUJIaM KOHCTPYKIIMH I10J1a.

Cxema B o0ecnieurBaeT paBHOMEPHYIO CPEIHIOI0 TeMIIepaTypy, HO IIPH HEil BOZMOXKHBI OoJiee
BBICOKHE KOJIcOaHUs Tieperaja TeMIIepaTypbl Ha MaJIbIX TUTOIIAISX.

Cxema C MNOAXOJUT IJISA XXKWUJIBIX JOMOB C MMOBEIIICHHOM HOTp€6HOCTI)IO TCIIJIOTHI.

[Tpu packianke TpyO MOJAIONIHI TPYOOIIPOBO/T CIISYET YKIIAbIBATh OFKE K HAPYKHBIM
CTCHaM.

CXEMA A

I

W3meHeHune TemnepaTyphl Ha IOBEPXHOCTH MOJa

CXEMA B
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L n

N3meneHne Temneparypbl Ha IOBEPXHOCTH 110J1a

CXEMA C

N3menenne temneparypbl Ha MOBEPXHOCTH M0JIa

Pucynok 2 - CxeMbl yKIIaIku TpyO B CHCTEMax HAIOJIBHOTO OTOIUICHUS U rpad)Ku N3MEHEHHS
TeMIEepaTypbl Ha MOBEPXHOCTH M0JIA

3.9 CpemHioro TeMIiepatypy MOBEPXHOCTH I0Ja CISAYeT MPUHUMATh C YI€TOM TpeOOBaHUH
HOPMATUBHBIX JOKYMEHTOB, a TAK)Ke OTPaHUYCHUN I Pa3IMYHBIX BUIOB MOKPBITUS
(HampuMep, MaKCUMAaJIBHO JOMyCcTUMAasl Temreparypa st mapkera 27 °C).

3.10 Busbl MOKpHITHI U3 HCKYCCTBEHHBIX MaT€PHAaJIOB JOJKHBI UMETh MTOKA3aTelH, B TOM YHCIIe
CaHUTAPHO-TUTMEHUYECKHUE, PA3PEILAIOIINE IPUMEHEHUE UX B KOHCTPYKLIUU TEIJIOTO M0JIa.

3.11 Kpome cpeqHeii BeTMUUHBI TEMIIEPATYpHI 014, HA KOM(GOPTHOCTh MOMEIIEHUH BIUSAET
HEPaBHOMEPHOCTh TEMIIEpaTyphl Ha MOBEPXHOCTH 1noa. [lepenan TemnepaTypsl Ha OTAENIbHBIX
y4JacTKax IoJja MpH HaroJIbHOM OTOIUIEHUH He aoibkeH npesbimath 10 °C (ontumainsho 5 °C).

3.12 BapuaHT MpOKJIaIKHA TPYOOIIPOBOJIOB CUCTEM OTOILICHUS C BCTPOCHHBIMH B TTOJBI
HArpeBaTEIbHBIMU dJIEMEHTAMH U3 METAJUIONOIUMEPHBIX TPYO MPEACTaBIeH Ha PUCYHKE 3.
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1 - Hactun noua; 2 - cioit 6eroHa; 3 - TpyOda HarpeBaTeIbLHOTO AIEMEHTa; 4 - cCko0a ssKopHas; 5 -
TEIJIO- U TUAPOU3OJISAIHNS; 6 - TUTNTA NEPEKPBITHUS; 7 - OOKOBAs TETLIOU30JISAIIHS

Pucynox 3- HpOKJ'IaI[Ka pr6OHpOBOI[OB CHUCTCMBI OTOIUICHUA CO BCTPOCHHBIMU B ITOJIbI
HarpeBaTCJIbHBIMU 3JICMCHTAMU U3 MCTAJIOIIOJIMMCPHBIX pr6

3.13 I'myOurHa yKJIaIKi METAUIOTIOIMMEPHOMN TPYOBbI ONpeAeNsieTcs B 3aBUCUMOCTH OT
TeMIIepaTypbl TEIUIOHOCUTENS U MaTepHrasia MOKPBITHS MoJIa.

3.14 OnTumanbHBIN AT YKIAIKA METALIONOIUMEPHBIX TPYO (PacCTOSTHUE MEXKITY OCSIMHU)
OTpeieNsIeTcsl KOHKPETHO KoJeOaHUsIMH TeMIIepaTypbl Ha TOBEPXHOCTH I10J1a U
HKOHOMHUYECKUMHU COOOPAKEHUSIMH.

3.15 Cucrema 1EHTPAITBHOTO OTOIUICHHUS, TTOJTHOCTHIO MM YaCTUYHO BBITOJIHCHHAS U3
METAIIJIONOIMMEPHBIX TPYO, MOXKET OBITh C HWXKHEHW U BEpXHEW Pa3BOAKON, OMHOTPYOHAS MK
JIBYXTpYyOHasl.

[TpumeHneHue Tpyd peKOMEHIYeTCsl B CUCTEMaX:

- C TOPU3OHTAIBHBIMH JBYXTPYOHBIMU BETKaMH JJIsl TPYIIIBI apalliebHO-I0CIIeI0BaTEIbHO
MOJICOCTMHEHHBIX OTOMUTENBHBIX TPUOOPOB (pUCYHKH 4, 5);

- C TOPU30HTAJILHBIMU OJTHOTPYOHBIMH BETKaMH JIJIsl TPYIIIIBI [TOCIIE0BATEIBHO
NOJICOCTMHEHHBIX TIPHOOPOB (PHUCYHOK 6);

- C pacrpeieUTeIbHBIME KOJUIeKToOpamMu (pucyHku 7, 8).

B cuctemax ¢ pacnpenenuTenbHBIMU KOJUIEKTOPAMU MIPUCOEIMHEHUE OTOMUTENBHBIX TPHOOPOB
MOYET OBITh OCYIIECTBJICHO ITyTeM MPOKJIAIKA METAJUIONOIUMEPHBIX TPYO B pOpMe «I1eTeb)» B
MIOJIY WJIM BJIOJIb CTEH MOJ IJIMHTYCAMH.
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Pexomenyercsi, 4ToObI KaXkast et 00CIyKUBaia OJHY KBapTUPY WM TPYIIY OMEIIEHU I
ojHOro norpedurens. K o1HOMY KOJIEKTOPY MOKET MIPUCOEIUHATHCS JI0 8 «IIE€TEIIbY.

Ha PUCYHKEC 9 IpEACTaBJICH BApHUAHT IMOACOCAUHCHHA OTOIINTCIBbHBIX HpI/I60pOB K CTOsAKaM
OTOIIJICHHA.

3.16 PekoMeHyeMbie CKOPOCTH TETUIOHOCUTEIS B METALIOMOIMMEPHBIX TPYOOIIPOBOIaX
noryckaercs npuHuMath Ha 20 % Gobliie, 4eM B CTalbHBIX TPYOONIPOBOIAX.

3.17 B cuctemax OTOIUICHHS C UCTIOJIB30BAHUEM METAJUIONOIUMEPHBIX TPYO CIeayeT
pelycMaTpuBaTh aBTOMATUYECKUE WIIM PYUHBIE BO3AYXOOTBOJYUKHU HAa OTOMUTEIbHBIX

npudopax 1 Ha paclpeAeIUTeNIbHbIX KOJUIEKTOpax.

BceTpoenHsbli TepMOperynsaTop

T21
T11

MoxkBapTHpHBIR
TETFOBOW MyHKT

Pucynox 4 - Cuctema OTOIJIEHHS C TOPU3OHTAIIBHBIMU ABYXTPYOHBIMU BETKaMU JJIs1 TPYIIIIbI
napanjebHO-II0CIEeI0BATENbHO COeIMHEHHBIX OTONUTENIBHBIX TPHOOPOB

T _

T21

=

e ¢ — ———
,_I=TE1T1"—"—"""'——“‘-"—‘.
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Pucynok 5 - Y31bl 10JCOEANHEHHS OTONUTEIBHBIX TPUOOPOB K ABYXTPYOHOI cucteme
OTOIICHUSI

Pucynox 6 - Cuctema OTOIJIEHHS C TOPU3OHTAIILHBIMU OJIHOTPYOHBIMH BETKAMU JIJISl TPYIIIIbI
HOCJIEI0BATEIBHO COEIMHEHHBIX OTONMUTENbHBIX IPUOOPOB

PerynaTop TeMneparypul, YCTaHABNMBACKMEIA
B 0BCAYHHBABMONM NOMELWLISHWW ParyndpyiouWi KnanasH

\ Ha nopaowem TpyGonposone
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Pucynok 7 - Pactipe1eIUTENbHBIN KOJUIEKTOP CUCTEMBI OTOTUIEHUS
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Pucynok 8 - BapuaHT N0JICO€AMHEHUS PaCIpeIeTUTENbHBIX KOJUIEKTOPOB K CTOSIKAM U3
METaJUIOMOJIMMEPHBIX TPYO




Pucynok 9 - IloncoequHeHre OTOMUTENBHBIX TPHOOPOB K CTOSIKAM U3 CTABHBIX TPYO
I'NAPABJINYECKUE XAPAKTEPUCTUKHU METAJIVIOIIOJIMMEPHBIX TPYB
3.18 IIpu ruppaBirdeckoM pacueTe najeHue aasjaeHus DP B cucteMe OTOIIICHHS CKIIaIbIBAeTCs

N3 IIOTEPH JABJICHUA HAa TPECHUC 110 JJIMHE TPY6OHp0BOI[a | u IIOTEPb AaBJICHHUA HA IIPCOJOJICHUEC
MCCTHBIX COHpOTI/IBJICHI/Iﬁ

DP=R+ Z, (1)

rae R - ynenpHas nuHeliHas moteps aaBieHus Ha 1 M gy, [1a/m;

Z - IIOTEPS AaBJICHUA HA MECTHOC COIIPOTUBJICHUC, Ha/M

3.19 l'upaBiuyecKre XapaKTEPUCTUKH METAJLIOTIOIMMEPHBIX TPpyO pa3inuuHbIX Gupm npu t =
80 °C npencrapiensl B npwioxeHuu b. [Torepu naBnenus mo pmae, [1a/M, MOXHO ONIPEACIIUTD

o opmyre

_ Are
2d,

B 0%,

)
rae | - ko3 uImeHT conpoTHBICHNUS 110 UTUHE;

V - CKOpOCTh T€YEHHS BOJIBI, M/C;

dp - pacueTHBIN AUaMeTp TPYyOBI, M.

Koadduuuent conporusnenus no anuue | cieayet onpeaessaTs mno Gopmyine

Je, 13122~ lg 37, KK,

2 lgRe,~1
37d, :

o 3)

kS

WJA =

rne b - aucno nogodus pexkuMoB TEYESHUS BOBI,

K> - ko3 dunireHT SKBUBaJICHTHOM MIEPOXOBATOCTH, M;

Rep - uucno PeitHonbaca dhakTudeckoe.

[TpuBeneHHbIN (BHYTpEHHUI) TUaMETpP dp CIeyeT ONpPeaeaTh o Gpopmyie
dp = 0,5(2dx + Ddu - 4S- 2DS), 4)

r7ie dn - HapyXHBIH TuameTp TpyObl, M;

Ddn - nomyck Ha HapyXHBIH TUaMeTp TPYObI, M;

S- ToNMHA CTEHKH TPYOBI, M;
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DS - nomyck Ha TONIIMHY CTEHKH TPYOBI, M.

®daxrtudeckoe uncio PeiitHonbaca Reg) onpenensiercs o hopmyie

d (5)
rjae Vt - kodhPpHUIMEeHT KHHEMAaTUYEeCKON BSI3KOCTH BOBI, M2/C, ONpeIesseMblii 1o Tadmie 1.

Tabauua 1

KoaddunmenT knHeMaTHIeCKOH BA3KOCTH

Temnepatypa Boasl, °C BOIBI vp M2/C

35 0,73 x 10-6
40 0,66 x 10-6
45 0,6 x 10-6

50 0,55 x 10-6
55 0,51 x 10-6
60 0,47 x 10-6
65 0,43 x 10-6
70 0,41 x 10-6
80 0,36 x 10-6
90 0,32 x 10-6

Uucno Peitnonbaca RekB cooTBeTCTBYIOIEE HAYATy KBaIpaTUYHOW 00JaCTH THAPABINYECKUX
COIIPOTHUBIIEHUH MPpH TypOyJIEHTHOM JIBUKEHUHU BOJIbI, OIIpeiensieTcs mo Gopmyie

SO0
Ee_= Ly

K ®)

Yucmo moo0ust pexXxuMOB TeUeHHUs BObI b onpenensercs mo Gpopmyiie

b=1+ 225
g Reys ™

KoadduimeHT sxBUBasIeHTHON (paBHOMEPHO-3EPHUCTOM) 1IepoX0BaTOCTH K3, M, IPUHUMAETCS
paBHbM 1,0 X 10-6 M.

