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BBeneHune

HacTtoswmn Ceog npaBui coaepXXmMT pekoMeHZaumm No NpoeKTUPOBaHNIO U MOHTaXy CUCTEM OTOMNIEHMUS C
MCMNonb30BaHWEM MeTanononMMepHbIX Tpy6.

Mpun paspaboTtke CBoAa NpaBui UCMOMb30BaHbl OMbIT MPUMEHEHWS UX NMPWU MOHTaXe CUCTEM OTOMMEHUS U
ropsiyero BogocHabxeHusi B Poccuiickon ®epepauum n pesynbtatbl CEPTUDMNKALMOHHBIX UCTIBITAHUNA.

MeTannononumepHas Tpyba npeacraBnseTr cOBON NATUCAONHYIO KOHCTPYKUMIO (PUCYHOK 1), COCTOSLLYHO
N3 TOHKOCTEHHOWN antoMUHMEBOW TPYObl, HA KOTOPYK U3HYTPU U CHApPY>XW HAHOCUTCS KneeBasi OCHOBA, a 3aTeM -
"CLUNTBIN" NONN3TUNEH.

MeTannononuMmepHas Tpyba coyeTaeT crnegyroLime JOCTOMHCTBA MeTanM4yeckon 1 nnactmaccoson Tpy6:

- 100 %-Haga KNCNopoaoHENPOHULLAEMOCTb;

- KOPPO3UOHHAs CTOMKOCTb;

- OTCYTCTBME MUHEpParbHbIX OTIIOXEHUIN Ha CTEHKax Tpyo;

- BOMNroBeYHoCTb >=25 neT;

- MOPO30YCTOMYMBOCTb;

- HAQEXHOCTb paboThbl B YCIOBUAX NOBLILLEHHON CENCMUYHOCTY;

- MOBbILLIEHHAs LWYMOMOrfoLatLLas crocoOHOCTb;

- yoo6CTBO TpaHCNOpPTMPOBaHWS;

- TEXHOSIOTMYHOCTb MOHTaxa - Tpybbl Nerko rHyTcs, MO3BOMAIOT OrMbaTb SMNeMeHTbl MOMELLEHUR, He
TpebyeTcs To4YHasA NOAroHKa NMHENHbIX Pa3MepoB;

- MOHTaX HenocpeacTBeHHO 6e3 cBapku, Hapesku pesbbbl, ¢ obopygoBaHuem un npubopamu u3 cranu,
naTyHu, nnacTMacc rnpu noMoLLM CoOeaUHNTENbHbIX AeTanen.

Mo mepe paclwmpeHns obnactv NpMMEHeEHMsT MeTanononMMepHolx Tpyo B Cog npasun 6yayT BHECEHbI
HeoOXoAMMble JOMOSTHEHUS.

B paspaboTke HacTodAwero CBoga npasun NpUHMManu yyactue:

B.A.l'myxapeB (locctpon Poccuu), A.B.Cnagko, P.B.llextep (HWMWMocctpon), B.N.CacuH
(HMWUcaHTexHukun), A.l.FoHtyap (BAO ‘"Kayuyk"), C.W.Mpwxkmxkeukun (MHUNTIM), T.N.Cagosckas (ITIK
CantexHUMnpoekT), J1.M.Jomapaukaa (HUKMMT), A.B.Mypganes (BAO "TeHta"), KO.M.Panonopt (AO "Kayuyk-
nnact"), B.9.Jopodeer (TOO HIMM "BnagB34").

3ameyaHunsa 1 npeanoxeHns no coseplueHcTBoBaHuio CeBoaa npasun cnegyet HanpaenAtb B [T1 LIHC.
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Pucysiox 1 — CTpykTypa MeTannononmmepHoi Tpybel

"Puc.1. CtpykTypa MmeTannononmvepHon Tpyobl"
1. O6nacTb npumMeHeHUus

1.1 MetannononumepHsle TpyObl (aanee - TpyObl) MPUMEHSIIOT NPU NPOEKTUPOBAHUN U MOHTaXE CUCTEM
OTONNEHWs], pacyeTHasl TeMnepaTypa KoTopbix He npesbiwaeT 90°C npu gasnenun B Tpybax He 6onee 1,0 MlMa no
OaHHBbIM HOPMAaTVBHbIX AOKYMEHTOB Ha TPyObl Uin cepTUUKALNOHHBIX UCTbITAHUNA.

1.2 MeTtannononvmepHble Tpybbl MOryT ObiTb WMCMOMb30BaHbl B CUCTEMAaX LEHTParibHOro, MeCTHOrO
OTOMMEHNS XKUTbIX, OBLLECTBEHHbIX, aAMUHUCTPATUBHO-ObITOBLIX U NMPOMBILLMIEHHbIX 34aHUA, BHOBb BO3BOAMMbIX U
PEKOHCTPYMPYEMbIX, a Takke Ans CUCTEeM NOAOrpeBa rpyHTa B Tennmuax u opaHxepesx.

1.3 He ponyckaeTcsa npoknagpiBath TpyObl B MOMELLEHUSAX NO NOXapHOW onacHocTu kaTeropun I, a Takke
B NMOMeELLIEHNAX C UICTOMHUKaMW TEMIOBLIX U3MNy4YeHWI C TemnepaTypoi noBepxHocTu 6onee 150°C.

1.4 MeTannononumepHble Tpybbl HE MOTyT ObITb MCMONb30BaHbI 6€3 3aLUTHBLIX 3KPAHOB B MOMELLEHMSX,
rae BONM3n BO3MOXXHA 3MEKTPOOYroBas Uiy ra3oBasi CBapka npy aBapuUiHbIX PEMOHTHbIX paboTax.

1.5 Tpy NpoekTMpoBaHMU U MOHTaxe crefyeT Takke cobnogate TpeboBaHMA OpPYrMx HOPMaTUBHbIX
OOKYMEHTOB MO OTOMUTENBHBIM CUCTEMaM.

2. Oowue nonoxeHus

2.1 Hactoswmn Ceog npaBur COAEPXWUT pekoMeHAauuMu K AeNCTBYHOLWMM HOPMAaTUBHBIM AOKYMEHTaM Wt
pacnpoCTpaHAETCA Ha MPOEKTMPOBAHNE M MOHTaX LIeHTParibHOro 1 aBTOHOMHOIO OTOMMEHWS C MCMOMNb30BaHNEM
MeTannononMMepHbIX Tpyo.

2.2 Cnctema oTonneHns MOXeT ObiTb BbIMOMIHEHA NOSIHOCTLIO M3 MEeTanononMMepHbIX Tpyd nnm BMecTe ¢
Tpyb6amu us gpyrux matepuanos (ctanb, Medb U T.4.) B 3aBUCUMOCTUN OT HEOOXOAMMBIX ANaMETPOB.

2.3 MetannononuvepHsle Tpybbl, MPpUMEHSeMble ANS CUCTEM OTOMMEHWs, OOMKHbl MMEeTb cepTudmkaTt
COOTBETCTBMS TPEOOBaHNSAM HOPMATUBHBLIX JOKYMEHTOB.

2.4 Cpok cnybbl TpybonpoBOAOB CUCTEM OTOMNMEHUSA AOMXKeH BbITb He MeHee 25 nerT.

2.5 Tvnbl, pasMmepbl N TEXHUYECKME XapaKTepPUCTUKU MeTannononumMepHbiX Tpyd Mo AaHHbIM hupm-
n3rotoBuTenen npeacrtaeneHsl B npunoxexnum A (Tabnuupsl A.1 n A.2).

Honyckaetcsa Ans cuctem OoTONNEHUs npuMeHeHue Tpyb, He ycTynaroLwmux no nokasarensam TpebosaHMAM
HOPMaTUBHbLIX [OOKYMEHTOB UK Hactoswero Csoga npasuri, uMeoWwmMx cepTudukar unn  TexHU4eckoe
CBVAETenNbCTBO.

2.6 B koMnnekTe ¢ MeTannononMMepHbIMn Tpyb6amm OOMKHbI NOCTaBAATLCA NaTyHHble COeAUHUTENbHbIE
JeTann OTeYeCTBEHHOro Wnv MMMOPTHOrO MPOM3BOACTBA, WMelolWwme cepTudukaT COOTBETCTBUSA. BapuaHTbl
COEOVHUTENbHbIX AeTarnen 1 aIeMeHTOB HEKOTOPbLIX PUPM NpeacTaBreHbl B npunoxedmmn B n [,

3. NpoekTnpoBaHue CUCTEM OTOMJIEHUSA C UCTMOSIb3OBaHNEM
MeTansonosfiMmMepHbIX Tpyo

Obume ykKazaHUA




TuopaBaIMUeCKMe XapPaKTEePUCTUKM MeTaJIJIONOJIMMEPHEIX TPYO
KoMneHcaumsa TeMIepaTypPHBIX YIJIMHEHUN
TenJioOBEE XapaKTEPMCTUKM MEeTAJIJIONOJMMEPHEX TPyO

O6wue yKasaHusA

3.1 lNpoekTnupoBaHme cucTem OTOMMEHNS C UCMOSb30BaHMEM MeTannononumMepHbIx Tpyb BkrovaeT B cebs
BblbOp Tuna Tpy® M COOTBETCTBYIOLIMX WM COeOUHUTENbHbIX AeTanen M apMaTypbl, Bblbop napameTpoB
TENNOHOCUTENS, BbINOMHEHNE TMAPABIMYECKOrO N TEMNMOTEXHUYECKOrO pac4eToB, BbIGOp cnocoba npoknagku u
yCInoBuIn, obecnevmBaoLLmnx AONrOBEYHOCTL TPpyD Oe3 nepeHanpsxeHusa matepuarna u coeanHeHnii Tpybonposoaa.

3.2 Bbibop TvMna Tpy6 npoBoaMTCS C y4eToM ycnosui paboTbl TpybonpoBoaa, AaBneHns U Temneparypsl,
HeobOX04MMOro cpoka cnyx0bl, MecTa Npoknagkn Tpyb 1 Ha3Ha4YEHUSA NOMELLEHUS.

3.3 MNpoknagka Tpyb cuctem oTonneHus AofkHa npedycMaTpmnBaTbCs CKPbITON B MAMHTYCAaX, 3@ SKpaHamu,
B WwWrpobax, waxTax u kaHanax. [lonyckaeTcsa oTKkpbiTad NpoKnagka B MecTax, rae MCKIYaeTCs ux MexaHu4yeckoe
N TepMuYeckoe MoBpexAeHne W npsiMoe BO3JewncTBue ynbTpaduonetoBoro msnyyvyeHus. Cnocob npoknagku
Tpy6onpoBoaoB AommkeH obecneymBaTb BO3MOXHOCTb 3aMEHbI UX NP PEMOHTE.

3amoHonnuuBaHue Tpyd (6e3 koxyxa) B CTPOUTENbHbIE KOHCTPYKLUUM AOMYCKAeTCs B 34aHMSX CO CPOKOM
cnyx6bl meHee 20 neT npy pacHeTHOM cpoke cnyx06bl Tpyb 40 net n 6onee.

Mpun ckpbiTOM npoknagke TpybonpoBOOOB criedyeT npedycMaTpvBaTb AOCTYMN MpU pPeMOHTe B MecTa
pacnonoxeHnsi pa3dopHbIX COEOUHEHMI 1 apMaTypbl.

3.4 B cucteme TennocHabxeHns cnegyeT npedycmatpuBatb Npnbopbl aBTOMaTUYECKOro perynmpoBaHus
napameTpoB TenfioHocuTensi (TemnepaTypbl, AaBMeHWs) C Lenbio 3awmuTel TpyO OT NpeBbieHUs OOMNYCTUMbIX
Benu4YMH. He gonyckaeTca NnpuMeHeHne MeTannononMMepHblxX TpyO B cucTtemMax ¢ 3aneBaTopHbIMU y3namu.

TpybonpoBoabl M3 MeTannononMMepHbix TpyO crnegyeT nMpoekTMpoBaTh MOCIE 3arnopHOW apmaTtypbl Ha
TENnoBbIX MyHKTaX.