3.20 IIpu cpenneit TemnepaType TeroHocuTens, ormnaHoi ot 80 °C, ciemyeT y4ecTh COrjlacHO
Tabmuie 2 nonpaBoYHbIN KO3((UIMEHT @ K 3HaYeHUsIM R, mpuBeACHHBIM B IPUJIOKEHUH b (TIpH
t=280 °C)

Rt=R X aq, (8)

rae Rt - ynenpHBIN epenaj AaBIeHUs IPU CpeIHEN pacyeTHON TeMIIepaType TEMJIOHOCUTENS U
pacxone G, I1a/m;
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R - 3HaueHue ynenpHOrO Nepenaaa nasieHus (nmpuioxkenue b) npu t = 80 °C u npu ToM xe
3Hauenuu G, Ila/m.

Tabmuma 2

Cpennsist TeMiiepatrypa TeIUIOHOCHTES B 90 80 70 60 50 40
TpyOax, °C

Koaddunuent a 0,98 1,0 1,02 1,05 1,08 1,11

3.21 Ilanenue naBieHUs MPU MPEOIOJICHHH MECTHBIX CONpoTHBIeHUM Z, [1a, MokeT OBbITh
OTIPE/ICIICHO U3 3aBUCUMOCTH

Vﬂ
Z = I~
D¢ 5P ©

rae SX - cymma K03 PUITMECHTOB MECTHBIX COITPOTHUBIICHUI HA PACCYMTHIBAEMOM YYaCTKE
TpyOOIIpOBO/IA;

V - CKOpOCTh TEMIIOHOCUTEINS B TPYOOIIPOBOIE, M/C;
I - INIOTHOCTH JKUJKOCTH IIPH TEMIIePaType TEIUIOHOCHTEIS, KI/M3.

OpI/IeHTI/IpOBO‘-IHI)IG 3HA4YCHUA KOB(i)(bI/IIII/IeHTOB MCCTHBIX COHpOTI/IBJICHI/Iﬁ COCANHUTCIIbHBIX
I[eTaJ'IefI OJIECMCHTOB CUCTCMBbI OTOIIJICHHU S ITPUBCJICHLI B Ta6J'II/II_Ie 3

FI/II[paBJ'II/I‘ICCKI/IC XapPaKTCPUCTHUKU OTOINTECIIbHBIX HpI/I60pOBI BeHTHJ’IefI, KJIallTaHOB, BKJIFO4Yas
TEPMOCTATUYCCKUC, ITPEACTABIICHBI B CIIPABOYHBIX U3JAHUAX (i)I/IpM-I/ISFOTOBI/ITeJ'ICI\/'I n
p83p3.6OTLII/IKOB HOpM&THBHOfI JAOKYMCHTAIUH.

Tabnuma 3
., 3JHAYeHUEe

No .. letanu Cxematnueckoe n300pakeHHe JeTaneit O S —
1 OTBOJ C paguycom 0,3-0,5

3akpyriaenus * 5d:

90°

45°
2 Tpoiinuku: - - 0,5

Ha TIPOXOJT
3 Ha OTBETBJICHUE — — 1,5

90° ¢
4 Ha CIIUSIHUE — -~ 15

I

—
ge—

90°
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3,0

5 Ha pa3JeicHUe TOTOKa i
\ +

6 KpecroBuna: 4 2,0
Ha MPOXO0/] t

7 Ha OTBETBJICHUE 3,0
{

8 Otctyn I 0,5
9 Oo6xox — 1,0
10 Buesamnoe  — —— 1,0
I — —_—Tr
pacIiMpeHue 0,5
CY)KCHHUE
11 CoenguHeHHeE ¢ Cwm. npunoxenue [ 1,5

00KMMHOM raiikoi

KOMIIEHCALIUS TEMITIEPATYPHBIX YIJIMHEHUU

3.22 KoMrieHcanust TeMITEpaTypHBIX YIUTHHEHUI MOKET OBITh OCYIIECTBIICHA 3a CUET
CaMOKOMIIEHCAIIMH y4acTKOB TPyOONpPOBO/a, YCTAHOBKON KOMIIEHCATOPOB U MPaBUIIbHOM
paccTaHOBKOW HETIOBHKHBIX U CKOJIB3SIINX OTOP.

B kauecTBe KOMIIEHCATOPOB MPEATIOYTUTENFHO UCTIOIB30BaTh YTIIbl IOBOPOTOB TPYOOIIPOBOIOB.
Ha npsimbIx yuacTtkax TpyOorpoBoia Heooxoaumo npeaycmarpusath [1-o6passsle, I'-06pasHsle,

MNETICBBIC U APYTUC KOMIICHCATOPHBI, PACCTOAHUA MCKAY KOTOPBIMU OIIPCACIIAOTCA paC4YC€TOM.

B xauecTBe HEMMOABWIKHBIX OIIOP MOTYT OBITh UCITOJIb30BAHbI ACPIKATCIIN IS TPY6,
3aKPCIUICHHBIC HA CTPOUTECIBbHBIX KOHCTPYKIUAX, NN YKPCIIJICHHBIC B HUX KpOHHITGfIHBI.

3.23 Y ymHeHue oTpe3ka TpyOoIrpoBo/Ia Py M3MEHEHUH TEMIIEPaTyPhl TEIJIOHOCUTEIS U
okpyxatomieit cpensl (pucynok 10) onpexnensiercs mo ¢popmyiie

DI = 0,024.Dt, (10)
riae DI - u3ameHenue JHUHbBL TPYOBI, MM;
L - mmHa yyacTka TpyOOTpOBOIa IPH TEMIIEPAaType MOHTaXa, M;

Dt - mepenaa Temneparyp MEXIy TEMIEPATYpPO BO3AyXa B TOMEIICHUH TIPU MOHTaXe U
sKcIuTyaTamuu, °C;

0,025 -xo3ddunueHT TMHEHHOTO pacCIIupPEeHHs TPYObI, MM/M.

3.24 Pacuet koMneHcUpytoten criocoonoctu [1-06pa3Hbix koMIieHcaTopoB u [-00pa3HbIX
3JIEMEHTOB TPYOOITPOBOIa POU3BOIUTCS 10 hopmyie (pucyHok 11)
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L o=30.0d N, 1)

rze Lk - BBUIET KOMIICHCATOPA,
dH - HapY>KHBIH TUaMeTp TpyObl, MM;

DI - u3ameHeHue AIMHBI y4acTKa TPyOOIpoBo/Ia MpH U3MCHEHHH TEMIIEpaTyphl BO3IyXa IPU
MOHTaXk€ M IKCIUTyaTalluu;

30 -k03(h(PHUIHMEHT ITACTUIHOCTH JIJIS IOJTMMEPHBIX TPYO.

Ha pucynke 12 nokazan npumep TpaJulIMOHHOTO PEIICHUS KOMIICHCALUU Y/UIMHEHUN CTOSIKOB
JUTSL CHCTEM OTOTUICHUS C IPUMEHEHUEM METaUIONOIUMEPHBIX TPYO.
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Pucynok 10 - lnarpamma Jj1st OTIpEICIICHHS YUTHHEHUS TPYO

1

L He mexes 10r



http://snipov.net/c_4632_snip_98654.html#i185479

2l |- .

A Al

3)

1 - [T-o0pa3nsiif; 2 - ['-006pa3ublii; 3 - meTaeo0pa3Hblii; 8 - MOJI0KEHNE TPYObI pu
MAaKCHMaJIbHON TEMIIEPATYPE; 6 - TO K€, IPU MUHUMAIIBHOM; LK - BBUIET KOMIIeHcaTopa; X -

HCMOABUKHAs OIIOPA; = CKOJIB3IIas Oornopa

Pucynox 11 - YcTpoiCTBO KOMIIEHCATOPOB
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Pucynox 12 - [loncoenvHenne OTONUTENBHBIX IPUOOPOB K CTOSKAM OTOILICHUS U3
METaJUIONOIUMEPHBIX TPYO

TEIIVIOBBIE XAPAKTEPUCTUKHU METAJIVIOITIOJIMMEPHBIX TPYH

3.25 I1o nanHbIM pekomeHganmii nHCTUTYTa HUV cCanTeXHUKH, TETIIOBOI MOTOK
METAIIONOIMMEPHBIX TPYO JUTMHOH |, M, MOYKHO OIpENeNsATh MO CIEAYIONIEH 3aBUCMOCTH
(prcyrok 13)

_ 2wl L) _ TE — &)

Q 2=3]\g(d1-c'|l‘dxj (lfandnj+(1=15I?L)lg(dnfdx)+(lfu’m{':fm{:l, (12)

E
i .
rjae * - TeMmreparypa Ha BHYTpeHHEH MOBEPXHOCTH TpybomnpoBosa, °C;

fc - TeMIepaTypa Ha HapyKHOU MOBEPXHOCTH TpyOorpoBoa, °C;
Q - TermIoBOi#t OTOK, BT;

| - muHa TpyOBI, M;

t - remneparypa temionocurens, °C;

tB3 - Temneparypa Bo3ayuHo# cpensbl, °C;

aH - K03 punmeHT HapykHOU TerooTnaun, Bt/m2 x K;
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dH - HapyXHBII TUAMETp TPYObI, MM;

| - koadPument rernonpoBoguocTH, Br/™M X K;

dB - BHyTpeHHHI TUaMeTp TPYObI, MM;

aBH - ko3 uiMeHT BHyTpeHHEH TeruiooTnauu, Br/m2 x K;

a)

a - 0e3 TEIION30JIALNH; O - ¢ U30JIAIuei; 1, 2 - moIuITHIIEHOBass 000JI04YKa; 3 - aTIOMUHHEBAs
TpyOa; 4 - TeTION30JISITUS

Pucynok 13 - Cxema METaJUIONIOIMMEPHON TPYOBI IJIs1 pacyeTa TeIIonepeiadu yepes
UUAJTUHAPUYECKYIO CTEHKY

[Ipu orreHKe BO3MOKHOCTH BBITIAJICHHSI KOHJIEHCATa HAa TIOBEPXHOCTU TPYObI HEOOXOAUMO
OTIPENIETTUTh TEMIIEPATypy HapY>KHOU CTEHKHU TPYOBI U COTIOCTABUTH €€ C TEMIEPATYPON TOUKH
POCHI p.

3 E3
Ty (13)
rae tB3 - Temneparypa Bo31ylHou cpenbl, °C;

aH - Ko PHUIHMEHT HapyKHOI TeruooTaayn, Br/m2 x K.



Brinagenust koHaeHcaTa He OyAeT mpu yclioBuu tC > tp.

3.26 IIpu ucronb30BaHUN TETIJIOU30JIALUH TEIUIOBON TOTOK TEIUIOM30JIUPOBAHHOMN TPYObI
NPUOTIMKEHHO MOXET OBITh OIPEIENIEH 10 CIEAYIOIIEH 3aBUCIMOCTH

0- it — &)
L, 1 15, 4 15 4
ad o d., A ~d, A, o d (14)

hic)

rae du3 - HapyKHBIIH AUaMEeTp U30JLILUH, M;
lu3 - KO3 PUIHMEHT TEIUIONPOBOIHOCTH U30ALUH, BT/M x K.

OTO COOTHOIIEHHUE CIPABEIINBO IIPU YCIOBUU UEATILHOTO KOHTAKTAa HAPYKHOU [MOBEPXHOCTHU
TpyOsbI ¢ u3ossanueit. [lpu HakiIaaHOM H30/IA1KMK OOBIYHO YCIIOBHE HE COOIIOAAETCS U BO3YIIHAS
IIPOCJIOMKA UTPAET POIIb JONOJHUTEIBHOTO CIIOS.

3.27 Ilo nanasiMm HM M canTexHuky B TabMUIax 4 M 5 nmpeacTaBieHbl Pe3yIbTaThl TETUIOBBIX
UCIBITAHUN METAJUIONOIMMEPHBIX TPYO B BU/I€ 3aBUCHMOCTH JIMHEHHOM MJIOTHOCTH TEIIOBOTO
notoka ¢, Br/m, oT remmnieparyproro Haropa ®, °C, npu ropu30HTAIBHOM PaCoIOKESHUN
OTKPBITO MPOJIOKEHHBIX TPYO Ha BbicoTe 100 MM OT MoJa U BEPTUKATBHOM PACIIOIIOKEHUU TPYO.
B cpenneM TeruioBoit motok g, BT/M, 3aBUCHT OT (hakTHYECKOTO TeMIieparypHoro Haropa @, °C,
B cTeneHu 1,2, T.e.