He ponyckaetcs npumeHsiTb Tpybbl AN  pacwMpUTENbHOrO, MpPefoXpaHUMTENbHOro, MepPennBHOrO,
curHanbHoro Tpy6onpoBoaos.

3.5 Cwucrtembl UEHTpanbHOro  OTOMMEHMS, MOMHOCTBID WM YAaCTUYHO  CMOHTUPOBAHHbIE U3
MeTannononumepHsIx Tpy6, No cBOEMy NPUHLMNNANbLHOMY PELUEHUIO AensaTcs Ha:

a) CUCTEMbl HarnonbHOrO OTOMMEeHUs, rAe MeTannononuMMmepHble Tpybbl ABMAAIOTCA OAHOBPEMEHHO U
HarpeBaTefbHbIMU 3NIeMeHTamMu (C TeMnepaTypon TennoHocuTens He Bbiwe 55°C);

6) cuctembl c TpybonpoBogamu M3 MeTANoONONMMEpPHbIX Tpy® W HarpeBaTenbHbIMU Mpubopamm
(papuaTtopamu, KOHBEKTOpPaMM) UK B KOMOMHALUN C CUCTEMOIN KOHOULNOHMPOBAHNS BO34yXa.

3.6 PacyeTt cuctem oTonneHns ¢ MCMonb3oBaHMEM METanNonoMMepHbIX Tpyd MoxeT ObiTb BbINOMHEH MO
CYLLECTBYIOLUM METOAMKaM (BPYYHYO MO MaTemMaTMYeCKUM 3aBUCUMOCTSIM U HOMOrpPamMMam MIiM C MOMOLLbIO
KOMMbIOTEPHBIX NPOrpamm).

3.7 Cwuctembl HanoneHOro OTOMMeHus Haubonee uenecoobpasHo wucCNonb3oBaTb ANS  OTOMMEHUS
nomewieHMn 6Gonbwon nnowaan (marasuHbl, KpbiTble pPblHKWM, BOK3anbl, OOpPOXKM 6GaccenHoB). Cucrtema
HanonbHOrO OTOMMEHUS MOXeT ObITb Takke NPUMEHeHa B KOTTeMKaxX W OTAEeNbHbIX 34aHUAX OOLLEeCTBEHHOro
HasHayeHus (OeTCKUX [OOLWKOMbHBIX YYPEXKAEHUSX, TOCTUHMLAX), aAMUMHUCTPATMBHBLIX 34aHMAX W 30aHUSX
cneumanbHOro HasHayeHus, rae MpUMMEHEHMe HamnofbHOro OTOMNMEHUS MpeaycMOTPEHO  (PyHKUMOHAaNbLHON
TexHonorven.

lMpMMeHeHMe HanonbHbIX CUCTEM OTOMSIEHUS U3 METanmnonofnMMepHbix TpyO paspeluaeTcsi TOMbKO OT
ABTOHOMHOIO WCTOYHMKA TenrocHabxeHust (Ha OOBLEKT) MM OT LIEHTParbHOro UCTOYHWMKA TennocHabXeHus no
HEe3aBNCUMOW CXEME.

3.8 Bo3moxHble BapuaHTbl yknagku Tpyb B cuctemMax HamosnbHOro OTOMMEeHUs NpeacTaBneHbl HAa PUCYHKE
2:

cxema A - OAVMHOYHbI 3MEEBVIK;

cxema B - napanneneHas yknagka Tpy6 nogarowen n obpaTtHom Bogbl;

cxema C - TpybonpoBoabl NogatoLLen n odpaTHON BOAbI YNOXEHbI NapannenbHOn cnmparnbio.

Cxema A obGecneumBaeT nerkum MoHTax Tpyb u Gonee paBHOMepHOe pacnpegeneHve Temnepartypbl no
nosepxHoctn noria. OCHOBHbIM MPEeUMYLLECTBOM CXeMbl A ABMSIeTCS TO, YTO OHa Nerko aganTupyeTcs KO BCeM
BMAaM KOHCTPYKUMM nona.

Cxema B obecneunmBaeT paBHOMEPHYIO CPeOHIO TemnepaTypy, HO Npu HeN BO3MOXHbl Bonee BbiCOKUE
konebaHusi nepenaga TemnepaTypbl Ha Marnbix NoLwaasnX.

Cxema C noaxoauT Ans Xurbix JOMOB C MOBbILLIEHHOW NOTPEOHOCTLIO TENMOTHI.

Mpu packnagke Tpy6 nogarowmii TpybonpoBoa cnegyeT yknagbiBaTe GrvKe K HAPYKHbIM CTEHaM.
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Preynox 2 — Cxembt yknanku Tpy6 B cuctemMax Hanons-
HOIr'o OTOMNEHUR U rpadrkn N3MEHeHUsT TeMnepaTypsl Ha
NOBEPXHOCTW NONA

"Puc.2. Cxembl yknagkm Tpyb B CMCTEMax HamoNbHOro OTOMMEHUS W rpadviku U3MEHEHUs TemnepaTtypbl Ha
nosepxHocTu nona"



3.9 CpeaHioto TeMnepaTypy NOBEPXHOCTU nona crnegyeTt npuHumMaTth ¢ y4eToM TpeboBaHUA HOPMaTUBHBIX
OOKYMEHTOB, a TakKkKe OrpaHvyeHvWi Ofis pasnuyHbiX BUOOB MOKPbITUS (Hanpymep, MakCMMarbHO OOoMnyCcTUMas
TemnepaTypa anga napketa 27°C).

3.10 Buabl NOKPbLITUM M3 WUCKYCCTBEHHbIX MaTepuanoB [AOIMKHbl UMETb nokasaTenu, B TOM 4ucre
CaHuTapHO-TUrMeHn4YecKkne, paspeLlarnoLLme npuMeHeHne Nx B KOHCTPYKL MKW Tennoro nora.

3.11 Kpome cpegHer BenuuUMHbI TemnepaTypbl Mona, Ha KOMMOPTHOCTbL MOMELWEHUA BrvsieT
HepaBHOMEPHOCTb TeMnepaTypbl Ha MOBEPXHOCTWU nona. lepenan TemnepaTypbl HA OTAENbHLIX yvacTkax nona
Npu HanosfibHOM OTOMMEHMUN He AomkeH npesbiwaTtb 10°C (onTumaneHo 5°C).

3.12 BapwuaHT npoknagkv TpybonpoBogoB CUCTEM OTOMIEHMSA C BCTPOEHHbLIMW B NOMbl HarpeBaTesbHbIMM
3MeMeHTamMn 13 MeTannononMMepHbIx Tpyb npeacTaBneH Ha pucyHke 3.
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1 — nacTun nona; 2 — cnois 6eToHa; 3 — Tpyba HarpesaTenbHOro anemeHTa; 4 — ckoba akopHas; 5 — Tenno- u raponaonauma; 6 — nnuta
nepekpuiTusa; 7 — 60KOBaR TennoM3oNALUA

Pucynox 3 — Npoknagka Tpy6ONPOBOAOB CUCTEMb! OTONIBHUA CO BCTPOEHHLIMM B NOMNbI HArpeBaTeNbHbLIMKA ANeMeHTaMu
¥3 METanNonNoOAUMEpPHLIX TPYD

"Puc.3. Tlpoknagka TpybONpOBOAOB CUCTEMbI OTOMSIEHUSI CO BCTPOEHHLIMW B MOMbl HarpeBaTenbHbIMM
3rieMeHTaMM 13 MeTansonoIMMepHbIX Tpy6"

3.13 mybuHa yknagkn meTannononuMepHon TpyObl onpefensieTcsas B 3aBUCUMMOCTM OT TemnepaTypbl
TENMOHOCUTENSA N MaTepmnana noKpbITUSA nona.

3.14 OnTumanbHbIV War yknagku MeTannononmMepHbix TpyO (paccTosiHne Mexay ocsiMu) onpefensieTcs
KOHKpPETHO konebaHusmmn TemnepaTypbl Ha MOBEPXHOCTU MOMa U 3KOHOMUYECKUMU COODPaKEHUAMMU.

3.15 Cuctema UEHTpanbHOTO  OTOMMEHMS, MOMHOCTBKD MMM YaCTUYHO  BbIMOSIHEHHAs K3
MeTanmnonoMMepHbIX TPy6, MOXET BbITb C HUKHEN M BEPXHEWN Pa3BOAKOW, OOHOTPYOHas nnv AByxTpybHas.

MpumeHeHne Tpyb pekomeHayeTcs B cMcTemax:

- C Tropu3oHTanbHbIMM OBYXTPYOHbIMM BeTKamMuM [Ans  rpynnbl  napanfenbHO-nocneaoBaTenbHO
NOACOEAMNHEHHbIX OTONUTENbBHBLIX NPUOOPOB (pPUCYHKK 4, 5);

- C TOpU3OHTamnbHbIMW OAHOTPYOHBIMM BeTKamMu Ans rpynnbl  NOcnefoBaTeflbHO  NoACOeOUHEHHbIX
nNpmMbopoB (PUCYHOK B);

- C pacnpegenuTenbHbIMU KONNeKkTopamn (DUCYHKK 7, 8).

B cuctemax c pacnpegenutenbHbIMU KOMMEKTopamMu MpucoeavHeHne OTONUTENbHbIX NpMBOpPOB MOXeT
ObITb OCYLLECTBIEHO NyTEM NPOKNaAKM MeTannononumepHsix Tpyd B doopme "netens” B Nony unm BAOMb CTEH Noj
NAVHTYCaMMu.

PekomenayeTtcs, 4TobObl Kaxgas netns obcnyxuBana OgHy KBapTUPY WKW rpynny MOMELLEHUA OOHOro
notpedutens. K ogHoOMy KONNeKTopy MOXeT NpUcoeamHATbeAa 4o 8 "netens”.

Ha pucyHke 9 npeactaBneH BapuaHT NOACOEAMHEHMS OTONUTENbHBIX MPUOOPOB K CTOSKaM OTOMMEHUS.



3.16 PekomeHayemble CKOPOCTU TENMOHOCUTENSA B MEeTannononuMmepHbix TpybonpoBogax gonyckaeTcs
npuHuMmaTth Ha 20% Gonblue, Yem B CTanbHbIX TpybonpoBoaax.

3.17 B cuctemax OTOMMEHMs1 C UCNONb30BaHNEM MeTansnononMMepHbiX Tpyb cneayeT npegycmaTpmBaTh
aBTOMaTU4YeCKue WNU pyYHble BO3OYXOOTBOOYMKM Ha OTOMNUTEMbHbIX Npubopax M Ha pacnpesenutenbHbIX
Konnekropax.
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PucyrHokx 4 — CucteMa OTONNEHUS C rOPU3OHTANLHBLIMK ABYXTPYOHLIMY BETKamMu ANs rpynfsl NapannensHo-nocnenosa-
TeNbHO COEANHEHHbIX OTONUTENbLHBLIX NPUGOPOB

"Puc.4. Cncrtema OTOMMEHUss C TOPU3OHTanbHbIMKM OBYXTPYOHbIMM BeTKaMu ANs rpynnbl napannenbHo-
nocrnegoBaTernbHO COeQUHEHHbBIX OTOMUTENbHbIX NpUbopos"
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Pucynox 5 — Y3nbl NOACOEAMHEHNN OTONUTENLHLIX NPUBOPOB K ABYXTPYBHOM cUCTeMe OTONASHUN

"Puc.5. Y3nbl noagcoeamHeHns oToNUTENbHbIX NpMBopoB K ABYXTPYOHON cucteme oTonneHns"
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Pucynox 6 — Cuctema OTONNEHUS C FOPU3OHTANLHBIMUA OHOTPYGHLIMU BETKaMU ANs FPYNNb NOCNEA0BATeNLHO COean-
HBHHbIX OTONUTENLHLIX NPUGOPOB

"Puc.6. Cuctema OTOMNNEHUS C FOPU3OHTANbHBIMU OOHOTPYOHLIMK BeTkamMu AN rpynnbl NOCNe4oBaTeNlbHO
COEAMHEHHbIX OTONUTENbHbIX Npnbdopos”