@Y

g =C|—
70 (15)

rae C - KodpPHUIHUEHT, TPUHUMAEMBbIH JUIS Pa3IMYHbIX AUAMETPOB TPYO 1o cToaliy «0» B
tabnunax 4 u Stpu O = 70 °C, B1/m;
70 -HOpMaTUBHAs pa3HOCTh TeMIepaTyp (TeMreparypHsiil Harop), °C;

O - ¢akTHUecKas pa3HOCTb CpeHeaprU(PMETHUECKOI TeMIepaTyphl TEIUIOHOCUTENS B TpyOe 1
pacyeTHO TeMIiepaTtypbl Bo3ayxa B momenieHuu, °C, paccuuteiBaeMas 1o popmyie

o=tk
2 , (16)

rze tH u tk - COOTBETCTBEHHO HavajbHAs U KOHEYHAsl TeMIIepaTypa TeIIOHOCUTEIS;

tB - TeMnepaTypa Bo31yxa B TOMEIICHUH.

3.28 [Tose3HbIH TEIIOBOW MTOTOK OTKPHITO MPOJIOKEHHBIX METAJUIOTIOJUMEPHBIX TPYO
yuuTbiBaeTcs B npezenax 90 - 100 % npuseneHHoro B Tadbaumnax 4 1 S (B 3aBUCUMOCTH OT

crioco0a MPOKJIAIKH).

3.29 Tlpu npoxIaaKe TOPU30HTATBHBIX TPYO MO/ MOTOJKOM peKoMeHyeTcst yuuthiBaTh 70 - 80
% WX pacdeTHOro TEIJIOBOTO MOTOKA.

3.30 TermmoBoit MOTOK BEPTUKATBHBIX TPYO CHIIKACTCSI B CPETHEM:
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- IPU PKPAHUPOBAHUH OTKPBITOTO CTOSKA U3 MOJUMEPHBIX TPYO METAJUIMYECKUM SKPaHOM Ha 25

%;
- IIPU CKPBITON MPOKJIaAKe B TIyxoii 6opo3zzae Ha 50 %;
- IIPU CKPBITON MPOKJIAAKE B BEHTHIMpYeMoit 6opo3ze Ha 10 %.

3.31 O0muii TemI0BOI MOTOK OT OJMHOYHBIX TPYO, 3aMOHOJIMUEHHBIX B MEXKTYITAXKHBIX
HEePEKPHITUAX OTAIJIMBAEMbIX TIOMEICHUI U BO BHYTPEHHUX MEPEropojKax U3 TSHKEIOro OeToHa
(I6er 3 1,8 Br/m x K, r6et * 2000 kr/m3), yBenuuuBaercs B cpegHeM B 2,0 pa3za (1Ipu oKIeike
cteH obosimu - B 1,8 pasa).

3.32 O0muii TEII0BOM MOTOK OT OJMHOYHBIX TPYO B HAPYKHBIX OTPAXKIACHHIX U3 TSHKEIIOTO
6erona (16et * 1,8 Br/m x K, roet * 2000 kr/m3) yBennuuBaercs B cpeHeM B 1,6 pasa (pu
OKJIEHKe CTeH 000sMU - B 1,4 pa3a), mpu4eM NOJIe3HbIN TEIUIOBOM MOTOK MPH HATHYUH

3P PEKTUBHON TETUIOU3OJSIINHE MEX Ty TpyOOil 1 Hapy>KHOW TOBEPXHOCTBHIO CTEHBI COCTABIISIET B
cpenreM 90 % oOmero.

Ta6muma 4 - Ten1oBoii MOTOK 1 M OTKPBHITO MPOJIOKEHHBIX TOPHU30HTAJIBHBIX
MeTAJIONOJIUMEPHBIX TPYO

TenmoBoii motok 1 M TpyOsI, BT/M, wepe3 1 °C

dwi®°Co "y 5 3 74 5 6 7 8 9

16 20,5 21,4 22,2 23,0 23,9 247 256 26,4 27,3 28,2
20 30 24,8 258 26,8 27,8 28,8 29,9 30,9 31,9 33,0 34,0
25 29,4 30,6 31,8 33,0 34,2 354 36,6 37,8 39,1 40,3
16 29,0 29,9 30,8 31,6 32,5 33,4 34,3 352 36,1 37,0
20 40 35,0 36,1 37,2 38,2 39,3 40,4 41,4 42,5 43,6 44,7
25 41,5 42,8 44,0 453 46,6 47,8 49,1 50,4 51,7 53,0
16 37,9 38,8 39,8 40,7 41,6 42,5 43,4 44,4 453 46,3
20 50 458 46,9 48,0 49,1 50,2 51,4 52,5 53,6 54,7 55,9
25 54,3 55,6 56,9 58,2 59,5 60,9 62,2 63,5 64,9 66,2
16 47,2 48,2 49,1 50,0 51,0 52,0 52,9 53,9 54,9 55,38
20 60 57,0 58,2 59,3 60,4 61,6 62,8 63,9 651 66,2 67,4
25 67,6 68,9 70,3 71,6 73,0 74,4 758 77,1 78,5 79,9
16 56,8 57,8 58,8 59,7 60,7 61,7 62,7 63,7 64,7 65,7
20 70 68,6 69,8 71,0 72,1 73,3 74,5 757 76,9 78,1 79,3
25 81,3 82,7 84,1 855 86,9 88,3 89,7 91,2 92,6 94,0
16 66,7 67,7 68,7 69,7 70,7 71,7 72,7 73,7 74,8 758
20 80 80,5 81,7 82,9 84,2 854 86,6 87,8 89,0 90,3 91,5
25 95,4 96,9 98,3 99,7 101,2102,6104,1105,5107,0108,4
16 76,8 77,8 78,8 79,9 80,9 81,9 83,0 84,0 851 86,1
20 90 92,7 94,0 952 96,5 97,7 99,0 100,2101,5102,7104,0
25 109,6111,4112,6114,3115,8117,3118,8120,2121,7123,2

Tabmuua 5 - Teny1oBoii MOTOK 1 M OTKPBITO MPOJIOKEHHBIX BEPTHKAJIBHBIX
MeTaJI0N0JIUMEePHBIX TPYO



Tennosoii motok 1 M TpyOsI, BT/™M, yepe3 1 °C

dw®Co 9y 5 3 4 5 6 7 8 9

16 18,5 19,2 20,0 20,7 21,5 22,2 23,0 23,8 24,6 253
20 30 21,8 22,7 23,6 24,5 254 263 27,2 28,1 29,0 29,9
25 253 26,3 27,3 28,4 29,4 30,4 31,5 32,5 33,6 34,6
16 26,1 26,9 27,7 28,5 29,3 30,1 30,9 31,7 32,5 333
20 40 30,8 31,8 32,7 33,6 34,6 355 36,5 37,4 384 39,3
25 35,7 36,8 37,9 39,0 40,0 41,1 42,2 43,3 44,4 456
16 34,1 35,0 358 36,6 37,4 38,3 39,1 40,0 40,8 41,6
20 50 40,3 41,3 42,2 43,2 442 452 462 47,2 48,2 49,2
25 46,7 47,8 48,9 50,1 51,2 52,3 53,5 54,6 55,8 56,9
16 42,5 433 44,2 450 459 46,8 47,6 48,5 49,4 50,2
20 60 50,2 51,2 52,2 53,2 54,2 552 56,2 57,3 58,3 59,3
25 58,1 59,3 60,4 61,6 62,8 64,0 652 66,3 67,5 687
16 51,1 52,0 52,9 53,8 54,6 555 56,4 57,3 58,2 59,1
20 70 604 61,4 62,4 63,5 64,5 656 66,6 67,7 68,7 69,8
25 69,9 71,1 72,3 73,5 74,7 76,0 77,2 78,4 79,6 80,8
16 60,0 60,9 61,8 62,7 63,6 64,5 654 66,4 67,3 682
20 80 70,8 71,9 73,0 74,1 751 76,2 77,3 78,4 79.4 80,5
25 82,1 83,3 84,5 858 87,0 88,3 89,5 90,8 92,0 933
16 69,1 70,0 71,0 71,9 72,8 73,7 74,7 756 76,6 77,5
20 90 81,6 82,7 83,8 84,9 86,0 87,1 88,2 89,3 90,4 91,5
25 94,5 95,8 97,0 98,3 99,6 100,8102,1103,4104,7106,0

3.33 IIpu CKpBITOI MPOKIIAIKE OJUHOYHBIX TPYO, 3aMOHOJIMYEHHBIX B JIETKOM OETOHE C
1acTU(UKaTOpOM, pacdeTHBIN TEIJIOBOW NOTOK yBenuuuBaercs B 1,1 - 1,15 pasza.

3.34 ITpu npokIragke Tpyo B CTAaHAAPTHBIX MITPOOAX, MOTHOCTHIO 3aIIOTHEHHBIX

caMOTBep/eroIlell MEeHUCTON U30JIsIIMEH, TEIUIOBOM MOTOK TPYO CHUXKAETCS B CiIydae
pa3MerneHus B HapyKHbIX cTeHax Ha 15 - 20 %, Bo BHyTpeHHHUX neperopozkax - Ha 5 - 10 %.

4 TPAHCITOPTUPOBAHHUE U
XPAHEHHUE METAJUJIOITOJUMEPHbIX
TPYb

4.1 TlepeBo3ka, IOTpy3Ka M pa3rpy3ka METAIIONOIMMEPHBIX TPYO JOKHBI OCYIIECTBIISATHCS
P TEMIIEPATYPE HAPYKHOIO Bo3ayxa He Huxke MuHyc 20 °C.

4.2 TlepeBo3ka METAJUIONOIMMEPHBIX TPYO MOXKET OBITh OCYIIECTBIICHA JIIOOBIM BUAOM
TpaHCTIOpTa (3KeNIaTEeTbHO B KPHITHIX aBTOMAIIMHAX M BarOHax) B OTpe3Kax WM OyxTax, B
TOPU30HTAIEHOM MOJIOKEHHH.

4.3 TIpu morpy304HO-pa3rpy304HbIX paboTax, TPAHCIIOPTUPOBAHUN M XPaHECHUU
METaJUIOMOJIMMEPHBIE TPYOBI HEOOXOIUMO 00EpEraTh OT MEXaHUYECKUX TTOBPEKICHUH.



3ampentaercsi cOpacbIBaTh TPyObl ¢ TPAHCIIOPTHBIX CPEICTB MM BOJIOYHUTH O JTIO00M
HOBEPXHOCTH.

Bo BpEMs IOT'PY3KHU CIICAYCT IPUMCHATH CTPOIIbI U3 MATKOI'O MaTe€puala.

4.4 XpaHuTh METAJUIONOIUMEPHBIE TPYObl HEOOXOAUMO B 3aKPHITOM MOMEIICHUH WJIH MO0
HABECOM B FTOPU30HTAILHOM ITOJIOKEHUH, HA POBHOM II0JTY, HACTUJIE, ITUTAX, o0eperas OT
MIPSIMBIX COJTHEYHBIX Jydeld. BricoTa mtabens He gomkHa npesbimath 2,0 M. [Ipu xpanenun
TpYO B CKJIAJICKUX TIOMEIICHHIX TEMIIEpATypa OKPYKAIOIIIEro BO3yXa HE IOJDKHA MPEBHIIIATh
50 °C, a paccTosiHUE OT HarpeBaTeIbHbBIX MPUOOPOB JOIKHO ObITh HE MeHee 1,0 M.

S MOHTAXK CUCTEM OTOIIVIEHUA U3
METAJJJIONOJIUMEPHBIX TPYD

OBIIUE YKA3AHUA

5.1 MoHTaX METaIIONOIUMEPHBIX TPYO TOJKEH OCYIIECTBISATHCS 110 MOHTaKHOMY IPOEKTY
IIpU TeMIlepaType okpyxatomiei cpenbl He Huxe 10 °C.

5.2 Ilepen npokiaKoi METAIJIONOIUMEPHBIX TPYO B IOMEIIEHUH HEOOXOJUMO 3aKOHUUTH BCE
AIIEKTPOTa30CBAPOYHBIC PA0OTHI, yCTAHOBUTH 3JIEMEHTHI KPETIJICHHS, a IPH OTKPBITON MPOKJIIAIKEe
- 3aKOHYUTh OT/EJI0YHbIE PaOOTHI.

[Tpu ckpbITO# TIpOKIaAKe TPYOOIIPOBOIOB B MECTAX PACIIONIOKEHUS Pa30OPHBIX COSAMHEHUN U
apMaTyphl ClIeIyeT MpeyCMaTpUBaTh JIFOKA WU ChEMHBIE ITUTHI, HE UMEIOIINE OCTPHIX
BBICTYTIOB.

Crosku uenecoo6pa3H0 pa3sMeliaTh B KaHAJIaX, HUIIAX, 601303)18.X, 34 JCKOPATUBHBIMHU IMAHCIISIMU
HJIY, KaK UCKIIIOYCHHUEC, 3aMOHOJINYNBATE UX B CTCHAX U IIEPETOPOAKAX.

["opu3oHTaIBHBIE TPYOOIIPOBO/IBI M MTOABOJKH K OTOMUTENbHBIM MPUOOPAM JI0IYCKACTCS
pa3MeniaTh 1o NePeKPhITUSIM U 3a IITMHTYCaMH (pUCYHOK 14). OTKpBIThIE YH4aCTKH MOXKHO
3aKpbIBaTh JEKOPATUBHBIMU DJIEMEHTaMHU.
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@ - B OTAIUTMBAEMbIX MIOMEIICHUSIX Ha MEKIYITAKHBIX MEPEKPHITUAX MEXKAY KBapTHpPaMU; O - B
OTAITUBAEMBIX TIOMEIICHHSIX Ha TIEPEKPBITHSIX HAJl HEOTAITMIBAEMBIMU TTOMEIIICHUSMU HIIH B
nonBane; 1 - mokpeiTre nona; 2 - cnoit 6eToHa; 3 - CJIO TUAPOU3ONALNY; 4 - CION
3BYKOHU3OJISIIIAN; 5 - CJIOW TETUTOU30JIAINY; 6 - TpyOOTIpoBO; 7 - 3aChINKa; 8 - mepekprIThe; 9 -
TETUIOU3OJISIIHS TPYOBI

Pucynok 14 - CkpbITas IpoKJIaiKa pa3BoIAIIUX TPYOOIIPOBOIOB U3 METAJUIONOIMMEPHBIX TPYO
B IOy

OTkpBITast TPOKIAAKA METAJUIOMOIMMEPHBIX TPYO TOMYCKAETCs B MECTaX, UCKITIOYAIOIINX MX
MEXaHUYECKOE M TEPMHUUECKOE TTOBPEKICHHE U MPSIMOE BO3JICHCTBHE YIbTPAPUOIETOBOTO
W3IIy4EHHUSI.

5.3 He nomyckaroTcst CIUTIOIIMBAHMS U TIEPEIOMBI TPYOOITPOBOJIAa BO BPeMsI MOHTaXa.
[Ipu uznome TpyOy ciieayeT BHIIPSIMUTH U IPUIATh € HMIMHAPUIECKYIO (OPMY 1€PEBSIHHBIM

WM PE3UHOBBIM MOJIOTKOM. Takyro orepaiuio J10nycKaeTcs OCYIIECTBIATh TOJbKO OJIMH pa3 Ha
JTAHHOM y4acTKe.



5.4 ByXTbl METAIIONOIUMEPHBIX TPYO, XpaHUBIIHECS WM TPAHCTIOPTHPOBABIIMECS HA MOHTaX
(3aroTOBUTENBHBIN y4acTOK) npu Temrneparype Hike 0 °C, T0JDKHBI OBITh MTepe1 pacKaTKOM
BbIJIEp>KaHbI B TeueHue 24 4 npu temneparype He Huxke 10 °C.

B npornecce pa3MoTKu OyXThl 1 MOHTaXka TPyOOIPOBOa HEOOXOAMMO CIEIUTh, YTOOBI TPyOa He
HepeKpyYrBaIach.

[Tpoknaaxy TpyOsbl claelyeT BeCTH, He IOMYCKas PacTITrMBAIOIINX HAMPSKEHU, CBOOOIHbBIE
KOHIIBI 3aKpbIBATh 3ariyllIKaMu BO U30exkaHue MonaJaHus Ips3u U Mycopa B TpyOy.

5.5 Paguyc n3ruba noipkeH ObITh HE MEHEE IISITH HapY)KHBIX JHaMeTpoB TpyOsl. [Ipu nzrude
MeHee SdH ClleyeT MOJIb30BaThCs CHUPATBbHON MpykuHOM. TpyOs! THYT T1aBHO O€3 Harpesa, B
XOJIOJJHOM COCTOSTHHH.

5.6 HpI/I MOHTAaXKXC CUCTEM HAIIOJIbHOTO OTOINJICHUS JOJI?KHBI BBITIOJIHATHCS CIICAYIOIINEC YCIOBUA:

- OTONUTEIbHBIE TPYOBI U OJJHOTO ITOMEIIEHHS CJIEyeT U3rOTaBINBaTh U3 1IEJI0T0 KycKa
TPYOBI;

- HOKpOBHBIfI CJIOH TEIIOBOM HU30JBIHUU U THAPOU3OJIAIUSA HE JOJIDKCH UMCTDh meneﬁ;

- pr6BI HC OOJIKHBI IIPOXOAUTD IIO ,He(bOpMaI_II/IOHHBIMI/I [IBaMH O€TOHHOH 3aJIMBKH, B
IMPOTHBHOM CJIy4a€ OHU JOJIKHBI UMETh 3allIUTHYIO O6OJIO‘-IKy IIJH/IHOfI He MeHee | M,

- TPY6I>I K TCIJIOMU30JIAIUHN CICAYET KPCIIMTh C MIOMOIIBIO CIICHIUAJIbHBIX V-O6pa3HI>IX (IKOPHBIX»
ck00. JlomyckaeTcst IPUKPEIUIATh TPYOYy K METAITNYECKON CEeTKE MPOBOJIOKOM C MITKON
MPOKJIAJIKOM;

- TpyOOIIPOBO/] HAMIOIHHOTO OTOIUICHUS JOJKEH 3aJIMBAThCS OETOHHBIM PACTBOPOM WIIH
3aKPBIBATHCS TOKPHITHEM TOJIBKO TIOCIIE TTPOBEACHUS THIPABINYSCKUX UCTIBITAHUI HA
repMeTUYHOCTh. Tpy0a mpu 3amuBKe MOMKHA HaXOauThes mof nasineHuem 0,3 Mlla;

- HarpeBaeMas IJI0Ia/lb OJHOTO 3MEEBHKA HE AOHKHA npeBbiaTh 30 M2 ¢ MaKCUMallbHOM
JUTMHOM OJTHOM U3 CTOPOH 8 M. MexX 1y OJTHOPOTHBIMU TUIOMIAASIMU OETOHHOTO MTOKPBITHS
clenyer aenath AegopMalioHHbIe MBI IIUPUHOI 0,5 CM, KOTOpbIE CIIeAYyeT 3alOJIHATh
AMacTHYHBIM MaTepraioM. Ciioit pacTBopa JOKEH OBITh TIATEIIFHO BHIPOBHEH;

- Ipy OETOHUPOBAHUH HEOOXOIMMO U30€eraTh CMELIEHUS, BEpTUKAIBLHOTO N3Trnda, CAaBIUBAHUS
WY TIOBPEXKICHUS TPYO;

- MUHUMaJbHas BBICOTA 3aJIMBKH HAJl TOBEPXHOCTHIO TPYOBI 0JKHA OBITH HE MEHEee 3 CM.
LlemeHTHO-TIECUaHast CMECh JOJDKHA ObITh He HIke Mapku 400 ¢ rutacTuduKaTopom.

5.7 lns mpoxojia TpyO uepes CTpOUTENbHbIE KOHCTPYKIIMU HEOOXOIMMO MpeayCcMaTpUBaTh
rUIb3bl. BHYTpeHHUIT 1uameTp riiib3bl JOKEH ObITh Ha 5 - 10 MM 00JIbIIIe HApYKHOTO
JaMeTpa IpoKiIaasiBaeMoit TpyOs! (pucyHok 15). 3a30p Mexay TpyOoii u ruiib30i HE0OX0IMMO
3ajieNiaTh MATKUM HECTOPAaeMbIM MAaTE€pHUajIoM, TOMYCKAIOIIUM IepeMelLeHne TpyObl BOJb
IIPOJIOJIBHOM OCH.
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Pucynox 15 - YcranoBKa ruiib3bl JUIsl IPOKJIAIKU TPYO B CTEHAX U MEPEKPHITHIX

5.8 Paccrosinue B CBETY MEX/y CTPOUTEIHHON KOHCTPYKITUEH M METAJLIOMOIMMEPHBIM
TPYOOIPOBOIOM, TPOXOISAIIMM BIIOJIb HEE, TOJKHO OBITh HE MeHee 20 MM,

5.9 MeramtonoauMepHbIe TPYOBI I TPYOOIIPOBOIOB OTOILICHUS M TOPSYETO BOIOCHAOKEHHS
CJelyeT MPOKIIAAbIBaTh HA PaCCTOSHUU He MeHee S0 MM BbIIlIe APYTUX TPYyOOIPOBOIOB.

5.10 CoearHeHrE METAIITIONIOIMMEPHBIX TPYO CO CTAIBHBIMU TPYOOTIPOBOIaMH, 3aIIOPHO-
PETYIHPYIOIICH apMaTypOi U OTONMHUTEIHHBIMU IPUOOPAMU BBITTOJIHICTCS HA pe3b0e C IMOMOIIBIO
CIeIUATbHBIX COCTUHUTEIBHBIX aeTajiel (mpuioxenue B, I).

BXOJHOM KOHTPOJIb TPYB U KOMILIEKTYIOIIUX U3JIEJIUA

5.11 Jlo npoBeaeHNs] MOHTaXXHBIX pab0T METAUIONOIUMEPHBIE TPYObl, COETMHUTENIBHbIE JIETaIIH,
apMaTypa U Cpe/ICTBa KPeIJIeHHs JOJKHBI ObITh MOJIBEPTHYTHI BXOJHOMY KOHTPOJIIO.

TpyOsl, cOeAMHUTENBHBIE I€TAU, a TAK)XKE CPEICTBA KPEIUICHUS JOJKHBI UMETh
COITPOBOJIUTENLHBIN JTOKYMEHT, MTOJITBEPKIAIOUIHIA COOTBETCTBUE HX HOPMATHBHBIM
TpeOOBaHUSM.

5.12 TpyOb! TOIKHBI HIMETh MAPKUPOBKY, YKA3bIBAIOIIYIO JHAMETP TPYOBI, JOMYyCTUMYIO
Temreparypy u aAasieHue. Ha mosepxHoctu TpyO He JOKHO ObITh MEXaHMYECKHX
MOBPEXACHUN 1 U37I0MOB. TpyObl HE JOKHBI OBITH CKPYUYEHBI MIIH CIUTIOIIEHBI.

5.13 Ha mityriepax v HakKHJIHBIX TallKaX COCTUHUTEIBHBIX JeTalieii pe3b0a J0KHA OBITh
Hape3aHa B cootBercTBuHU ¢ 'OCT 6357, xnacc npounoctu B. Conpsiraemble AeTany He JOJIKHBI
UMETh BBIOOMH, 3ayCEHIIEB, LlapanyH. Pe3nHOBbIe MPOKIAIKN JOKHBI UMETh MPAaBUIbHYIO
TEOMETPHUECKYIO (hopMY.

5.14 CpenctBa KpemieHHs: MEeTaJUIONOIMMEPHBIX TPYO JOJKHBI IMETh TTIOBEPXHOCTH,
HCKJTIOYAIOIIYI0 BO3MOXKHOCTh MEXaHUYECKOT0 MOBpeAeHUs TpyO. KperieHus: He T0JKHBI
UMETb OCTPBIX KPOMOK M 3ayCeHILIeB. Pa3meprl XOoMyTOB, (PMKCATOPOB, CKOO JTOJIKHBI CTPOTO
COOTBETCTBOBATh JuaMeTpaM Tpy0. MeTanueckue KperieHus! T0JKHbI UMETh MSTKHE
IIPOKJIAJKU U AHTUKOPPO3UOHHBIE TIOKPBITHSL.