Perynstop remneparypsl, yCTaHaBMBaBMbIr
B8 OGCHTYXHUBaAEMOM NOMOLIEHUA Perynvpyiowmi xnanau
\ Ha nopalweM TpyGonpoeone
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Puoywox 7 -— PacnpenenvrensHbiit KONNEKTOp CUCTeMbI OTONNBHUA

"Puc.7. PacnpegenuTenbHbli KONNEKTOP CUCTEMbI OTOMNMEHUs
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Pwcywox 8 — Bapnant NOACOGAMHEHUR PACNPEAENUTENbHLIX KOJUIBKTOPOB K CTOAKAM U3 METaNNONONUMEPHbIX TPY6

"Puc.8. BapmaHT nogcoegnHeEHUA pacnpenennTeribHbIX KOJIMEKTOPOB K CTOAKAM U3 MeTaslmonoJIMMEPHbIX pr6"
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Pucynok 9 — NopcoeanHeHne oToNUTENbHLIX NPUGO-
POB K CTOAKAM U3 CTanbHbLIX TPY6

"Puc.9. "MopcoegnHeHne oTonuTenbHbIX NPMOOPOB K CTOSIKaM U3 CTanbHbIX Tpy6"
MvapaBnuyeckue xapakTepUCTUKU MeTansononiMMepHbIX Tpyo

3.18 lNpwu rmagpaBnuyeckom pacyeTe nageHve AaeBneHus aenbTa P B cucteme oTonneHuss cknagbiBaeTcs
M3 notepb AaBfiEHMS Ha TpeHve No AnvMHe TpybonpoBoda | v notepb AaBneHMs Ha MNPeofoSieHMe MECTHbIX
COMPOTUBMEHNN

P =Rl + Z, (1)

rae R - yaenbHas nuHeriHas noteps Aaenenus Ha 1 m gnuHel, Ma/m;

Z - noTepsl AaBneHns Ha MeCTHOE ConpoTuBneHne, Ma/m.

3.19 lvapaBnuyeckne xapakTepucTUKM MeTannononMMmepHbix Tpy® pasnuuHbix dupm npm t = 80°C
npeacTaeneHbl B npunoxenun b. MoTepu gaeneHust no anuHe, MNa/m, MoXHO onpeaenntb No hopMyre:



1 %

(2)

R=>"—.10°,
2,
rae A — KO3GIUUMEHT CONPOTUBNEHUA NO ANNU-
He;
V — CKOpOCTb Te4eHus BOGbl, M/C;
afp — pacyeTHbin anameTp TpyObi, M.

"®opmyna (2)"

KoadhdunumneHT conpoTMBneHns no gnvHe nambaa crniegyet onpenensaTb no hopmyne:

b 1,312(2 b)lg3, 7d / K,
05| -+ -~
lgRed,—-
3,7d, ’ (3)
K,
rae b — 4ucno noaobun pexnMos TeveHust BOAK;
K, — xo3dpduumeHT aksmMBaneHTHOM WEPOXO-

BATOCTHU, M;
Rc¢ - yucno PeiHonbaca ¢gakTuveckoe.

JA =
Is

MNpusepeHHuid (BHYTPEHHUIA) avameTp d che-
AyeTt onpeaenate N0 ¢popmyne

d, = 0,5 (2, +Ad, — 45— 245), (4)

rae d, — HapyXusbiit guameTp Tpy6bl, M;
Ad, — NONyck Ha HapyXHbi guameTp Tpy6bl, M;
$ — TONWMHA CTeHKU TpyObl, M;
AS — [ONyCcK Ha TOAWMUHY CTEHKU TPYObi, M.
®dakTnyeckoe yucno PeHonbaca Rc«b onpepe-
naetca no dopmyne

d V
Reg = 22—
=7, (5)
roe v, — K03¢¢I4IJ.MGI-I'I' KMHEMATMMECKON BA3KOCTU

BOAbI, ME/C, onpeaensembiii no Tabnvue 1.

"®opwmyna (3), (4), (5)"

Tabnuua 1



TeMmnepaTypa Bomnel, °C KondduiumeHT KMHEMATUUECKOM BASKOCTU
BOmIBL HIO t, 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 PerHonbaca Re_kB COOTBETCTBYWOLLEE Hadany KBagpaTMyHOW 0Onactm rmgpaBiiIMYECKMX
CONpPOTUBAEHUI Npu TypbyneHTHOM ABWXEeHUW BoAbl, onpegensdeTtcsa no opmyne:

5004

— P
Rc = ———K'T (6)

HYucno nopobun pexumMos tedeHust Boabl b on-
peaensetrcs no ¢popmyne

hgllt&b .7)
IgRe,, o

KoapduuymeHr aksnBaneHTHOW (paBHOMEPHO-
3epHUCTON) wepoxoBaTocTn K, M, npuHUMaeTcs
pasHbiM 1,0:10°6 m

b=1+

"®opmyna (6), (7)

3.20 lMpu cpegHen Temnepatype TennoHocutens, otnmdHon oT 80°C, cneayeT yvyecTb cornacHo tabnuue
2 NnonpaBOYHbIN KO3 MULMEHT a K 3HavyeHnsiM R, npuBefeHHbIM B npunoxexun b (npu t = 80°C)

R =R x a, (8)
t

roe R - yIHOeJbHBEM IIepenal OaBJIEHMS [NPU CPeOHEM pacyeTHOM TeMIepaType
t

TENnJOHOCUTEeNd U pacxome G, Ila/m;

R - 3HaueHMe yIOEJILHOTO I[epernana IaBJjeHus (npunoxenHme B) mnpm t = 80°C
M OpM TOM Xe 3HaueHuu G, Ia/M.

Tabnuua 2

CpenHada TeMIepaTypa 90 80 70 60 50 40
TenJIoHOCUTeJia B Tpybax, °C




KoodduumeHT a ) 0,98 | 1,0 | 1,02 | 1,05 | 1,08 | 1,11 |

3.21 MageHne gaBneHus Npu NPeoaoneHnn MecTHbIX conpoTuBneHuit Z, Ma, MmoxeT BblTb onpeaeneHo U3
3aBMCMMOCTH

2
Z=3t0, (9)

roe 2 — CcymMma K03 HULNEHTOB MECTHDBIX CONPO-

TUBNEHUIA HA PACCYUTLIBAEMOM y4acTKe
TpybonpoBoaa;

V — cKOpOCTb TeNnoHOCUTENs B Tpy6oNposo-
ae, M/c;

p — MNNOTHOCTb XWUAKOCTU NpU Temneparype
TENNOHOCUTENR, KF/MS,

"®opmyna (9)"

OpVIeHTVIpOBO‘-IHbIe 3Ha4YeHuA KOSd)(bI/ILI,I/IeHTOB MECTHbIX COI'IpOTVIBJ'IeHl/IIZ COEOUHUTENBHLIX AeTanen
ANIEMEHTOB CUCTEMbI OTOMJNIEHNA npuBedeHbl B Tabnuue 3.
I'M,qpaBnqueCKme XapaKTepucTtukum OTONUTESIbHbIX I'IpVI60pOBZ BEHTUNEN, KnanaHoB, BKITHO4ad

TepMocTaTuyeckue, NpPeACcTaBreHbl B CrpaBOYHbIX U3gaHUMAX  UPM-U3roToBuTenel U paspaboTynkoB
HOPMAaTUBHOW AOKYMEHTaLuu.

Tabnwuua 3



Ta6bnuya 3

3HaueHue
Ne Detann Cxematuieckoe usobpaxeHne aeranei koahpuun-
n.n. eHTa
1 OTBOA C papuycoM 3akpyrne- .
Hua 25 d: 0,3-0,5
goo
45°
2 TpoHuku: 0,5
Ha NPOXoA,
3 Ha OTBETBNEHue 15
90° !
4 Ha cnnaHne 15
90° ”
5 Ha pasgenexne noroka 3,0
6 KpectosuHa: 2,0
Ha npoxoAa
7 Ha OTBETBNEHUe 3,0
8 Orcryn 0,5
9 |O6xopn 1,0
10 |BreaanHoe T Tt 1,0
pacwmpeHue T —_—T 0,5
cyxeHue
11 |CoepapHetie ¢ 06XMMHON raiikoin Cu. npunoxexue I 1,5
"Tabnuua 3"
o.1. HeTanm CxeMaTmueckoe u30bOpaxeHMre 3HaueHUe
merajen konbduumeHTa
1 OTBOI c pannycom 0,3-0,5
3akpyrJeHus 5 >= d:
90°
45¢°
2 TPOMHUKN : 0,5
Ha OpoOXOon
3 Ha oTBeTBJIeHUe 90° 1,5
4 Ha cJamgHue 90° 1,5
5 Ha pasnejieHMe I[IOTOKa 3,0
6 KpecToBUMHA: 2,0
Ha IIpOoXOoL
7 Ha OTBETBJIEHME 3,0




8 OrcTyn 0,5
9 Oobxon 1,0
10 BHezanHoe
pacumpeHue 1,0
CyXeHue 0,5
11 CoemmHeHMe C OOXMMHOM CMm. npunoxeHue I 1,5
TamKoMm

KoMneHcauumsa TemnepaTypHbIX yANIMHEHUN

3.22 KomneHcauuss TemnepaTypHbIX YANMHEHUA MOXeT OblTb OCyLLeCTBIEHA 3a CYET CaMOKOMMeHcauum
y4acTKOB TpyOoMnpoBoAa, YCTAHOBKOM KOMMNEHCATOPOB U NPaBUITbHON PacCTaHOBKOW HEMOABWMXXHBIX U CKOMb3ALLMNX
onop.

B kayecTBe KOMMeHCaATOpPOB MpeanoyTUTENbHO MCMONb30BaTb Yribl NOBOPOTOB TpybonpoBogoB. Ha
npsiMbIX ydacTkax TpybonpoBoga HeobxoomMmo npegycmaTtpuath 1-o06pasHble, -00pasHble, NeTneBble U apyrue
KOMMeHcaTopbl, PACCTOAHUS MEeXAY KOTOPbIMU ONpeaensitoTCa pacyeToM.

B kauectBe HenoABMKHbIX OMOP MOryT OblTb MCMOMbL30BaHbl Aepxatenu ans Tpyb, 3akpenneHHble Ha
CTPOMTENbHbIX KOHCTPYKLMSX, UM YKPENTEHHbIE B HAX KPOHLUTENHbI.

3.23 YanuHeHne otpeska Tpybonposoda npv M3MeHeHWWM TemnepaTtypbl TENFIOHOCUTENS N OKpYXKatoLen
cpeabl (pucyHok 10) onpepensaetcs no opmyne

menbTa 1 = 0,025 L menbTa t, (10)

roe genbta | - uameHeHne AnviHbl TpYObI, MM;

L - onuHa yyacTtka TpybonpoBoga npu TemnepaType MoHTaxa, M;

genbta t - nepenag TemnepaTyp Mexgy TemnepaTypon Bo3gyxa B MOMELLEHUU MPU MOHTaxe MU
akcnnyaTauun, °C;

0,025 - koahPMUUEHT NIMHENHOTO pacLumMpeHns Tpybbl, MM/M.

3.24 PacueT komneHcupytowen crnocobHoctu [M-ob6pasHbix koMneHcaTtopoB U [-06pasHbiX 31E€MEHTOB
Tpybonposoaa npomssoanTcs no opmyne (pucyHok 11)

L, =30Jd, - Al, (11)

roe L, — BbUleT KOMNeHcaTopa;
d, — HapyXHblli guameTp Tpybul, MMm;
Al — wnaMeHeHue J/IMHbLI ydacTka Tpybonposo-
ha npyn n3aMeHeHUn TeMnepaTypbl 8o3ny-
Xa Nnpu MOHTaXe ¥ aKCcnayaTauuu;

30 — xoadpduumeHT anacTUHHOCTU AN NOoNU-
MepHbiX Tpyb.