TEXHOJIOI'UA ITIOAT'OTOBUTEJIBHBIX PABOT

5.15 Jlo Havana MoHTa)ka TPyOOIIPOBOIOB HEOOXOAMUMO BBITOJTHUTE CIICIYIONINE
IIOATOTOBUTCIIBHBIC onepam/m:
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0TOOpaTh TPYObI M COETMHUTEIBHBIC ICTAIH, TPOIIESAIINE BXOAHONH KOHTPOIIb;

pa3sMeTuTh TpyOy B COOTBETCTBHH C TIPOCKTOM HJIHM [10 MECTY C YUE€TOM IPHUITyCKa Ha
HOoCJIEeaYONyI0 00paboTKy PU MaKCHUMaIbHOM UCIOJIb30BAaHUU MaTepuaia Tpyo. Pasmerka
TPYO MOXET OBITh OCYILIECTBIICHA CTAHJAPTHBIMU MEPUTEIHHBIMI UHCTPYMEHTAMM:
W3MEPUTEIIBHOMN JIMHEHKOM, CKIIaHBIM METPOM, PYJIETKOM, & TAKXKE CIIEHUAIBHO U3TOTOBICHHBIM
1a0JIOHOM M Pa3METOYHBIM IpucrocobaenrneM. Pucku st oTpe3ku Ha TpyOe HaHOCATCS
KapaHJalloOM UM MAPKEPOM.

Henonyctumo HaHeceHHe LapanyH WK HaIpe30B Ha IIOBEPXHOCTH TPYOBI.
5.16 Paspesky TpyO ciemyeT mporu3BOAUTE COTIIACHO pa3METKe HOXKHUIIAMHU, TI0J] yrioM 90° k
ocu TpyOBl, HE JOITycKas CMATHS TpYObl U 00pa3oBaHus 3ayceHIeB. OTKIOHEHHE TIIOCKOCTH

pe3a He JTIOJDKHO MPEBBIMATh S5°.

Jlyist ycTpaHeHus TIOTrPEeTHOCTEH TOPIIOB TPYO HEOOXOAMMO OCYIIECTBISATH KATHOPOBKY KOHIIOB
TpyO ¢ momolIsio pazBepTku. OBaIbHOCTH TOPLIOB TPYO JomKHA OBITH HE Oonee 1 %.

COEJUMHEHME TPYb U IIPUCOEJUHEHUE K APMATYPE
5.17 BapuaHT coequHeHus ¢ 00)KMMHOM ralKOW COCTOUT M3 CICAYIOIINX ONeparlfii:
- it m3ruda Tpyosl ¢ I < Sdn (HapyKHBIN AUaMETp) HEOOXOAMMO MPUMEHSTh MPYKHUHY;

- UCTIOJIB3Ys PYKUHY, BRIIPSIMHATD JIMITHAE UCKPUBJICHUS TPYOsI (pubmau3uTensHo 150 - 160
MM);

- ClleMaIbHBIMU HOKHHUIIAMH 00pe3ath TpyOy noj yrioMm 90° k ocu TpyOs;

- 00paboTaTh MOBEPXHOCTH TPYOBI KATMOPOBAHHOM pa3BEepPTKOM (CHavasa CTOpoHOM 1 Ha
[IyOMHY PUCKH Ha HApYKHOW TTOBEPXHOCTH Pa3BEPTKH, 3aT€M CTOPOHOI 2 CHATh BHYTPEHHIOIO

(backy);
- HaJIeTh Ha TPYOY JIATYHHYIO 00’KUMHYIO TaliKy;

- BpYUHYIO 3aIIPecCcOBaTh COSUHUTENBHBIN AJIEMEHT JI0 yIIopa Ha TIyOuHY JUIs TpyO HApYKHBIM
auameTpom, Mm: 16 - 8 mm; 20 - 10 mm, 25 - 12 mm.

Coenunenue TpyObl ¢ pacCOHHBIMU JETAISIMU, UMEIOIIMMH HapyXHYIO pe3b0y, OCYIIECTBIISETCS
IO COTIPSITa€MbIM MOBEPXHOCTSIM JeTajiel 6e3 YIIOTHEHUS pe3b00BOil raiki.

Jlnst mpucoenuHeHus TpyO K AeTansiM, HIMEIOIIUM BHYTPEHHIOI pe3b0y, He0O0X0IuMO
WCITOJTH30BATh HUIIEIH C YINIOTHEHHUEM PEe3b00BOM YacTH.

5.18 JInst mpucoenmHeHUs K mprubopaM, UMEIOIUM BHYTPEHHIOIO pe3b0y, MOKHO IPUMEHATh
COeIMHEHHUE C 00)KUMHOM railkoil 1 00’)KUMHBIM KOJIBIIOM C YIUIOTHEHHEM pe3b00BOM yacTu
(pucyHok 16).

5.19 YnnotHeHne pe3bOOBhIX COSAMHEHUH CO CTAIBHBIMU TPYOOIIPOBOIaMH M apMaTypon
MOET OBITh OCYIIIECTBJICHO JILHSHOU MPsbI0, JeHTO ®YM unu r00sIM IpyTruM
YIUIOTHUTEIbHBIM MaTEPUATIOM.
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5.20 YcraHOBKA COCIMHUTENBHOM JeTany ¢ 00)KUMHON BTYJIKOHU (TpritoskeHue [') BhIMOIHAETCsS
CIICTYIOIIM 00pa3oM:

- CHATH (hacky 1o yriioM 45° mo BHyTpeHHEH TOBEPXHOCTH TOPIIA TPYOHI;

- HaJIeTh Ha TpyOy 00KUMHYIO BTYJIKY;

- HaJIeTh Ha MITYLIEP COCAMHUTEIILHON JETaIM HAKUIHYIO TaliKy U YIUIOTHUTEIBbHOE KOJIBIIO;
- YCTAaHOBUTH HITYIIEP B TPYOY C MOMOIIBIO MPUCTIOCOOTICHHUS;

- HaTSHYTh Ha TPYOY CO MITYIIEPOM BTYIIKY;

- BBIHYTbH TPYOY U3 MPUCTIOCOOTICHUS;

- 00’kaTh BTYJKY Ha TpyO€E C MOMOIIBIO MTPUCTIOCOOTICHHUS ISl OOKATKU, BRIHYTh TPYOy U3
IIPUCTIOCOOJICHHUS.

I
1

1 - MeTayutonionuMepHas Tpyoa; 2 - 00)KuMHas Talika, 3 - pa3pe3Hoe 00KUMHOE YIIPYroe KOJIbII0;
4 - coequHUTENbHAS BCTaBKa C HApYKHOH pe3b0oit

Pucynox 16 - Coequrenue ¢ 00)XKMMHON TallKoN M 00>KMMHBIM KOJIBIIOM

KPEIUVIEHUE TPYBOITPOBO/JOB

5.21 PaccraHoBKa KpeTUIeHH METAJUTOTIOIMMEPHBIX TPYOOIIPOBOIOB OCYIIECTBISIETCS TAKUM
00pa3oM, 4TOOBI UCKITIOYUTH MPEACTHHO TOMYCTUMbIC HAMPSHKEHUS B MaTepuaie Tpyosl OT
JUHEHHBIX TEMIIEPATYPHBIX YIJIMHEHUH TpyOonpoBoa.

5.22 PaccTosiHEE MEX Ty KPETUICHUSMH CJIeyeT MPHHUMATh COTJIacHO Tabnwiie 6.

Tabauua 6

B mmumnmerpax

PaccTostHre MeX Ty CKOJIB3SIIUMA KPETUICHUSIMH
HapyxHsrii tuamerp TpyObl IIpY FOPH30HTANIBHOI
MIPOKJIAIKE
Ho 16 500 1000* 1000 2000*

IIpY BEPTUKAIBHOMN IIPOKIIAJKE
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20 500 1000* 1000 2000*

25 750 1000* 1200 2000*
32 1000* 2400*
40 1000* 2400*
50 1000* 3000

* Ilst ipy6 «METATIOJI»

1- tpy6a; 2 - ukcatop; 3 - XoMyT; 4 - 1rypyt (1r00enb)

Pucynok 17 - Kpennenue TpyO K CTeHaM U Eperopoakam

1 - xomyT; 2 - TpyOa; 3 - MaTKas MpoKIaaka; 4 - Teron3oismus; 5 - oour; 6 - raiika; 7 -
MoJIBeCKa; 8 - KpOHIITEHH

Pucynok 18 - Kpernnenue Tpy6orpoBoioB
Heo6xoaumo npenycMaTpuBaTh KPEIUIEHHE HAa TIOBOPOTAX U OTBETBJICHUSAX TPYOOIIPOBOIOB.
5.23 PacnipenenuTenbHbIC KOJJIEKTOPHI U 3alIOPHO-PETYIUPYIONIYIO apMaTypy CIeayeT

3aKPEIUISTh C TOMOIIBI0 CAMOCTOSITENIbHBIX HEMOABUKHBIX KPEIIJICHUH AJI YCTPAHECHUS
nepegavyy yCinid Ha TpyOOnpoBO/ B MPOLIECCE IKCILTyaTallUH.



5.24 ]Ins 3akperuieHus Tpyo peKOMEHAYyeTCs MPUMEHSITh U3JIeNUs COTJIAaCHO KaTajoram (Gpupm-
U3TOTOBHUTENEH TPYO MM MHBIE OMOPBI, IPUMEHSIeMbIE sl IUTACTMACCOBBIX TPYO. Bo3moxHbIe
CHOCOOBI KPETUICHHs MTPECTaBIeHbI Ha pucyHkax 17, 18,

HNCIIBITAHUE CUCTEMBI OTOIIVIEHU A

5.25 [Nocrne BBIMOTHEHUS MOHTKHBIX PabOT CIEAyeT MPOBECTH UCIIBITAHUE CUCTEMBI Ha
TePMETHYHOCTD MPH JABJICHHH, ITPEBbIIIaroliemM padodee B 1,5 pasza, Ho He meHee 0,6 MlIla, mpu
MOCTOSIHHOM TEMIIepaType BOJIBI.

5.26 I[Tpu MOArOTOBUTENBHBIX padoTaxX Mepe.t I'HIPABIMYSCKUM UCTIBITAHUEM CHCTEMBI
HEOOXOIUMO:

- OTKJIFOYMTD (BPEMEHHO CHSITh) IIPEIOXPAHUTENbHBIE KJIallaHbl, PETYJIUPOBOYHBIE KIIallaHbl,
JATYUKH | JIP., €CIIH JOMYCTHUMOE JIaBJICHUE YKa3aHHOW apMaTypbl MEHBIIIEC BEJTHYUHBI IPOOHOTO
nmasieHus 1mo 5.25

- OTKJIFOUCHHBIC 3JICMCHTBI 3aMCHUTD 3arjlylIKaMU HWJIN 3allOPHBIMU KJlallaHaAMHU, JOITYCTHUMOC
JAaBJICHUC I KOTOPBIX 0OJIbIIIE BETUYNHEI HpO6HOFO JaBJICHHA,

- MOJKJIFOUUTD K CUCTEME MaHOMETP ¢ TouHOCThI0 u3mepenus 0,01 Mlla.

5.27 Cucremy cienyer 3aloIHATh BOJIOW MEIJICHHO MPH OTKPBITHIX BO3IYXOCITYCKHBIX
yCTpOHCTBax BO M30ekaHHe 00pa30BaHUs BO3AYIIHBIX IIPOOOK.

5.28 I'mapaBinyeckye UCTIBITAHUS HEOOXOIUMO POBOAUTD IPU MOCTOSHHON TeMIIepaType B Ba
JTamna:

1-i1 oram - B Teyenrie 30 MUH ABaK/IbI TOJHUMATH JAaBIICHUE 10 PAaCUETHON BEIHMUMHBI Yepes3
kaxpie 10 mun. B mocnenyronue 30 MUH najieHue JaBiICHUS B CHCTEME He JOJKHO MPEBHIIIATh
0,06 MIla;

2-ii oTarm - B mOCienyromue 2 4 najieHue AaBieHus (0T AaBJIeHUs, JOCTUTHYTOrO Ha 1-M »Tare)
HE JOJDKHO OBITH Oonbine, ueM Ha 0,02 Mlla.

5.29 I'uipaBIMYeCcKOe UCITBITAHUE CUCTEMBI HAIIOJILHOTO OTOILICHHSI HEOOXO0IMMO IPOBOJIUTE JIO
3aJIMBKU TPYOOIIPOBOIOB OETOHOM (PacTBOPOM).

5.30 TertoBO€ UCTIBITAHNE HAMTOJIBHBIX CHCTEM OTOTUICHUS U3 METAIUIONOJIMMEPHBIX TPYO
CJIeZlyeT OCYIIECTBIIATh MOCJe TOro, KaKk OETOH OKOHYATEIbHO 3aTBEpAEET, T.€. uepe3 20 - 28 nH.
HcnprTanus ciaenyer HauMHaTh ¢ TEMIEPATypsl TermoHocuTens 25 °C ¢ exXeTHEBHBIM
yBenuueHueM temneparypsl Ha 5 °C 110 Tex mop, noka oHa He Oy/IeT COOTBETCTBOBATh
IIPOEKTHOM BEIIMYHHE.

PEMOHTHBIE PABOTbBI

5.31 Cnecapu-caHTeXHUKH, POU3BOISAIINE PEMOHT, JOJKHBI ObITh 03HAKOMJICHBI CO
CBOWCTBAMH METAJUIONIOIMMEPHBIX TPYO U TEXHOJIOTHEH UX 00pabOTKH.

5.32 Ilpu 3ameHe TpyO BO BpeMsi peMOHTA HE JOIYCKAETCS CTABUTh TPYOBI MEHBIIIETO THAMETPA,
4eM 3aMEHsIeMbIE TPYOBI.
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5.33 B cirydae nmoBpexeHus ydacTka TpyOOmpoBoIa IeIeco00pa3Ho BhIpe3aTh MOBPEKICHHBIH
y4acToK. 3aMeHa MPOU3BOAUTCA C TIOMOIIIbIO OTpe3Ka TPYObl HYKHOW JUIMHBI, COEIUHAEMOTO C
TPYOOIIPOBOIOM CIIEIIUATBHBIMU COSAMHUTEILHBIMU JeTaNsIMU. [[OBPEXKIEHHBIN Yy4aCcTOK TPYObI
MOHTHUPYETCS MPU MOMOIIHU 2 COSAUHEHUIN C HAKUIHOW Trailkol Yyepe3 HUMIEb C YIUIOTHEHUEM
pe3b00BOM YaCTH WIIH JBYXCTOPOHHUX COSAMHEHHN C 00KMUMHON TaiKOW U 00KMMHBIM KOJIBIIOM
0e3 yIIoTHEeHUs pe3bO0BOM YacTH.

534 HpI/I IIPOBCACHHUHN CBAPOYHBIX NJIM MHBIX OITHCBBIX pa60T B MCCTax BO3MOXHOI'O
TECPMHUYCCKOI'O UJIN MCXAHUYCCKOT'O ITOBPCIKICHUA pr6 HCO6XOI[I/IMO CTaBUTDb OI'PpAXKICHUA.

5.35 JIy1st OUMCTKY HAPYKHOH MOBEPXHOCTH TPYO ClIeAyeT MPUMEHSATh MaTepual, UCKITIOYAIOIINN
MEXAHUYECKUE TIOBPEKIACHHUS.

5.36 IIpu 3amep3aHNH CUCTEMBI HATUYHE TPOOOK B TPyOE MOKHO ONPEACTUTH [0 MECTHOMY
YBEJIMYEHUIO AUaMeTpa (paclIMpeHHIo) TpyObl WM MO CJIO0 UHES U JIbJa Ha ITOBEPXHOCTH.
[TporpeBats TpyOy ciieyeT TEIUIbIM BO3AYXOM WM ropsiuei Bogoi temnepaTtypoit 10 90 °C.
Kareropuuecku 3ampeniaercsi MCI0Jb30BaTh OTKPHITOE I1aMsl U 0OCTYKHBATh TPYObl MOJIOTKOM.
[Ipu nepBoit BO3MOXKHOCTH CJIEAYET 3aMEHHUTH MOBPEKIECHHBIN OTPE30K TPYOHI.

5.37 [Ipu ocitabiieHnn 3aeJIKU MKy TPYOOH U THIIB30H, MPOXOIAIICH Yepe3 CTPOUTEITHHBIC
KOHCTPYKIIUH, HEOOXOMMO €€ YIZIOTHUTh TEPMETUKOM M3 HETOPIOYHX MaTePHAJIOB.

6 TPEBOBAHUA TEXHUKUAU
BE3OITACHOCTH

6.1 IIpu MOHTaXe CHCTEM OTOIJIEHUS U3 METAIONOIMMEPHBIX TPYO ciielyeT coOIo1aTh
TpeOOBaHUS TEXHUKU O€30MaCHOCTH B CTPOUTENBCTBE IO IEHCTBYIOIIEH HOPMAaTUBHOM
JIOKYMEHTALUU.

6.2 IIpu 3aroTOBUTENHLHOM MPOU3BOJICTBE U MOHTAXKE 3aMpeIIaeTcs IPOU3BOIUTh
AJIEKTPOCBAPOYHBIC PAOOTHI HA PACCTOSTHUU OT METAJLIOTIONIMMEPHBIX TPYO MeHee 2 M.

MCTaJ'IJ'IOHOJ'II/IMepHI)IC pr6I>I OTHOCATCA K KaTCTOPHH I'OPIOYNX, TPYAHOBOCIIIIAMCHACMBIX
MaTCpHraJIoB. Cpe,Z[CTBa MOXKapOTYyHICHUS - paCllbUICHHAA BOJ4, I[ICHA, IIECOK, KOIIMaA.

6.3 MerautonoauMepHbIe TPYOBI B ITPOIIECCe MOHTa)Xa M SKCILTyaTalluy HE BBIICISIOT B
OKPY’KaIOIIIYIO Cpely TOKCHUHBIX BEIIECTB U HE OKA3bIBAIOT BPEHOTO BIUSHUS HA OPTaHU3M
YeJIOBEeKa P HETIOCPEACTBEHHOM KOHTAKTE.

6.4 MoHTaX METAJIONOIMMEPHBIX TPYO JOKHBI TIPOBOJIUTE CIIECAPH-CAHTEXHHUKH, POIIEIIINE
crieraibHOe 00y4YeHHe U 03HAKOMIJICHHBIE CO crienin(rkoil 00paboTKU TakuxX TPYoO.

PaboThl MO MOHTa)Xy BHYTPEHHHX CHUCTEM OTOIUIEHUS U3 3THX TPYO pasperaercs IpoOu3BOIUTh
TOJIBKO UCIIPABHBIM MHCTPYMEHTOM, IIPH COOJIIOIEHUN YCIOBHUM €ro AKCILTyaTaluu.

6.5 'uapaBaruecKoe UCTIBITAHUE CUCTEM CJEeyeT IPOU3BOIUTH B IPUCYTCTBUHM MacTepa UilH
npou3BoauTeNs padbot. Ciecapy, MPOBOIAIIME UCTIBITAHUS, 1OJIKHBI HAXOAUTHCS B 0€30MaCHBIX
MecTax Ha Clly4yail BHIOMBaHUS 3aTJIyIIIeK.



INPUJIOKEHUE A
TEXHUYECKHUE XAPAKTEPUCTUKH

METAJJIONOJIUMEPHBIX TPYD

Tabmumna A.1 - CopraMeHT U Macca MeTAJIONOJUMEPHBIX TPYO

B mumnmerpax

HzroroBuTens,
HOPMaTHUBHO-
TEeXHUYECKAs
JIOKyMEHTaus,

IIOCTAaBIIUK

HUKUMT (Poccus),
TY 2248-004-
07629379-97

AO «Kayuyk-miacT»

(Poccus),

TY 2248-001-
2932509497, 3A0
«I'enta» (Poccus)

TOO HIIIT

HomunanbsHb1i quamerp

., HAPY>KHBII

BHYTPEHHUH

C JOIIYCKOM
1243

0%
10-0,2
12-0,2
14-0,2

1621

204

-0l

12

«BragB31» (Poccus) 15

- IIOCTaBIIHUK

20
26
32
40
50
60

JIOIYCKOM
16 + 0,3
25+0,3

14 + 0,15
16 + 0,15
18 + 0,15
20 + 0,15
25+ 0,20
16,0+0,3
20,0+0,3
26,0+0,3
32,3+0,3
40,3+0,3
48,0 +0,3
60,0 £0,3
76,0+0,3

Tommuunaa
CTEHKH C
JIOITyCKOM

H15
204

25%

41,25
EFD =1,05

0,23
EFD -n,05

a0 1,13

=003

H1,25
2’5 1,03

1,25
255 =,0%

2,25%+0,2
2,50+0,2
3,00+0,2
3,20+0,2
3,90+0,2
4,00 +0,3
4,80 +0,3
5,20+0,3

Tommmaa

ATIOMUHUEBOU

dhonbru ¢
JIOITyCKOM

1,01
D’E-ﬂ. nz

0,2+0,01
0,2+0,02
0,2+0,02
0,2+0,02

0,24 £ 0,02
0,24 £ 0,02

0,5+0,04
0,5+0,04
0,7+0,04
0,7+0,04
0,7+0,04
0,8+0,04
0,8+0,04
1,0+£0,04

Teopernueckas
Mmacca 1 m
JUIMHBI, KT

0,095
0,2

0,092
0,105
0,128
0,150
0,204

0,125
0,185
0,300
0,390
0,550
0,755
0,985
1,480

Tabnuna A.2 - OcHOBHBbIE (PU3UKO-MeXaHUYECKHE MOKA3ATEIN MeTAJUIONOJIMMEPHBIX TPYO

No

TLII.
1
2
3

IToka3arenu

KoaddumuenT TermmonpoBoiHOCTH

Koaddunment nuneitHoro paciupenus

Koad¢uimenT 3xkBUBaIeHTHON paBHOMEPHO-3€PHHUCTOM

IEPOXOBATOCTU

[Tpo4HOCTB KOJIBIIEBBIX 00Pa3IOB MIPH Pa3phIBE B

MOTIEpEYHOM HampaBiIeHUH, He MeHee [ TpYO pa3mepamu,

MM:

10-14

Enununa

U3MepeHust

Bt/M - K
1/°C

MM

H

3HaueHue

0,45
2,5 x 10-£
0,01

2100



12 -16
14 -18
16 - 20
20-25

5 W3meHeHune AnuHBbI rocie nporpesa npu temneparype (120 % ne Gonee
- 3) °C B Teuenue (60 + 1) mun

6 CTOMKOCTh MPH MMOCTOSIHHOM BHYTPEHHEM J1aBjieHuu (0e3
paspyienuii) mpu Temmneparype, °C:

20 -B Teuenue 1 u

95 »
95 »
95 »

INPUJIOKEHUE b

» lua

» 100 gy
» 1000 u

I'MIPABJIMYECKHUE
XAPAKTEPUCTUKUA
METAJUIOITIOJIMMEPHDBIX TPYD

Tabmuua b.1 - F'uapaBanyeckue XapakTepuCTHKU MeTAJJIONOJIMMEPHBIX TPYO npu
ko3 unnente mepoxosaroctu 0,01 mm. Temneparypa Tensionocurens 80 °C

Huametp tpybornpoBoaa ds/du, mm

Tote 1 5/14

JaBI Cxkopoc

enus TP
Ha  JBHDKEH
tpen 1
ye R, TETUIOH

IMa/m OCHUTCIIA

V, Mm/c
0,49
0,98 0,010
1,96 0,020
3,92 0,030
5,88 0,040
7,84 0,040
9,81 0,050

19,6 0,080
2

39,2 0,130
3

58,8 0,160

12/16
Cxopoc

Tb
Pacxon

TCIIJIOH
us
OCUTCIIA

G, n/u

JIBIDKEH

2,65
5,29
7,94
10,58
10,58
13,23
21,16

34,39

42,32

TEIIOH
OCHTEIS
V, m/c

0,010
0,020
0,030
0,040
0,050
0,060
0,100

0,150

0,190

Pacxon
TETUIOH
OCHUTEINA

G, /g4

3,95

7,90

11,84
15,79
19,74
23,69
39,48

59,22

75,02

14/18

Cxkopoc
Th
JIBUKCH
us
TETUIOH
oCUTeNs
V, M/c

0,01
0,01
0,02
0,04
0,05
0,06
0,07
0,11

0,17

0,21

Pacxon
TEIUIOH
OCUTEIIS

G, n/u

5,40

5,40

10,79
21,59
26,99
32,38
37,78
59,37

91,76

113,35

16/20

Cxkopoc
Th
JIBUKCH
usi
TETUIOH
OCUTENS
V, M/c

0,010
0,020
0,030
0,040
0,060
0,070
0,080
0,120

0,180

0,230

MIla

20/25

2400
2400
2400
2400

4,5
1,8
1,6
1,4

Cxopoc

Tb
Pacxon

Pacxon

NIBIDKEH

TCIIIIOH
us
OCHUTCIIA

G, n/u

TCIIJIOH

TCIIJIOH
OCHUTCIIA

G, n/a

OCHUTCIIA

V, Mm/c
0,010
0,020
0,030
0,050
0,070
0,080
0,100
0,150

6,64

13,27
19,91
26,55
39,82
46,46
53,10
79,64

119,47 0,220

152,65 0,280

11,25
22,50
33,74
56,24
78,73
89,98
112,48
168,71

247,45

314,93



4
78,4 0,190
5
98,0 0,220
6
117, 0,240
68
137, 0,260
29
156, 0,280
90
176, 0,300
52
196, 0,320
13
215, 0,340
74
235, 0,360
36
254, 0,380
97
274, 0,390
58
294, 0,410
20
313, 0,420
81
333, 0,440
42
353, 0,450
04
372, 0,470
65
392, 0,480
26
411, 0,490
88
431, 0,510
49
451, 0,520
10
470, 0,530
72
490, 0,540
33