"®opmyna (11)"

Ha PUCYHKE 12 nokasaH npumep TpPaanLMOHHOIO peLleHnsa KoMneHcaumm y,D,J'II/IHeHMI7I CTOAKOB Ona cucremMm
oTonneHna ¢ npyuMeHeHnem MmetanionofinMmepHbIX pr6.
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Pucynox 10 — [flnarpamma pns onpepensHua yanuseHua Tpyd

"Puc.10. Ouarpamma ans onpeaeneHns yanuHeHns Tpy6"
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Pucyrnox 11 — YcTpocTBO KOMNEHCATOPOB

“Puc.11. YcTtponcTso komneHcaTopos"
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Pucynox 12 — NopcoepvHeHne OTONUTENbHLIX Npubo-
POB K CTOSIKAM OTOMNEHUA U3 METANNONOAMMEPHLIX TPYD

"Puc.12. lNMoagcoeanHeHne otonuTenbHbIX NPUHGOPOB K CTOSKaM OTOMNMEHUSA U3 MeTannononnMmepHsix Tpy6"
TennoBble XapakTepPUCTUKM MeTansIonoiIMuMepHbIX TPyO6

3.25 lNo gaHHbIM pekomeHngauun nHetutyta HMcaHTexHmkun, TennoBor NOTOK METansononMMepHbIX Tpy6
ANVHOM |, M, MOXXHO OnpeaensaTb No creayoLwen 3aBucumocT (pucyHok 13)



0- 2mA(te — 1)
231g(d, /dy)
_ l(t - tg,)
T (U faudy) + LIS/ lg(dy /dg)+ (1] oy, -dy,)

,(12)

rae 12 — vemnepartypa Ha BHYTPEHHE! NOBEepPXHOC-
™ Tpyb6onposoaa, °C;

1, —-Temneparypa Ha HapyXHOW NOBEpPXHOC-
™" Tpybonpoeoaa, °C;

Q — Tvennosow nortok, BT;

| — pnunHa TpyGbt, M;

!t — Temnepartypa TennoHocurens, °C;

s — Temneparypa BO3ayiluHoh cpeat, °C;

o, — KO3(hOULMEHT HAPYXHOW TennooTaauw,
Br/m2 - K;

d, — HapyxHbiii anameTp Tpybbl, Mm;

A — koadduumeHT TennonposogHocv, Br/m-K;

d, — BHYTPEHHWA guaMeTp TPyGbl, Mm;'

sy — KOddUUNEHT BHYTPEHHeh TennooTaawm,
Bt/M?2 - K;

"®opmyna (12)"



a — 6ea yennouaonauuy; 6 ~ € uaonaumein; 1, 2 — NONUITUREHO-
Ban obonouka; 3 — anomuHuesan Tpyba; 4 — Tennou3onNaAUMn

Pucynox 13 — CxemMa MeTannononMMepHoin Tpybbl ans
pacuyera rennonepenayn Yepes LUAnHOPUHECKyIl0 CTeHKY

"Punc.13. Cxema MeTannononMmMmepHon Tpyobl A4ns pacyeTa Tennonepenayn Yepes UMINHAPUYECKYO CTEHKY"

Mpy oueHKe BO3MOXHOCTW BbiNageHUsl KOHOEHcaTa Ha MOBEpPXHOCTWU TpyObl HEOGXOAUMO onpedenuTb
TeMnepaTtypy Hapy>XHOW CTEHKM TPyObl M CONOCTaBUTL e C TEMNEePaTypOI TOYKM pockl t_p.



Q
fo = lgq + ——,
¢ " xda, (13)
rge t,, — Temneparypa BO3aywHoi cpeasl, °C;
o, — KO3PDUUMEHT HAPYXXHOW TENnnooTAaqw,
Br/m2: K. |
BuinapneHna koHpeHcara He Byaer npu ycnosun
l.>1.
c” ’p

"®opmyna (13)"

3.26 Mpu Mcnonb3oBaHWKM TEMOM3ONALUM TENMOBOW NOTOK TEMIOU30NMPOBaHHOW TPYGbl MPUGNKEHHO
MOXeT ObITb onpeaeneH Mo creaytoLlen 3aBncMmMocTu

rl(t - 1,,)

Q=— i S, d 15 d, »(14)
S S lg .. . _|g_3

ad,, oagdy, A dn Ays
rae d,, — HapyxXHoiA Anamerp U3onaumu, M,
A, — XO3hPUuUMEHT TennonpoBOAHOCTU WU30-
nauun, Br/m- K.

"®opmyna (14)"

OTO COOTHOLLEHME cnpaBeasIMBO NPW YCIOBUM MAEANbHOIO KOHTaKTa Hapy>XHOW MOBEPXHOCTWU TPyObl C
nsonsauuen. MNMpu HaknagHoW M3onsaumMmn oObIYHO YCroBME He cobnpaeTcs M BO3gyLUHas MPOCIoNKa urpaeT porb
OOMNOMNHUTENBHOIO Crios.

3.27 Mo paHHbiIM HWcaHTexHuKkn B Tabnuuax 4 n 5 npeacraBrneHbl pedynbTaThl TEMSIOBLIX UCMbITAHUNA
MEeTanmnononMMepHoiXx TpyG B BMAE 3aBUCUMOCTM JIMHEMHOW NMAOTHOCTM TEnsoBOro notoka ¢, B1/m, ot
TemnepaTypHoro Hanopa TeTa, °C, npu ropusoHTanbHOM PacnosioXeHUN OTKPLITO MPOSOXKEHHbIX TPYD Ha BbICOTE
100 MM OT nmona u BepTUKanbHOM pacnonoxeHun Tpy6. B cpegHem Tennosol notok ¢, BT/m, 3aBucuT OT
haKTMyecKoro TemnepaTypHoro Hanopa TeTta, °C, B cteneHn 1,2, T.e.



0

roe C — ko3dpPUUMEHT, NPUMHUMAEMBIA ana pa3-
NUYHBIX aMameTpos TPy no cronbuy «0»
8 1abnuuax 4 n 5 npu @ = 70 °C, Br/m;
70 — HOpMmaTuBHAA Pa3HOCTL TemnepaTyp
(vemneparypHblii Hanop), °C;
@ — d¢akTuyeckas pasHoCTb cpeaHeapudme-
TUMECKOW TeMneparypbl TeNNOHOCUTeNs
8 Tpy6e n pacueTHON TeMnepaTypbi BO3-
Byxa B nomewieHun, °C, paccunrbiBaemas

no ¢popmyne
ty +1t
0=k 1, (16)

raef, v f, — COOTBETCTBEHHO HayanbHas U KOHeY-
Haa Temnepatypa TernjOHOCUTENS;
1, — Temneparypa BO3ayxa B NOMELEeHUN.

"®opmyna (15), (16)"

3.28 [MonesHbI TEMMOBOW MOTOK OTKPLITO MPOMOXEHHbLIX MeTarnnononMMepHbix Tpyb yunTbiBaeTca B
npegenax 90-100% npuBegeHHoro B Tabnuuax 4 n 5 (B 3aBUCMMOCTM OT cnocoba Npoknazaku).

3.29 lpu npoknagke ropu3oHTamnbHbIX TPyO MNoA MOTONKOM pekoMeHayeTcs yuuTbiBaTb 70-80% umx
pacyeTHOro TENI0BOro NOTOKA.

3.30 TennoBow NOTOK BepTMKarnbHbIX TPYO CHUXaeTCs B CpeaHeM:

- PN 3KPaHUPOBAHMUN OTKPLITOTO CTOSIKAa U3 NONUMEPHbIX TPY6 MeTannmyeckum aKpaHom Ha 25%;

- MPW CKPbITOM NpoKNagke B rriyxoun 6oposge Ha 50%;

- MPU CKPbITOM NpoKNagke B BeHTunupyemown 6oposge Ha 10%.

3.31 O6wwnii TennoBoW MOTOK OT OAMHOYHbLIX TPYD, 3aMOHOMUYEHHBLIX B MEXOYITaXKHbIX NepeKkpbITUSX
oTannMBaeMbIX NMOMELLEHUI N BO BHYTPEHHUX Neperopoakax us Tshkenoro 6etoHa (nsmbpa_bet >= 1,8 B1/m x K,
po_6eT >= 2000 kr/m3), yBenuumsaeTcs B cpegHeM B 2,0 pasa (npu okrnenke cteH obosimu -B 1,8 pasa).

3.32 O6wwmi TennoBol NOTOK OT OOVHOYHBIX TPYO B HapYXKHbIX OrpakaeHusx u3 Tshkenoro OeToHa
(nsambpa_6et >= 1,8 B1/m x K, po_6eT >= 2000 kr/mM3) yBenuumsaeTcs B cpeaHeM B 1,6 pasa (Npu OKMenke CTeH
obosmu - B 1,4 pasa), npuyem MoNe3HbIN TENSIOBOW MOTOK NPWU Hannyium 3EKTUBHOW TEMMON3ONSALMN MEXay
TpyOOW N Hapy>KHOW NOBEPXHOCTLIO CTEHbI COCTaBNAET B cpegHem 90% obuiero.

Ta6nuua 4
TennoBow NOTOK 1 M OTKPbITO NPOJIOXKEHHbIX TOPU3OHTAJIbHbIX
MeTannonoJsiImMepHbIX pr6
d, TaTa, TernyioBOM IMHOTOK 1 M TpyOH, Br/M, uepes 1°C
MM °C
C 0 1 2 3 4 5 6 7 8 9

16 20,5 21,4 22,2 23,0 23,9 24,7 25,6 26,4 27,3 28,2
20 30 24,8 25,8 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 35,4 36,6 37,8 39,1 40,3
16 29,0 29,9 30,8 31,6 32,5 33,4 34,3 35,2 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 45,3 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 45,3 46,3
20 50 45,8 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 55,8
20 60 57,0 58,2 59,3 60,4 61,6 62,8 63,9 65,1 66,2 67,4
25 67,6 68,9 70,3 71,6 73,0 74,4 75,8 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 75,7 76,9 78,1 79,3
25 81,3 82,7 84,1 85,5 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 75,8
20 80 80,5 81,7 82,9 84,2 85,4 86,6 87,8 89,0 90,3 91,5
25 95,4 96,9 98,3 99,7 101,2 102,6 104,1 105,5 |107,0 108,4
16 76,8 77,8 78,8 79,9 80,9 81,9 83,0 84,0 85,1 86,1
20 90 92,7 94,0 95,2 96,5 97,7 99,0 100,2 101,5 |102,7 104,0
25 109,9 111,4 112,8 |114,3 115,8 117,3 118,8 120,2 |121,7 123,2
Tabnuua 5
TennoBon Nnotok 1 M OTKPbITO NMPOJIOXKEeHHbIX BEPTUKAJIbHbIX
MeTannonosimMepHbIX pr6
d, T3TAa, TenyioBo¥ moTok 1 M Tpy6e, Br/M, uepes 1°C
MM °C
0 1 2 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 25,3
20 30 21,8 22,7 23,6 24,5 25,4 26,3 27,2 28,1 29,0 29,9
25 25,3 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 33,3
20 40 30,8 31,8 32,7 33,6 34,6 35,5 36,5 37,4 38,4 39,3
25 35,7 36,8 37,9 39,0 40,0 41,1 42,2 43,3 44 ,4 45,6
16 34,1 35,0 35,8 36,6 37,4 38,3 39,1 40,0 40,8 41,6
20 50 40,3 41,3 42,2 43,2 44,2 45,2 46,2 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 43,3 44,2 45,0 45,9 46,8 47,6 48,5 49,4 50,2
20 60 50,2 51,2 52,2 53,2 54,2 55,2 56,2 57,3 58,3 59,3
25 58,1 59,3 60,4 61,6 62,8 64,0 65,2 66,3 67,5 68,7
16 51,1 52,0 52,9 53,8 54,6 55,5 56,4 57,3 58,2 59,1
20 70 60,4 61,4 62,4 63,5 64,5 65,6 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 65,4 66,4 67,3 68,2
20 80 70,8 71,9 73,0 74,1 75,1 76,2 77,3 78,4 79,4 80,5
25 82,1 83,3 84,5 85,8 87,0 88,3 89,5 90,8 92,0 93,3
16 69,1 70,0 71,0 71,9 72,8 73,7 74,7 75,6 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 99,6 100,9 |[102,1 103,4 104,7 |106,0

pacyeTHbIN TENNOBOW NOTOK yBenuunBaetca B 1,1-1,15 pasa.