509, 0,560
94

50,26

58,20

63,49

68,78

74,07

79,36

84,65

89,94

95,23

100,52

103,17

108,46

111,10

116,39

119,04

124,33

126,97

129,62

134,91

137,56

140,20

142,85

148,14

0,220

0,250

0,280

0,310

0,330

0,350

0,380

0,400

0,420

0,440

0,450

0,470

0,490

0,510

0,520

0,540

0,560

0,570

0,590

0,600

0,610

0,630

0,640

86,86

98,71

110,55

122,40

130,29

138,19

150,03

157,93

165,83

173,72

177,67

185,57

193,47

201,36

205,31

213,21

221,10

225,05

232,95

236,90

240,84

248,74

252,69

0,25

0,28

0,31

0,34

0,37

0,40

0,42

0,44

0,47

0,49

0,51

0,53

0,55

0,57

0,58

0,60

0,62

0,64

0,65

0,67

0,69

0,70

0,72

134,94

151,13

167,32

183,51

199,71

215,90

226,69

237,49

253,68

264,47

275,27

286,06

296,86

307,65

313,05

323,85

334,64

345,44

350,83

361,63

372,42

377,82

388,62

0,270

0,310

0,340

0,370

0,400

0,430

0,450

0,480

0,500

0,520

0,550

0,570

0,590

0,610

0,630

0,650

0,670

0,690

0,700

0,720

0,740

0,750

0,770

179,20

205,75

225,66

245,57

265,48

285,39

298,67

318,58

331,85

345,13

365,04

378,31

391,58

404,86

418,13

431,41

444,68

457,95

464,59

477,87

491,14

497,78

511,05

0,330

0,370

0,410

0,450

0,480

0,520

0,550

0,580

0,600

0,630

0,660

0,680

0,710

0,730

0,760

0,780

0,800

0,820

0,840

0,870

0,890

0,910

0,930

371,17

416,16

461,15

506,14

539,88

584,87

618,62

652,36

674,85

708,60

742,34

764,83

798,58

821,07

854,81

877,31

899,80

922,30

944,79

978,54

1001,03

1023,53

1046,02



529,
56

549,
17

568,
78

588,
40

608,
01

627,
62

647,
24

666,
85

686,
47

706,
08

7125,
69

745,
31

764,
92

784,
54

804,
15

829,
76

843,
38

862,
99

882,
60

902,
22

921,
83

941,
44

961,
06

980,

0,570

0,580

0,590

0,600

0,610

0,630

0,640

0,650

0,660

0,670

0,680

0,690

0,700

0,710

0,720

0,730

0,740

0,750

0,760

0,770

0,770

0,780

0,790

0,800

150,78

153,43

156,07

158,72

161,36

166,65

169,30

171,94

174,59

177,23

179,88

182,53

185,17

187,82

190,46

193,11

195,75

198,40

201,04

203,69

203,69

206,33

208,98

211,62

0,660

0,670

0,680

0,700

0,710

0,720

0,730

0,750

0,760

0,770

0,780

0,790

0,800

0,820

0,830

0,840

0,850

0,860

0,870

0,880

0,890

0,900

0,910

0,920

260,59

264,53

268,48

276,38

280,33

284,28

288,22

296,12

300,07

304,02

307,97

311,91

315,86

323,76

327,71

331,65

335,60

339,55

343,50

347,45

351,40

355,34

359,29

363,24

0,73

0,75

0,76

0,78

0,79

0,80

0,82

0,83

0,85

0,86

0,87

0,88

0,90

0,91

0,92

0,93

0,95

0,96

0,97

0,98

0,99

1,01

1,02

1,03

394,01

404,81

410,21

421,00

426,40

431,80

442,59

447,99

458,78

464,18

469,58

474,98

485,77

491,17

496,56

501,96

512,76

518,15

523,55

528,95

534,35

545,14

550,54

555,94

0,790

0,800

0,820

0,830

0,850

0,860

0,880

0,890

0,910

0,920

0,940

0,950

0,960

0,980

0,990

1,000

1,020

1,030

1,040

1,060

1,070

1,080

1,090

1,100

524,32

530,96

544,24

550,87

564,15

570,78

584,06

590,69

603,97

610,61

623,88

630,52

637,15

650,43

657,06

663,70

676,98

683,61

690,25

703,52

710,16

716,80

723,44

730,07

0,940

0,960

0,980

1,000

1,020

1,040

1,050

1,070

1,090

1,110

1,120

1,140

1,150

1,170

1,190

1,200

1,220

1,230

1,250

1,260

1,280

1,290

1,310

1,320

1057,27

1079,76

1102,26

1124,76

1147,25

1169,75

1180,99

1203,49

1225,98

1248,48

1259,73

1282,22

1293,47

1315,96

1338,46

1349,71

1372,2C

1383,45

1405,94

1417,19

1439,69

1450,93

1473,43

1484,68



67

10190,820
90
1059 0,840
12
1098 0,850
35
11370,870
58
1176 0,890
80
1216 0,900
03
12550,920
26
1294.0,930
48
13330,950
71
13720,970
94
14120,980
16
14511,000
39
14901,010
62
15291,030
84
1569 1,040
07
1600 1,050
30
16471,070
52
1686 1,080
75
17251,100
98
17651,110
21
18041,120
43
18431,140
66

18821,150
,89

216,91

222,20

224,85

230,14

235,43

238,08

243,37

246,01

251,30

256,59

259,24

264,53

267,17

272,47

275,11

277,76

283,05

285,69

290,98

293,63

296,27

301,56

304,21

0,940

0,960

0,980

1,000

1,020

1,040

1,060

1,080

1,090

1,110

1,130

1,140

1,160

1,180

1,190

1,210

1,230

1,240

1,260

1,270

1,290

1,300

1,320

371,14

379,03

386,93

394,83

402,72

410,62

418,52

426,41

430,36

438,26

446,15

450,10

458,00

465,90

469,84

477,74

485,64

489,59

497,48

501,43

509,33

515,28

521,17

1,05

1,07

1,09

1,12

1,14

1,16

1,18

1,20

1,22

1,24

1,26

1,27

1,29

1,31

1,33

1,35

1,37

1,38

1,40

1,42

1,43

1,45

1,47

566,73

577,53

588,32

604,51

615,31

626,10

636,90

647,65

658,49

669,28

680,08

685,48

696,27

707,07

717,86

728,66

739,45

744,85

755,64

766,44

771,83

782,63

793,42

1,130

1,150

1,170

1,200

1,220

1,240

1,260

1,280

1,310

1,330

1,350

1,370

1,390

1,410

1,430

1,450

1,460

1,480

1,500

1,520

1,540

1,560

1,570

749,98 1,350

763,26 1,380

776,53 1,410

796,44 1,430

809,72 1,460

822,99 1,480

836,26 1,510

849,54 1,540

869,45 1,560

882,72 1,590

896,00 1,610

909,27 1,630

922,55 1,660

935,82 1,680

949,09 1,700

962,37 1,730

969,00 1,750

982,28 1,770

995,55 1,790

1008,831,820

1022,1C 1,840

1035,381,860

1042,011,880

1518,42

1552,16

1585,9C

1608,40

1642,14

1664,64

1698,38

1732,12

1754,62

1788,36

1810,86

1833,35

1867,09

1889,59

1912,08

1945,83

1968,32

1990,82

2013,31

2047,05

2069,55

2092,04

2114,54



1922 1,160
11

19611,170
,34

20101,190
37

20591,210
41

21081,220
44

2157 1,240
A7

2206 1,250
01

22551,270
54

2304 1,280
o7

23531,300
,61

2402 1,310
,64

24511,330
,67

2500 1,340
71

25491,360
(4

2598 1,370
A7

2647 1,380
,81

2696 1,400
,84

27451,410
,88

2794 1,430
91

28431,440
,94

2892 1,450
,98

29421,470
,01

2991 1,480
04

3040 1,490

306,85

309,50

314,79

320,08

322,73

328,02

330,66

335,95

338,60

343,89

346,53

351,82

354,47

359,76

362,41

365,05

370,34

372,99

378,28

380,92

383,57

388,86

391,50

394,15

1,330

1,350

1,370

1,390

1,400

1,420

1,440

1,460

1,470

1,490

1,510

1,520

1,540

1,560

1,570

1,590

1,600

1,620

1,640

1,650

1,670

1,680

1,700

1,710

525,12

533,02

540,91

548,81

552,76

560,65

568,55

576,45

580,40

588,29

596,19

600,14

608,09

615,93

619,88

627,78

631,72

639,62

647,52

651,46

659,36

663,31

671,21

675,15

1,48

1,50

1,52

1,54

1,56

1,58

1,60

1,62

1,64

1,66

1,68

1,69

1,71

1,73

1,75

1,77

1,78

1,80

1,82

1,84

1,85

1,87

1,89

1,90

798,82 1,590

809,62 1,610
820,41 1,630
831,21 1,650
842,00 1,670
852,80 1,700
863,59 1,720
874,39 1,740
885,18 1,760
895,98 1,780
906,77 1,800
912,17 1,820
922,96 1,840
933,76 1,860
944,55 1,870
955,35 1,890
960,75 1,910
971,54 1,930
982,34 1,950
993,13 1,970
998,53 1,990
1009,322,000
1020,122,020

1025,512,040

1055,2€1,900

1068,5€1,920

1081,831,950

1095,111,970

1108,382,000

1128,2¢2,020

1141,572,050

1154,842,070

1168,122,100

1181,3¢2,120

1194,6€2,140

1207,942,170

1221,212,190

1234,462,210

1241,122,240

1254,4C 2,260

1267,672,280

1280,942,300

1294,222,320

1307,4¢2,350

1320,772,370

1327,402,390

1340,6€2,410

1353,952,430

2137,03

2159,53

2193,27

2215,77

2249,51

2272,01

2305,75

2328,24

2361,99

2384,48

2406,98

2440,72

2463,21

2485,71

2519,45

2541,95

2564,44

2586,94

2609,43

2643,17

2665,67

2688,16

2710,66

2733,15



,08
30891,510
11
31381,520
14
31871,530
18
3236 1,540
21
32851,560
24
3334 1,570
28
33831,580
31
34321,590
34
34811,610
38
35301,620
41
35791,630
A4
36281,640
48
3677 1,660
51
3726 1,670
55
37751,680
58
3824 1,690
61
38731,700
65
39221,710
68
40201,740
75
41181,760
81
42161,780
88
43141,810
,95