BO BHYTPEHHUX neperopopkax - Ha 5-10%.

3.33 Mpu cKkpbITOi NpoKNagke OAMHOYHBLIX TPYO, 3aMOHONMYEHHBIX B NIerkoM 6eToHe ¢ nnacTuduKkaTopoMm,

3.34 Tllpu npoknagke TpyOG B CTaHAAPTHbIX LWTPoGaxX, MOJSIHOCTbIO 3AMOJSIHEHHBLIX CaMOTBEpPAEHLLEN
NEHNCTON N30MsILMeENn, TENNOBOW MOTOK TPYyD CHMXAETCA B Criyvyae pasmeLLeHUst B HAPYXKHbIX CTeHax Ha 15-20%,

4. TpaHCNOPTUPOBAHME U XPaHEHUE MeTannonosIMMepHbIX TPyO



4.1 TllepeBo3ka, norpy3ka W pasrpy3ka MeTannononMMepHbiX Tpy® [OMKHbI OCYLWECTBAATLCA Npu
TemnepaType Hapy>KHOro Bo3ayxa He Huke MuHyc 20°C.

4.2 TepeBo3ka MeTannononMMepHbIx Tpyd MoxeT ObiTb ocywecTBneHa nobbiM BUOAOM TpaHcnopTa
(xenaTenbHO B KpbITbIX aBTOMaLUMHAX W BaroHax) B OTpe3kax unm Byxtax, B rOpu3oHTanbHOM MOSTOXKEHUM.

4.3 Tlpy nNoOrpy3o4HO-pas3rpy3o4dHbIX paboTax, TPaHCMOPTUPOBAHUM U XPaHEHUW MeTansonoNMMepHbIe
TpyObl He0O6X0aUMO 0beperatb OT MEXaHUYECKMX MOBPEXAEHWIA.

3anpewyaeTtcs copacbiBaTb TPyObl C TPAHCMOPTHBLIX CPEACTB MM BOMOYUTL MO M0G0 NOBEPXHOCTU.

Bo Bpems norpysku crnegyeTt NpUMEHATb CTPONbI U3 MArKOro maTepuana.

4.4 XpaHuTb meTannononuvepHslie Tpybbl HeO6XoAMMO B 3aKpbiTOM MOMELLEHUM WKW MO HaBecoM B
FOPM3OHTaNbHOM MOMIOXKEHUN, HA8 POBHOM MOSY, HACTWIE, WKUTax, obeperas oT NPSAMbIX CONHEYHbIX NMyyen. BeicoTa
wrabens He pomkHa npesblwatbe 2,0 M. [pu xpaHeHun Tpy6 B CKMAOCKMX MOMELLeHWsX TemnepaTypa
OKpyXXatoLLllero Bosgyxa He AormkHa npesbiwaTtb 50°C, a paccTosHMe OT HarpeBaTerbHbIX NPUBoPOB AOMKHO BbITb
He MmeHee 1,0 m.

5. MoHTax cuctem otonneHus us MeTannonosfimMmepHbIX pr6

Obume ykKa3aHUS

BXOOHOM KOHTPOJIb TPyD M KOMIJIEKTYOUMX W3OeJIUN
TexXHOJIOTYA INOOTOTOBUTEJILHEX pPadoT

CoenuHeHye TpyO UM NPUCOEIMHEHME K apMaType
KpensieHre TpyOoOnpoOBOIOOB

JIcnEITaHMEe CUCTEMEl OTOIJIEHUHA

PeMOHTHEIE PabOTH

O6wue yKkasaHusA

5.1 MoHTaX MeTannononMMepHbIX TpyO [OO0MKEeH OCYLeCTBNATECS MO MOHTaXHOMY MNPOEKTY npu
TemnepaType okpyxatoLlen cpeabl He Huxe 10°C.

5.2 Tllepen npoknagkor MeTannononMMepHbiXx TpyO B MOMeLeHUn HeoOXO4MMO 3aKOHYUTb BCe
3MEKTPOra3ocBapoyHble paboTbl, YCTAHOBUTL 3NEMEHTbI KpenrieHusl, a Mnpu OTKPbITOW MPOKNadKe - 3aKOHYUTb
OTAENOYHbIE PaboThl.

Mpun ckpbITOW Npoknagke TpyboNpoBOAOB B MECTax pacnosioXeHus pa3bopHbIX COEQUHEHUIA 1 apmaTypbl
cnegyeT npegycMmaTtpuBaTh MKW UMW CbeMHbIE LLUTbI, HE UMEIOLLIME OCTPbIX BbICTYMNOB.

Croskum uenecoobpasHo pasmellaTb B KaHanax, Huwax, 6oposgax, 3a 4eKopaTUBHbIMW NaHENSaAMU UMK, Kak
UCKMOYEHMEe, 3aMOHONNYMBaTL UX B CTEHAX U Neperopoakax.

[opu3oHTanbHble TpybonpoBoAabl M MOABOAKM K OTOMMUTENbHBIM MpubopamM AonyckaeTcs pasMellaTtb Mo
nepekpbITMM Kn 3a nnuHTycamm (pucyHok 14). OTKpbITble y4aCTKM MOXHO 3aKpblBaTb [AEKOPATUBHbIMU
arneMeHTamu.
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& — B OTannUBaeMbiX NOMELLEHNAX Ha MEXAYITAXKHbLIX NePeKPbITUAX
Mexay KBapTvpamu; 6 — 8 OTannMBaeMbIX MOMEULeHUAX Ha nepe-
KPbiTUAX Han HeoTan/IMBaeMbIMIA NOMELLIEHUAMKA UK B nopgane; T—
nokpeiTWe nona; 2 — cnoit 6eroxa; 3 — cNow raponaonaumn; 4 —
CNoi 3ByKOU3ORaLuMK; 5 — Cnoi Tennonsonauymn; 6 — Tpybonposon;
7 — 3acbinka; 8 — nepekpbiTue; 9 — Tennouaonaunsa TpPyShH

Pucynox 14 — CxpbiTan Npoknaaka paasoasiumx Tpy6o-
NPOBOAOE 13 METANNONOAMMEPHLIX TPYD B nony

"Puc.14. CkpbiTasd npoknagka passogsimx TpybonpoBoaoB 13 MeTannononumepHsix Tpyb B nony"

OTkpbITas npoknagka MeTansononuMepHbix Tpy6G gonyckaeTcss B MecTax, MCKIIoYalwWwmx KX
MexaH1U4eckoe 1 TEpMUYECKoe NoBpeXaeHe 1 NPSMOe BO3AENCTBME YNbTPadMoneToBOro UsnyveHus.



5.3 He gonyckatoTcs cnnowmBaHns 1 nepenomel TpybonpoBoaa BO BpeMsi MOHTaxa.

Mpn unsnome Tpyby cneayeT BbLINPSAMUTbL U NpuaaTe €l UMAUHAPUYECKYID (OpMYy OEepeBAHHbIM WU
Pe3nMHOBLIM MOMOTKOM. TaKyto onepauuio AonyCcKkaeTCst OCYLLECTBATb TOMNbKO OAMH pa3 Ha AaHHOM y4yacTke.

5.4 ByxTbl MeTanmnononMMepHblx Tpyb, XpaHuWBLUMECA WNU TPAHCMOPTMPOBABLUMECS HA MOHTaX
(3aroToBuTENBHLIN y4acToK) Npu Temnepatype Hke 0°C, formkHbl ObiTh Nepes packaTKoW BblAepXKaHbl B TEYEHUE
24 4 npn TemnepaType He Hxe 10°C.

B npouecce pasmoTkm OyxTbl M MOHTaxa TpybonpoBoaa HeoOXoAMMO cneamutb, 4YTOObl Tpyba He
nepekpy4yuBanaco.

Mpoknagky Tpybbl cregyeT BecTW, He AONyckas PpacTArMBaloWMX HanpsKeHWn, CBOOOAHbIE KOHLbI
3aKpblBaTb 3arnyLLKamy Bo nsbexaHve nonagaHus rpssm n mycopa B Tpyoy.

5.5 Paguyc narmba gormkeH bbiTb He MEHee NATU HapPYXHbIX AMameTpoB Tpyobl. Mpu n3rmbe meHee 5 d_H
cnegyeT Nonb3oBaTbCsA CNMpanbHON NPYXMHOW. Tpybbl rHYT NnaBHO 6e3 Harpesa, B XONTIOOHOM COCTOSIHUW.

5.6 MNpn MOHTaxe CUCTEM HaMOMbHOro OTONMEHUS OOIMKHbI BbINOMHATLCS Criegyrolme YCroBus:

- oTONUTENbHbIE TPYObLI ANs OOHOro NOMELLEHUs criegyeT N3rotTaBnuBaThb M3 LeNoro Kycka Tpyosl;

- MOKPOBHbIN CMOW TENNOBOW U30MALUN U TMAPON3ONALNS HE OOIDKEH UMETD LLIENEeN;

- Tpybbl HE JOMKHBI MPOXOANUTL NoA AePOpPMaLMOHHBIMU LWBaMu OETOHHON 3anuBkK, B NPOTMBHOM clydae
OHW AOIMKHbI MMETb 3aLLMTHYIO 0O0MOYKY ANMHON He MeHee 1 wm;

- TpyObl K Tennou3onsauuMu crnegyet Kpenutb C MOMOLLLIO cneumanbHbliX V-006pasHbix "SKOpHbIX" CKOO.
HonyckaeTcsa npukpennaTe TPyOy K METanNIM4eckon ceTke NPOBOJIOKON C MSATKOW MPOKMNaaKow;

- TpybOMNpoOBOA HAaMOMbHOrO OTOMMEHMS OOMKEH 3anMBaTbCA OETOHHLIM PacTBOPOM WIN 3aKpPbIBATbCS
MOKPbITUEM TOMBKO MOCIe MPOBEAEHUS TMAPABINYECKMX WCMbITAHUA Ha repmMeTudHOCTb. Tpyba npu 3anuske
[JOJTKHa HaxoauTbes nog gasneHnem 0,3 Mla;

- HarpeBaemasi nnoLagb OAHOro 3MeeBMKa He AOMmKHa npesblwaTth 30 M2 ¢ MakcumansHOW ANVMHON OOHON
13 CTOpoH 8 M. Mexay ogHopoAHbIMU NnowagamMmm 6eTOHHOro NOKPLITUA cneayeT AenaTh AedopMaLNOHHbIE LUBbI
wupuHon 0,5 cMm, KoTopble cnegyeT 3anofHATb 3NacTUdHbIM MaTtepuanoM. Cnon pacTtBopa AOMKeH ObITb
TWaTeNbHO BbIPOBHEH;

- npu 6GeToHMpoBaHWM Heobxooumo wmsberaTb CMeLLEHWUsi, BepTukanbHOro usrmba, caaBnMBaHUS WU
noepexaeHust Tpyo;

- MVHUMasnbHas BbICOTa 3aNMBKU Haf MOBEPXHOCTbIO TPyObl JOmMkHA ObiTb He MeHee 3 cMm. LlemeHTHo-
nec4aHasi cCMecb AormkHa ObiTb He Hke Mapku 400 ¢ nnacTudnkaTopom.

5.7 Ona npoxoga TpyO u4epe3 cTpouTernbHble KOHCTPYKLMU HEOOXOAMMO npeaycmaTpvBaTth MMMb3bl.
BHyTpeHHU anameTp rmnb3bl AOSMKEH ObiTb Ha 5-10 MM Gonblue Hapy>XHOro AnameTpa NpokKnagbiBaeMon Tpyobl
(pucyHok 15). 3asop mexagy Tpybom u rvnb3on HeobxoAMmo 3agernaTb MSATKMM HecropaemMbiM MaTepuarnom,
JornyckaoLwmM nepemMelleHme Tpybbl BAOMb MPOSOSIBHOM OCK.