44131,830
,01

399,44

402,08

404,73

407,38

412,67

415,31

417,96

420,60

425,89

428,54

431,18

433,83

439,12

441,76

444,41

447,05

449,70

452,35

460,28

465,57

470,86

478,80

484,09

1,730

1,740

1,760

1,770

1,790

1,800

1,810

1,830

1,840

1,860

1,870

1,880

1,900

1,910

1,920

1,940

1,950

1,960

1,990

2,020

2,040

2,070

2,090

683,05

687,00

694,90

698,84

706,74

710,69

714,64

722,53

726,48

734,38

738,33

742,28

750,17

754,12

758,07

765,96

769,91

773,86

785,71

795,55

805,45

817,29

825,19

1,92

1,94

1,95

1,97

1,98

2,00

2,02

2,03

2,05

32,06

2,08

2,09

2,11

2,12

2,14

2,15

2,17

2,18

2,22

2,24

2,27

2,30

2,33

1036,312,060

1047,1C2,070

1052,502,090

1063,3C2,110

1068,692,130

1079,492,140

1090,282,160

1095,682,180

1106,482,190

1111,872,210

1122,672,230

1128,072,240

1138,862,260

1144,262,280

1155,052,290

1160,452,310

1171,252,320

1176,642,340

1192,842,370

1209,032,400

1225,222,430

1241,412,460

1257,6C02,490

1367,232,450

1373,8€2,470

1387,142,490

1400,412,510

1413,6€2,530

1420,322,550

1433,6C€2,570

1446,872,590

1453,512,610

1466,7€2,630

1480,0€ 2,650

1486,62,670

1499,972,690

1513,242,710

1519,882,730

1533,152,750

1539,762,770

1553,0€2,790

1572,972,820

1592,8€2,860

1612,8C 2,900

1632,712,930

1652,622,970

2755,65

2778,15

2800,64

2823,14

2845,63

2868,13

2890,62

2913,12

2935,61

2958,11

2980,60

3003,10

3025,59

3048,09

3070,58

3093,08

3115,57

3138,07

3171,81

3216,8C

3261,79

3295,53

3340,52



45111,850
,08

4609 1,870
,15

4707 1,890
22

48051,910
,28

4903 1,930
,35

5001 1,960
42

5099 1,980
48

5197 2,000
,55

52952,020
,62

5393 2,040
,68

5491 2,060
75

5589 2,080
,82

5687 2,100
,89

57852,120
,95

5884 2,130
,02

5982 2,150
,09

60802,170
,15

61782,190
22

6276 2,210
,29

6374 2,230
,35

6472 2,250
42

65702,270
49

6668 2,280
,56

6766 2,300

489,38

494,67

499,96

505,25

510,54

518,48

523,77

529,06

534,35

539,64

544,93

550,22

555,51

560,80

563,45

568,74

574,03

579,32

584,61

589,90

595,19

600,48

603,13

608,42

2,120

2,140

2,170

2,190

2,220

2,240

2,260

2,290

2,310

2,330

2,360

2,380

2,400

2,420

2,440

2,470

2,490

2,510

2,530

2,550

2,570

2,590

2,610

2,630

837,03 2,35

844,93 2,38
856,78 2,41
864,67 2,43
876,52 2,46
884,41 2,49
892,31 2,51
904,15 2,54
912,05 2,56
919,95 2,59
931,79 2,62
939,69 2,64
947,59 2,66
955,48 2,69
963,38 2,71
975,22 2,74
983,12 2,76
991,02 2,79
998,91 2,81
1006,812,83
1014,712,86
1022,602,88
1030,5C€2,90

1038,4C2,92

1268,402,520

1284,592,550

1300,782,580

1311,582,610

1327,772,640

1343,962,660

1354,762,690

1370,952,720

1381,752,750

1397,942,770

1414,132,800

1424,932,830

1435,722,850

1451,912,880

1462,712,910

1478,9C2,930

1489,692,960

1505,892,980

1516,683,000

1527,48

1543,67

1554,46

1565,26

1576,05

1672,533,000 3374,27

1692,44

1712,3%

1732,2€

1752,17

1765,45

1785,3¢€

1805,27

1825,18

1838,4E

1858,37

1878,28

1891,5¢&

1911,4¢€

1931,37

1944,65

1964,5¢€

1977,83

1991,11



,62

68642,320 613,71 2,650 1046,292,95  1592,25
,69

69622,340 619,00 2,680 1058,142,97 1603,04
,76

70602,360 624,29 2,700 1066,032,99 1613,84
,82

71582,370 626,93 2,720 1073,933,00 1619,23
,90

72562,390 632,23 2,740 1081,83
,96

73552,410 637,52 2,750 1085,77
,02

74532,420 640,16 2,770 1093,67
,09

75512,440 645,45 2,790 1101,57
,16

76492,460 650,74 2,810 1109,4¢
,23

77472,480 656,03 2,830 1117,3€
,29

78452,490 658,68 2,850 1125,2€
,36

IPUJIOKEHUE B

COEJUHUTEJIBHBIE AETAJIN AJA
MOHTAXKA CUCTEM

Tabmuna B.1 - CoequHuTeIbHBIC JETAJH AJISI MOHTAKA CHCTEM M3 METAJIONOJIMMEPHbIX
Tpyo no TY 2248-001-29325094-97, TY 2248-004-07629379-97

[¢)

JJ'H HauMeHoBaHUEe U SCKHU3 JeTaIH Pa3mepsl, qroiim, MM

1 CoenuneHne ¢ 00KUMHON raiikon
1/2°1216
3/4°1620
1°2025

2 CoenuHEHHE TIEPEXOIHOE C 00KUMHON TaliKO# 1 00KUMHBIM 1/2°1014

KOJIBLIOM

3/4°1216



1'1620

CoenuHenne ¢ 00KMUMHOM raiflkoi 71t TEPMOPETYISATOPOB M22°1,5/10-14

M22°1,5/12-16
%%ﬁ M24°1,5/12-16
w G3/4'10-14

G3/4'12-16
l"alika HakuaHAs JTaTyHHas 1014°3/8

1216°1/2

1620°3/4

20251

VYroasauk H

1/2

3/4

VYronsruuk B

1/2

3/4

Yroaprauk H-B
1/2

3/4

Y CcTaHOBOYHBIN YTOJIBHUK 1/2



10

11

12

13

14

15

|
—
—
Tpoitnuk H

b

[ M ioncn

Tpoitnuk nepexoanoi H

Tpoiinuk nepexonnoit H-B-H

TpoWHMK IJIIOCKUH C KPEIUIEHHEM

TpOMHUK YIJIIOBOU C KPEIUIEHUEM

KpecToBuna nepexoanas

1/2

3/4

1'3/4°1

1/2

3/4

3/4°1/2°3/4

1/2

1/2

3/4°1/2

1°3/4



16

17

18

19

20

21

22

Hunmnens H

Hunmens nepexoaHoit

[lepexonnuk nepexoaunoi H-B

3armymka H

3arnymka B

1/2

3/4

1/2°3/4

3/4°1

1/2

3/4

1/2

3/4

1/2°3/4

3/4°1

1/2

3/4

1/2



23  Pacnpenenutens

25

24  Komnekrop

25  ®Owukcarop IIacTMacCOBBIN OAMHAPHBIN

26  ®ukcarop IIacTMAacCOBBIN IBOMHOM

3/4

G1-2'1/2

R2

R3

R4

R5

R6

R7

R8

R9

R10

R11

R12

10-14

12 - 16

16 - 20

20 - 25

20 - 25



Tabmuua B.2 - Coprament ¢putunros « METAITIOJI», Boimyckaembix TOO HITIT
«BaaaB21»

Ne Pa3mepsbl, MM, T10HM
HaumeHoBaHue u 5CKU3 ASTaln
A b C Cl a 0
ILI.
1 Koneno C

12 12 31,2 31,2 25 25
< 15 15 33,2 332 29 29
] 4 ‘ 20 20 38 38 35 35
- 26 26 46,5 46,5 43 43
32 32 62 62 56 56
40 40 67 67 63,5 63,5

2 Koneno ¢ BHyTpeHHei pe3p6oit
12 1/2 31,2 22 25 26,8

e e 15 1/2 332 24 29 26,8
. 20 1/2 38 23 35 26,8
AT 20 3/4 38 23 35 31,7

20 1 40 24 35 37,8

f 5
« | TR 26 1 465 30 43 37,8

32 54 62 37 56 508
40 3/2 67 48 63,5 58,5

3 Koneno ¢ BHyTpeHHeil pe3p00it yaTuHeHHOe
12 1/2 31,2 37 25 26,8
ML i 15 1/2 332 420 29 26,8
— T
U e
A 6
b
4 Mydra
12 12 38,8 - 25 25
o SR —TdEte 15 15 39,8 - 29 29
- 20 20 44,0 - 35 35
26 26 51,0 - 43 43
32 32 60,0 - 56 56

40 40 80,0 - 63,5 63,5



5 MydTta ¢ BHyTpeHHEH pe3n0oii

12 1/2 354 - 25 21,9
< 15 1/2 359 - 29 26,8
3 15 3/4 36,9 - 29 31,7
”"“Z,EE%'“ 20 34 380 - 35 3L7
t 20 1 43,5 - 35 37,8
26 1 475 - 43 37,8
32 5/4 575 - 56 50,8
40 3/2 77,0 - 63,5 58,5
6 MydTa c HapyKHOU pe3pOoit
12 1/2 375 - 25 21,9
c 15 1/2 38 - 29 26,8
15 3/4 395 - 29 31,7
w| TA- 'ww 20 3/4 40,5 - 35 31,7
- 20 1 445 - 35 37,8
26 1 475 - 43 37,8
32 5/4 53,5 - 56 50,8
40 3/2 685 - 63,5 58,5
7 3arymka
12 - 255 - 25 21,9
-t 15 - 260 - 29 268
20 - 270 - 35 31,7
A Q
_ a
8 MydTa-niepexoTHUK
12 15 40,8 - 25 29
¢ 20 15 424 - 35 29
3 1 26 15 440 - 43 29
26 20 46,0 - 43 35
32 20 49,0 - 56 35
32 26 55,0 - 56 43
40 15 57,0 - 63,5 29
40 20 71,0 - 63,5 35
40 26 75,0 - 63,5 43
40 32 77,0 - 63,5 56
Oxkonuanue mabauywl B.2
No Pa3mepsl, MM, Tr0NM

~  HaumeHnoBaHue U DCKU3 AE€TaAIU
1. A b B C Cl a ©O0 B

9  Tpoiinuk 12 12 12 62,4 31,2 25 25 25
15 15 15 66,5 33,2829 29 29
20 20 20 76,0 38,0 35 35 35


http://snipov.net/c_4632_snip_98654.html#i425310

26 26 26 90,0 45,0 43 43 43
32 32 32 125,(62,5 56 56 56
40 40 40 145 72,0 63,563,563,5
12 12 15 65,0 31,0 25 25 29
15 15 12 62,0 325 29 29 25
15 15 20 74,0 35,0 29 29 35
20 15 15 70,0 37,0 35 29 29
20 20 12 70,0 35,0 35 35 25
20 20 15 70,0 35,0 35 35 29
26 26 15 76,5 43,0 43 43 29
26 26 20 81,0 43,0 43 43 35
32 32 20 100,£50,5 56 56 35
32 32 26 108,(56,0 56 56 43
40 40 32 130,(65,0 63,563,556
10 TpoitHUK c BHYTpEeHHEN pe3bOoit 12 12 1/2 62,4 22 25 25 -
15 15 1/264 21 29 29 -
15 15 1/264 31 29 29 -
20 20 3/480 24 35 35 -
20 20 1 88 29 35 35 -

i 26 26 1 93 31,5 43 43 -
40 40 1/2 110 38 63,£63.-
40 40 3/4 120 43 63,£63.t-
40 40 1 125 50 63,563,5-
40 40 5/4 130 60 63,£63,-
40 40 3/2 140 70 63,£63.t-

Ilpumeuanusn

1 ®utunHru 1ig Tpyd BHYTPEHHUM JUaMETPOM 0oJibiie 32 MM MOTYT OBITh BHITIOJTHEHBI U3
YyT'yHa, HOKPBITOTO TE(IOHOM.

2 CoptameHT (PUTHUHTOB IS TPYO BHYTPEHHUM JuaMeTpoM Ooubiie 40 MM clienyeT YTOUYHUTH B
TOO HIIIT «BaanB3».

HNPUJIOXKEHUE I

CHELUAJBLHBIE COEAUHUTEJILHBIE
JTETAJU

Tabmuma I'.1 - CopramMeHT coeTMHUTENbHBIX JIeTajlel AJ151 MeTAJLIONOJIHUMEPHBIX TPYO Mo
TY 2248-004-07629379-97

B mummnmerpax



L HanmMeHoBaHue U DCKU3 IeTaIH du D L
1 CoerHEHNE MITYIIEPHOE C HAKHUTHOM 16 G1/2-42
raikor u 00’)KUMHOMW BTYJIKOM B
TpyGa 0Ty WTyuep  rafiks
YJDTHHTQ‘HHIHE r /
S e
L
2 CoenuHeHre WTYLEPHOE C HAPYKHOU 16 G1/2-43
pe3b00il 1 00)KUMHON BTYJIKOU B
TpyGa  Bryma | WTVARP
EMTHHTEHBHE.'R
NPOENALKS
\\Qﬁ.\"
o Q
|l m

Macca

60

48

> Haznauenue

[Ipumensercs B
HAIIOPHBIX
CUCTEMaX C
TeMnepaTypoun
BozbI 110 90 °C u
naBJeHueM 1o 1
MIla niist
MPUCOETUHEHUS K
apmarype ¢
HapYy>KHOH pe3b00i,
K OTOITUTEIIBHBIM
npubopam

To xe, nus
MPUCOSTMHCHUS K
MydTOoBOI
apMarype u
CTaH/IapTHBIM
(hacCOHHBIM YaCTIM
¢ TpyOHOI1 pe3b0oii

KuroueBrble cjioBa: cucteMa OTOIVIEHHS, METALJIONOJTUMEPHbIE TPYObl, IPOeKTHPOBaHUE,

MOHTAXK
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