\ Munb3a

20 MM

Ha6bueka

YpoBeHb 4MCTOro ~ ;

nona ‘._4._

Tpy6a

PucyHok 15 — YctaHOBKa rvab3bl ANa NPOKNAAKM TPy6 B CTEHaX U NepeKpLITUNIX

"Puc.15. YcTaHoBKa b3kl 418 NPOKNagku Tpyd B CTeHaxX U nepekpbITuax"

5.8 PaccTosiHne B CBETY MeXAy CTPOMTENbHOW KOHCTPYKUMEN U MeTannononumepHsiM TpybonpoBoaom,
NpoxoasLLMM BAOMb Hee, JOIMKHO BbITh He MeHee 20 MM.

5.9 MeTtannononumepHble Tpybbl Ang TpybonNpoBOAOB OTOMMEHUS U ropsvero BoAocHabxeHus cneayet
npoknagbiBaTb Ha paccTostHUM He MeHee 50 MM BbiLe apyrux TpybonpoBoaos.

5.10 CoeavHeHne MeTannononmmMepHsix Tpyb co cTanbHbIMM TPyOONpoBOAaMM, 3aMOPHO-PETYMPYHOLLEN
apmaTtypor U OTONUTENbHBIMU NPMOOPaMK BBINOSHAETCA Ha pe3bbe C MOMOLLBIO CneumanbHbIX COeANHUTENBHBIX

aetanen (npunoxenue B, IN).

BxogHoM KOHTPONb TPYO U KOMNNEKTYHOLWUNX U3aenun



5.11 [o npoBedeHuss MOHTaXHbIX pPaboT MeTannononMMepHble TpyObl, COedVMHWUTENbHbIE AeTanu,
apmartypa 1 cpeacTsa KpenrneHust 4OMKHbl BbiTb NOABEPrHYThI BXOAHOMY KOHTPOIIO.

TpyBbl, coeaMHUTENbHbIE AeTanu, a Takke CPeAcTBa KPenmneHuss OOMKHbl MMeTb COMpPOBOAMTENbHBbIN
[OKYMEHT, NOATBEPXXAatoLLNiA COOTBETCTBUE UX HOPMATUBHBLIM TPeGoBaHUAM.

5.12 Tpy6bl OOMKHBI UMEeTb MapKUPOBKY, YKasbiBalollylo AnameTp TpyObl, OOnNycTMMY0 TemnepaTtypy u
nOaBneHne. Ha noesepxHOCTV TpyG He OOIMKHO GbiTb MEXaHWYECKUX MOBPeXaeHWUn U U3NoMoB. Tpybbl He OOMKHbI
OblTb CKPYY€EHb! UMK CMOLLEHbI.

5.13 Ha wrtyuepax u HakuOHbIX raiikax coedvHUTENbHbIX AeTanei pesbba AofkHa ObiTb HapesaHa B
cootBeTcTBUM ¢ TOCT 6357, knacc npo4yHocTy B. Conpsiraemble getanu He OOMKHbI UMeTb BbIGOMH, 3ayCeHUEB,
LapanviH. Pe3nHoBble NPoKaak1 4OKHbI UMETb NPaBUITbHYI0 TeOMEeTPUYECKYI0 hopMy.

5.14 CpepacTBa KpenseHusi MeTanmnonofiMMepHbIX TPyO [OOMmMKHbI MMEeTb MOBEPXHOCTb, WCKIOYaoLLyto
BO3MOXHOCTb MEXaHWYECKOro NoBpexaeHns Tpyb. KpenneHus He JOMKHbI MMETb OCTPLIX KPOMOK U 3ayCEeHLEB.

Pasvepbl xoMmyTOB, (puKcaTopoB, Cko6 [OOMKHbI CTPOrO COOTBETCTBOBAThL AuameTpam  Tpyb.
MeTannuueckme KpenneHns AOMKHbI UMEeTb MATKME MPOKNaakM U aHTUKOPPO3UOHHbIE NOKPLITUS.

TexHonorns nogroToBUTeNbHbIX pa60T

5.15 [Jo Havana MoOHTaxa TpybonpoBOoAOB HeEOOXOOAUMO BbIMOMHWTL Creaylwue NoAroTOBUTENbHbIE
onepauuu:

oTobpaTb TpyObl U coegMHUTENbHBLIE AeTanu, npoLlealmne BXOAHOW KOHTPOSb;

pasmeTutb TpyOy B COOTBETCTBMM C MPOEKTOM WM MO MECTY C Yy4eTOM MpuMnycka Ha MnocnenyoLLyto
06paboTky NpyM MakcumanbHOM MCnonb3oBaHUW matepuana Tpyb. PasmeTka Tpyb moxeT ObiTb OcyllecTBrneHa
CTaHOapTHbIMU MEpUTENbHbIMA MHCTPYMEHTaAMWU: U3MEPUTENBHOM NWHENKOW, CKNagHbIM METPOM, pyrneTkon, a
Takke crnewumanbHO M3roTOBMNEHHbIM WAaGMOHOM U pa3mMeToYHbIM NpucnocobneHnem. Pucku ans otpesku Ha Tpybe
HaHOCATCHA KapaHOaLoM UITN MapKepoM.

Heponyctumo HaHeceHWe uapanuH UM Hagpe3oB Ha MOBEPXHOCTU TPYObI.

5.16 Pa3spe3ky Tpyb crnegyeT Npon3BOAWTb COIMAcHO pa3meTke HOXHMUamMu, nog yrrnom 90° Kk ocu Tpy6bl,
He gonyckasi cMSTUS TpyObl 1 06pa3oBaHus 3ayceHueB. OTKIOHEHNE NITOCKOCTM pe3a He AOMKHO NpeBbiwath 5°.

[nsa ycTpaHeHus MorpelHocTen TopuoB TpyO HeobxoAMMO OCYLLEeCTBMATb KannbpoBKY KOHLUOB Tpyb C
nomoLubio passepTkn. OBanbHOCTb TOPLIOB TPYyO AomkHa ObiTb He Bonee 1%.

CoeauHeHune TpyG M NnpucoeauHeHUe K apmaTtype

5.17 BapuaHT coeanHeHus ¢ 00XXMMHOW rakom COCTOUT 13 CreayoLwmx onepauun:

- Ans narnba Tpybbl ¢ r < 5 d_H (HapyXHbIn guameTp) He0BX0ANMO NPUMEHSITb MPYXXUHY;

- UCNONb3Ysl NPYXWHY, BbINPSMUTbL JIMLLHWE UCKPUBNEHUS TPYObI (MpnbnmnanTtenbHo 150-160 mm);

- cneunanbHbIMK HOXHULAMK 0bpe3aTtb Tpyoy nog yrnom 90° kK ocu Tpybbl;

- obpaboTaTtb NOBEPXHOCTb TPYObl KanMOpPOBaHHOW pa3BepTKOW (CHayana cTopoHon 1 Ha rmybuHy pucku
Ha Hapy>XHOW MOBEPXHOCTU pa3BEPTKU, 3aTEM CTOPOHOMN 2 CHATb BHYTPEHHIO ¢hacky);

- HageTb Ha TpyBy NaTyHHYI0 OBXMMHYIO ranky;

- BPYYHYHO 3anpeccoBaTb COEAWHWUTENbHLIM 3NeMeHT A0 ynopa Ha rmybuHy ans TpyG HapyXHbIM
anameTtpom, mm: 16-8 mm; 20-10 mm, 25-12 mm.

CoenvHeHne Tpybbl C (pacoHHbIMM OeTansiMu, MMEHLWMMU HapyXXHyl0 pe3bOy, OCyLIecTBNSAEeTCA Mo
conpsiraembiM NOBEPXHOCTSIM AieTanen 6e3 ynnoTHeHnst pe3abboBON ramku.

Onsa npucoeomHeHus Tpyb K JeTansMm, MMEOWMM BHYTPEHHIOW pe3bby, HeobGXxooumMo MCMoNb30BaTb
HUMNenb C YNIIoTHEHNEM pe3b00BOI YacTu.

5.18 [ng npucoegnHeHus k npubopam, UMEKLLMM BHYTPEHHIOK pe3b0y, MOXHO NPUMEHATb COEAMHEHME C
00XXMMHOW rarikon 1 06XXKMMHbBIM KOMbLIOM C YNNOTHEHMEM pe3bb0oBON YacTu (PUCYHOK 16).

5.19 YnnotHeHne pe3bbOBbIX COEQMHEHUA CO CTamnbHbIMKM TpybonpoBogamMu M apMaTypon MOXeT ObiTb
OCYLLECTBIEHO MNbHAHON Npsagbto, neHton ®YM unm nobbiM gpyruM ynnoTHUTENbHBIM MaTeprarnom.

5.20 YcTtaHOoBKa coeduMHUTENbHOW JdeTanu C OBXUMMHOW BTYyMKoW (npunoxeHwe [) BbINOMHAETCH
cnegyowmnm obpasom:

- CHATb dhacky nog yrnom 45° no BHyTPEHHEN NOBEPXHOCTU TopLa TpyOhl;

- HageTb Ha TpyOy OGXKUMHYIO BTYIIKY;

- HageTb Ha WTyLUep COeQUHUTENBHON AeTany HaKUOHYIO rarky 1 yNnOTHUTENbHOE KOMbLO;

- YCTaHOBWTb LITYLIEP B TPYOYy C MOMOLLLIO NpucnocobneHus;

- HaTAHYTb Ha Tpyby CO LITYLEepOM BTYIIKY;

- BbIHYTb Tpyby 13 npmncnocobnenus;

- obxaTb BTYIKy Ha Tpybe ¢ NOMOLLbIO NpucnocobneHns ans obkaTky, BbiIHYTb TPYOy M3 npucnocobreHus.
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1 — merannononmMepHan TpybSa; 2 — obxumHan rafka; 3 — paa-
pe3Hoe 06XxUMHOE yNpyroe KonblLo;, 4 — CoeJMHUTENLHAR BCTaBKa
C HapyXHoii pe3bBoii

Pucynox 16 — CoenuHenne ¢ OBXUMHOW raikon w
O6XUMHbIM KONLLIOM

"Puc.16. CoeanHeHmne c 06XMMHOWM rarkon n 00XXMMHbIM KOnbLOM"

KpenneHune Tpy6onpoBogoB

5.21 PacctaHoBKa KpenneHuin MeTannonofiMmepHbiXx TpyGonpoBOAOB OCYLIECTBNSETCA TakuMm obpasom,

4TOObl MCKMIOYNTL MpedesibHO AOMNYyCTUMbIE HanpsikeHWsl B MaTepuarne TpyObl OT JIMHEMHbIX TeMnepaTypHbIX
YANUHEHWA TpyGonposoaa.

5.22 PaccTosiHie Mexay KpenneHusiMu crnedyeT NpUHYMaTh cornacHo Tabnuue 6.

Tabnwuua 6

B munnumeTpax

1 — 1pyba; 2 — PpuxcaTop; 3 — xoMyT; 4 — wypyn (Aw0bens)

Pucynox 17 — Kpennexwve Tpyb K cTeHam u neperopopxam



HapyXHEI OMaMeTp TpyOh PaccTosHMEe MexIy CKOJIb3SUMMM KpeIllJIeHMAMU
IpY TOPUBOHTAJILHOM IpY BEPTUKAJIBHOM
IpoKJIanKe pokJjangKe
Io 16 500 1000% 1000 2000%*
20 500 1000% 1000 2000%*
25 750 1000% 1200 2000*
32 1000% 2400%*
40 1000* 2400%*
50 1000% 3000

* Ina Tpy©6 "Meranosa"

"Puc.17. Kpennexue Tpy6 k cTeHam 1 neperopoakam"
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1 — xoMyT; 2 — Tpy6a; 3 — mArkaa NPokNaaka; 4 — tennousonsums; 5 — 6onT; 6 — ramnka; 7 — noaBecka; 8 — KPOHLWTERH

Pucynox 18 — Kpenneuve Tpybonposonos

"Puc.18. Kpennexune Tpybonposoaos”

Heobxoammo npegycmaTprBaTh KpenneHne Ha NnoBopoTax U OTBETBNEHMAX TPybonpoBoaoB.

5.23 PacnpegenuTenbHble KOMNMNEKTOPbl U 3anOpPHO-PErynypyloLwwyo apMaTypy credyeT 3akpennatb C
MOMOLLIbI0 CaMOCTOATENbHbLIX HEMOABWXHbLIX KPEenneHun Ons ycTpaHeHus nepegjadv ycunui Ha Tpybonposopg B
npouecce aKcnnyaTaumu.

5.24 [Ona 3akpenneHuss TpyO pekoMeHAyeTcs NpUMeHATb M3Oenus cornacHo katanoram upMm -
nsrotoBuTenen TpPyd MMM UHbIE OMOPbI, NPUMEHseMble ANs nnacTMaccoBblX Tpyb. Bo3MoOxHble crnocobbl
KpenneHus npeacTaBreHbl Ha pyucyHkax 17, 18.

UcnbiTaHue cuctemMmbl oTonneHus

5.25 lNocne BbINOMHEHMS MOHTaXHbIX paboT cnefyeT NPOBECTU UCMbITaHWE CUCTEMbI Ha FTEPMETUYHOCTb
npv AaesneHuu, npesbiwatoemMm paboyee B 1,5 pasa, Ho He meHee 0,6 MIa, Nnpyn NOCTOAHHOW TeMnepaType BoAbI.

5.26 Npu noarotoBUTENbHLIX paboTax nepen rmapaBnn4YecknM UCnbiTaHUEM CUCTEMBbI HEOOXO0OMMO:

- OTKMIOYUTb (BPEMEHHO CHATL) NPeAoXpaHUTENbHbIE KranaHbl, perynmpoBOoYHbIe KranaHbl, AaT4nkui n ap.,
€crnv JonyCcTUMOE [aBrieHne yka3aHHOW apMaTypbl MeHbLUE BENUYMHLI NPOOHOro AaenexHus no 5.25;



- OTKMIOYEHHbIE 3MNEMEHTbI 3aMEHUTb 3arfyLlikamu unu 3anopHbIMK KnanaHamu, OonycTUMOe LaBrieHue
Onst KOTOpbIX 6onbLUe BENNYMHBLI MPOOHOro AaBneHus;

- NOOKITYUTL K CUCTEME MAHOMETP C TOYHOCTbIO namepeHunst 0,01 MlMa.

5.27 Cuctemy cnegyeT 3anofnHUTb BOOOW MEAMNEHHO Mpu OTKPbITbIX BO3AYXOCMYCKHbIX YCTPOMCTBAxX BO
n3bexaHne o6pa3oBaHMsa BO3OYLLUHbIX NPOGOK.

5.28 N'mapaennyeckune NcnbiTaHMs HEOOXoANUMO NPOBOAUTbL NPY NOCTOSIHHOM TeMnepaType B ABa aTana:

1-i1 aTtan - B TedeHne 30 MyMH ABaX4bl NOgHMMATb AaBfneHne 0O pacyeTHOW Benn4yuHbl Yepes Kaxable 10
MuvH. B nocnegytowme 30 MUH NnageHne gaBneHus B cuctemMe He AoSmkHO npesbiwaTh 0,06 Mla;

2-n aTan - B nocneagyrowue 2 4 nageHve gaeneHus (OT AaBreHus, JOCTUrHYTOro Ha 1-m aTane) He JOJMKHO
ObITb OonbLe, Yem Ha 0,02 MIa.

5.29 N'mapaBnmMyeckoe UCMNbITAHNE CUCTEMbI HAMOMBHOIO OTOMMEHUS HEOOXOAUMO NPOBOAUTL A0 3anvBKU
TpybonpoBoaoB 6eTOHOM (pacTBOPOM).

5.30 TennoBoe wucnbITaHWEe HaMOMbHLIX CUCTEM OTOMMEHUS U3 MeTannononuMMmepHbiX Tpy6 cneayet
OCYLLEeCTBNATbL Nocrne Toro, kak BeToH OKOH4YaTenbHO 3aTBepaeeT, T.e. yepe3 20-28 gH. UcnbiTaHusa cnepnyet
HauMHaTb C TemnepaTypbl TennoHocuTens 25°C ¢ exxegHeBHbIM yBernuMyeHnem temnepatypbl Ha 5°C go Tex nop,
noka oHa He OyJeT COOTBETCTBOBATb MPOEKTHOM BENUYMHE.

PeMOHTHbIe paGoThl

5.31 Cnecapu-caHTEXHUKN, NPOU3BOASLLME PEMOHT, [OOIMKHbI ObiTb O3HAKOMIMEHbl CO CBOWCTBaMMU
MeTannonoIMMepHbIx Tpy6 1 TexHonornen nx o06paboTku.

5.32 lNpu 3ameHe Tpyb BO BpeMs peMOHTa He [OMycKaeTcs CTaBUTb TPyObl MeEHbLUEro guamerpa, Yem
3aMeHsieMble TpYObI.

5.33 B cny4ae noBpexaeHust ydactka TpybonpoBoda LenecoobpasHo Bbipe3aTb NOBPEXAEHHBIN Y4ACTOK.
3ameHa npou3BOAMTCA C MOMOLLbIO OTpe3ka TpyObl HYXHOWM [ANWHbI, CcoeduMHsieMoro ¢ TpybonpoBogom
cneumanbHbIMM COEAVMHUTENbHBbIMM AeTansamu. [MoBpeXOeHHbIN y4acToK TpyObl MOHTMpPYeTCs npu mnomowm 2
COEAVHEHMN C HaKMOHOW ramkoh 4epe3 HuUMMenb C YnoTHEHMEM pe3bbOoBOM 4YacTu UM ABYXCTOPOHHUX
COeAMHEHMUIN C OOXMMHOW rankom 1 00XXMMHbBIM KOSbLOM 6€3 ynroTHEHNSA pe3bboBor YacTu.

5.34 TMpu npoBegeHUN CBAPOYHBIX UMM MHbIX OrHEBbIX paboT B MecTax BO3MOXHOr0O TEPMUYECKOro Umnu
MeXaHM4YeCKoro nNoBpexaeHns Tpyd HeobxoaMMO CTaBUTb OTFPaKAEHNS.

5.35 [Ona o4MCTKM Hapy>XHOW MOBEPXHOCTM Tpyd cnefyetr nNpUMEHATb MaTepuan, WUCKNIYaloLWwmn
MeXxaHu4yecKkne noBpexaeHns.

5.36 lMpu 3amep3aHnm cucTembl Hanm4ume Npobok B Tpybe MOXHO ONpenenuTb Mo MECTHOMY YBENTUYEHUIO
anameTpa (paclmpeHnto) Tpybbl Uy Mo CroK MHes U NbAa Ha noBepxHocTu. [porpesatb TpyOy criegyeT Tenmnbim
BO3QyXOM WnM ropsiiert Bogow Temnepatypon o 90°C. Kateropmyecku 3anpeluaeTcs MCNonb3oBaTb OTKPbITOE
nnamsi u obcTykmBaTb TPyObl MONOTKOM. [1py MEpBOM BO3MOXHOCTU CriefyeT 3aMeHUTb MOBPEXAEHHBIN OTPE30K
TpyObl.

5.37 Tlpun ocnabneHun 3agenku mexagy Tpybom u runb3on, MNpoXoAdswen 4Yepes CTPOUTENbHbIE
KOHCTPYKUMMW, HEODXOAMMO ee YNAOTHUTb FepMETUKOM U3 HEFOPIOYNX MaTepuarnos.

6. Tpe6boBaHMA TeXHUKN Be30nacHOCTHU

6.1 MNpy MOHTaxe cUCTeM OTOMMEHWUS U3 MeTannononMmepHbix Tpyb cneayeT cobniopate TpeboBaHus
TEXHUKU 6E30MacHOCTM B CTPOUTENBLCTBE MO AENCTBYIOLEN HOPMATUBHOW OOKYMEHTaLMN.

6.2 MNpn 3aroToBUTENBHOM MPOWM3BOACTBE M MOHTaXe 3anpeliaeTcsi NpoM3BOAMTb 3MEKTPOCBapPOYHble
paboTbl HA PacCTOsIHUM OT METanNMONONIMMEPHBIX TPYO MeHee 2 M.

MeTannononumepHble TPyObl OTHOCATCA K KaTeropuu roprumx, TPyAHOBOCMIIAMEHSAEMbIX MaTepuasnos.
CpepncTBa NoXapoTyLUeHNs - pacnbliNeHHas Boaa, NeHa, Necok, KoLma.

6.3 MeTtannononumepHble TpyObl B MPOLLECCE MOHTaxa M aKChnyaTauun He BbIAENSAIOT B OKPYXKatoLLyHo
cpefly TOKCMYHbIX BELLECTB M HE OKa3biBalOT BPEAHOrO BMMSHWS HAa OpraHu3M YenoBeka npu HenocpeacTBEHHOM
KOHTaKTe.

6.4 MoHTax MeTannononMMepHbIX Tpy® [OMKHbI MPOBOAUTL CrECapu-CaHTEXHUKKM, NpoLleaLlme
cneumansHoe obyyeHne 1 03HaKOMMEHHbIE CO crneumndukoii 0bpaboTku Takux Tpyob.

PaboTbl MO MOHTaXy BHYTPEHHMX CUCTEM OTOMMEHUsI U3 3TUX TPyO paspeluaeTcsi MPOU3BOAUTL TOMbKO
McnpaBHbIM UHCTPYMEHTOM, NPY COBMIOAEHWUMN YCMOBUIA €r0 3KCNyaTauum.

6.5 [umapaBnuyeckoe uCMbITaHME CUCTEM credyeT MPOM3BOAUTL B MPUCYTCTBUM Mactepa uWnu
npoussoautens pabot. Cnecapu, NpoBOASALIME UCMbITAHUS,, OOMKHbI HaxoAMTbCA B Ge3onacHbiX MecTax Ha
cryyan BblIOMBaHUs 3arnyLuex.

MpunoxeHue A



TexHUYecKMe XapakTepUCTUKN MeTansononumMepHbIX Tpyo

Ta6bnuua A.1 - CopTtaMeHT 1 Macca MeTanonosiIMMepHbIX Tpyo

B munnumeTtpax

VI3rOTOBUTETE, HoMMHAJIBHEIM IMaMeTpP ToJsmumMHa TosumMHa TeopeTn-
HOPMATMBHO - TEXHUUYECKAasAa CTEHKU C aJIIOMUHME BOM JyeckKad
OOKYMEHTAalMA, I[IOCTAaBIMK BHYTPEH- | HAPYXHHEIM C IOy CKOM bosbTHM C mMacca 1 M

HUM C IOy CKOM IOy CKOM OJIVIHBL, KT
IOOIIY CKOM
HUKVMT (Poccud), +0,2 +0,15 +0,01
Ty 2248-004-07629379-97 12 16 + 0,3 2,0 2,0 0,095
-0,1 -0,1 -0,02
+0,2 25 + 0,3 +0,2 0,2
20 2,5 0,2 +- 0,01
-0,1 -0,1
AQ "Kayuyk-mmact" (Poccumsa), (10 - 0,2| 14 + 0,15 +0,25 0,2 +- 0,02 0,092
TY 2248-001-29325094-97, 2,0
3A0 "T'enTa" (Poccwusa) -0,05
12 - 0,2 16 + 0,15 +0,25 0,2 +- 0,02 0,105
2,0
-0,05
+0,25
2,0
14 - 0,2 18 + 0,15 -0,05 0,2 +- 0,02 0,128
+0,2 +0,25
16 2,25
-0,1 20 + 0,15 -0,05 0,24 +- 0,02 0,150
+0,2 +0,25
20 2,5
-0,1 25+0,20 -0,05 0,24 +- 0,02 0,204
TOO HIII "BrmanB3O" (Poccus) 12 16,0 +- 0,3(2,25 +- 0,2(0,5 +- 0,04 0,125
- IIOCTaBUUK
15 20,0 +- 0,3(2,50 +- 0,2]0,5 +- 0,04 0,185
20 26,0 +- 0,3(3,00 +- 0,2]|0,7 +- 0,04 0,300
26 32,3 +- 0,3(3,20 +- 0,2|0,7 +- 0,04 0,390
32 40,3 +- 0,3]|3,90 +- 0,2]0,7 +- 0,04 0,550
40 48,0 +- 0,3|4,00 +- 0,3]|0,8 +- 0,04 0,755
50 60,0 +- 0,3(4,80 +- 0,3(0,8 +- 0,04 0,985
60 76,0 +- 0,3(5,20 +- 0,3(1,0 +- 0,04 1,480

Ta6nuua A.2 - OCHOBHble (pU3NKO-MexaHU4Yeckme nokasatenm
MeTansonosfiMMepHbIX Tpyo

[lokazaTenmn Enmuumua 3HaueHMe

VBMEPEHUS
KondduiumeHT TEenJonpoBOIOHOCTHU Br/Mm x K 0,45
KosdbduumeHT IMHEVHOTO pacCLMpPeHUs 1/°C 2,5-10(-5)



3 KondpdouumeHnt SKBMBAJIEHTHOM MM 0,01
PaBHOMEPHO-3€PHUCTON MEPOXOBATOCTHU
4 [IPOYUHOCTL KOJIBLIEBEIX OOpPa3LOB IIPK Pa3pPHIBE H
B I[IOIIEPEUYHOM HalpaBJIEHMM, HEe MeHee IJisd
TpyD pas3MepaMmyu, MM:
10-14 2100
12-16 2400
14-18 2400
16-20 2400
20-25 2400
5 VIzMeHeHMe OJIMHBEL [IOCJIe nporpera npu| % He DoJee 1
TeMnepatrype (120 - 3)°C B Teuenue (60 +
1) mMumH
6 CTOMKOCTL IIPU IIOCTOSHHOM BHYTPEHHEM MIIa
naBJIeHUU (6es paspyleHut) npu
TeMmneparype, °C:
20 - B TeueHMe 1 u 4,5
95 _n_ —_n_ 1 u l 2 8
95 -"- -"- 100 u 1,6
95 -"- -"- 1000 u 1,4
MpunoxeHune b
FvapaBnuyeckue xapakTepPUCTUKU MeTansononMMepHbIX Tpyo
Ta6bnuua B.1 - T'mgpaBnuyeckrue xapakTepucTUKN MeTarsiIonofiIMMepHbIX TPyO
npu KoadpcpuumeHTe wepoxoatoctu 0,01 mm. TemnepaTtypa TennoHocutens 80°C
oTepn Inamerp Tpytompoeoma d B/d H, MM
OaBJIEHUA
Ha TpeHue 10/14 12/16 14/18 16/20 20/25
R, Ta/m
CxopoCThb Pacxon |[CxopocTe Pacxon CxopocCThb Pacxon |[CxopocTe Pacxon |[CkopocTe| Pacxon
IOBUVXEHNA TEIJIOHO - | IBMXEHMA TEIIJIOHO - IOBVMXEHNUA TEIJIOHO - | IBMXEHMA TEIIJIOHO - | IBMXEHMSA | TEIIJIOHO -
TEeIIJIOHO - cuTeJida TEeIIJIOHO - cuTeJida G, TEeIIJIOHO - cuTeJida TEeIlJIOHO - cuTeJida TEIIJIOHO - cuTeJida
curena V,| G, n/u |curensa V, /4 curena V,| G, n/u |curena V,| G, n/u cuTensa G, n/u
M/C M/cC M/cC M/C VvV, M/c
0,49 0,01 5,40 0,010 6,64 0,010 11,25
0,98 0,010 2,65 0,010 3,95 0,01 5,40 0,020 13,27 0,020 22,50
1,96 0,020 5,29 0,020 7,90 0,02 10,79 0,030 19,91 0,030 33,74
3,92 0,030 7,94 0,030 11,84 0,04 21,59 0,040 26,55 0,050 56,24
5,88 0,040 10,58 0,040 15,79 0,05 26,99 0,060 39,82 0,070 78,73
7,84 0,040 10,58 0,050 19,74 0,06 32,38 0,070 46,46 0,080 89,98
9,81 0,050 13,23 0,060 23,69 0,07 37,78 0,080 53,10 0,100 112,48
19,62 0,080 21,16 0,100 39,48 0,11 59,37 0,120 79,64 0,150 168,71
39,23 0,130 34,39 0,150 59,22 0,17 91,76 0,180 119,47 0,220 247,45
58,84 0,160 42,32 0,190 75,02 0,21 113,35 0,230 152,65 0,280 314,93
78,45 0,190 50,26 0,220 86,86 0,25 134,94 0,270 179,20 0,330 371,17
98,06 0,220 58,20 0,250 98,71 0,28 151,13 0,310 205,75 0,370 416,16
117,68 0,240 63,49 0,280 110,55 0,31 167,32 0,340 225,66 0,410 461,15
137,29 0,260 68,78 0,310 122,40 0,34 183,51 0,370 245,57 0,450 506,14
156,90 0,280 74,07 0,330 130,29 0,37 199,71 0,400 265,48 0,480 539,88
176,52 0,300 79,36 0,350 138,19 0,40 215,90 0,430 285,39 0,520 584,87
196,13 0,320 84,65 0,380 150,03 0,42 226,69 0,450 298,67 0,550 618,62
215,74 0,340 89,94 0,400 157,93 0,44 237,49 0,480 318,58 0,580 652,36
235,36 0,360 95,23 0,420 165,83 0,47 253,68 0,500 331,85 0,600 674,85
254,97 0,380 100,52 0,440 173,72 0,49 264,47 0,520 345,13 0,630 708,60
274,58 0,390 103,17 0,450 177,67 0,51 275,27 0,550 365,04 0,660 742,34
294,20 0,410 108,46 0,470 185,57 0,53 286,06 0,570 378,31 0,680 764,83
313,81 0,420 111,10 0,490 193,47 0,55 296,86 0,590 391,58 0,710 798,58
333,42 0,440 116,39 0,510 201,36 0,57 307,65 0,610 404,86 0,730 821,07
353,04 0,450 119,04 0,520 205,31 0,58 313,05 0,630 418,13 0,760 854,81
372,65 0,470 124,33 0,540 213,21 0,60 323,85 0,650 431,41 0,780 877,31
392,26 0,480 126,97 0,560 221,10 0,62 334,64 0,670 444,68 0,800 899,80
411,88 0,490 129,62 0,570 225,05 0,64 345,44 0,690 457,95 0,820 922,30
431,49 0,510 134,91 0,590 232,95 0,65 350,83 0,700 464,59 0,840 944,79




451,10
470,72
490,33
509,94
529,56
549,17
568,78
588,40
608,01
627,62
647,24
666,85
686,47
706,08
725,69
745,31
764,92
784,54
804,15
829,76
843,38
862,99
882,60
902,22
921,83
941,44
961,06
980,67
1019, 90
1059,12
1098,35
1137,58
1176, 80
1216,03
1255,26
1294,48
1333,71
1372, 94
1412,16
1451,39
1490,62
1529, 84
1569,07
1600,30
1647,52
1686,75
1725, 98
1765,21
1804,43
1843,66
1882,89
1922,11
1961,34
2010,37
2059,41
2108, 44
2157,47
2206, 51
2255, 54
2304,57
2353,61
2402, 64
2451,67
2500, 71
2549, 74
2598, 77
2647,81
2696, 84
2745,88
2794,91
2843,94
2892,98
2942,01
2991, 04
3040,08
3089,11
3138,14
3187,18
3236,21
3285, 24

0,520
0,530
0,540
0,560
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
0,820
0,840
0,850
0,870
0,890
0,900
0,920
0,930
0,950
0,970
0,980
1,000
1,010
1,030
1,040
1,050
1,070
1,080
1,100
1,110
1,120
1,140
1,150
1,160
1,170
1,190
1,210
1,220
1,240
1,250
1,270
1,280
1,300
1,310
1,330
1,340
1,360
1,370
1,380
1,400
1,410
1,430
1,440
1,450
1,470
1,480
1,490
1,510
1,520
1,530
1,540
1,560

137,56
140,20
142,85
148,14
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
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
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
399,44
402,08
404,73
407,38
412,67

0,600
0,610
0,630
0,640
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
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
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
1,730
1,740
1,760
1,770
1,790

236,90
240,84
248,74
252,69
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
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
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
683,05
687,00
694,90
698,84
706,74

0,67
0,69
0,70
0,72
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
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
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
1,92
1,94
1,95
1,97
1,98

361,63
372,42
377,82
388,62
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
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
798,82
809,62
820,41
831,21
842,00
852,80
863,59
874,39
885,18
895,98
906,77
912,17
922,96
933,76
944,55
955,35
960,75
971,54
982,34
993,13
998,53
1009,32
1020,12
1025,51
1036,31
1047,10
1052,50
1063,30
1068,69

0,720
0,740
0,750
0,770
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
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
1,590
1,610
1,630
1,650
1,670
1,700
1,720
1,740
1,760
1,780
1,800
1,820
1,840
1,860
1,870
1,890
1,910
1,930
1,950
1,970
1,990
2,000
2,020
2,040
2,060
2,070
2,090
2,110
2,130

477,87
491,14
497,78
511,05
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
749,98
763,26
776,53
796,44
809,72
822,99
836,26
849,54
869,45
882,72
896,00
909,27
922,55
935,82
949,09
962,37
969,00
982,28
995,55
1008,83
1022,10
1035,38
1042,01
1055,29
1068,56
1081,83
1095,11
1108,38
1128,29
1141,57
1154,84
1168,12
1181,39
1194,66
1207, 94
1221,21
1234,49
1241,12
1254,40
1267,67
1280, 94
1294,22
1307,49
1320,77
1327,40
1340,68
1353, 95
1367,23
1373,86
1387,14
1400,41
1413,69

0,870
0,890
0,910
0,930
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
1,350
1,380
1,410
1,430
1,460
1,480
1,510
1,540
1,560
1,590
1,610
1,630
1,660
1,680
1,700
1,730
1,750
1,770
1,790
1,820
1,840
1,860
1,880
1,900
1,920
1,950
1,970
2,000
2,020
2,050
2,070
2,100
2,120
2,140
2,170
2,190
2,210
2,240
2,260
2,280
2,300
2,320
2,350
2,370
2,390
2,410
2,430
2,450
2,470
2,490
2,510
2,530

978,54
1001,03
1023,53
1046,02
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
1372,20
1383,45
1405, 94
1417,19
1439,69
1450, 93
1473,43
1484,68
1518,42
1552,16
1585, 90
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
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
2755, 65
2778, 15
2800, 64
2823, 14
2845,63




3334,28 1,570 415,31 1,800 710,69 2,00 1079,49 2,140 1420,32 2,550 2868,13
3383,31 1,580 417,96 1,810 714,64 2,02 1090,28 2,160 1433,60 2,570 2890,62
3432,34 1,590 420,60 1,830 722,53 2,03 1095,68 2,180 1446,87 2,590 2913,12
3481,38 1,610 425,89 1,840 726,48 2,05 1106,48 2,190 1453,51 2,610 2935,61
3530,41 1,620 428,54 1,860 734,38 2,06 1111,87 2,210 1466,78 2,630 2958,11
3579, 44 1,630 431,18 1,870 738,33 2,08 1122,67 2,230 1480, 06 2,650 2980,60
3628,48 1,640 433,83 1,880 742,28 2,09 1128,07 2,240 1486,69 2,670 3003,10
3677,51 1,660 439,12 1,900 750,17 2,11 1138,86 2,260 1499,97 2,690 3025,59
3726,55 1,670 441,76 1,910 754,12 2,12 1144,26 2,280 1513,24 2,710 3048,09
3775,58 1,680 444,41 1,920 758,07 2,14 1155,05 2,290 1519,88 2,730 3070,58
3824,61 1,690 447,05 1,940 765,96 2,15 1160,45 2,310 1533,15 2,750 3093,08
3873,65 1,700 449,70 1,950 769,91 2,17 1171,25 2,320 1539,79 2,770 3115,57
3922,68 1,710 452,35 1,960 773,86 2,18 1176,64 2,340 1553,06 2,790 3138,07
4020,75 1,740 460,28 1,990 785,71 2,22 1192,84 2,370 1572,97 2,820 3171,81
4118,81 1,760 465,57 2,020 795,55 2,24 1209,03 2,400 1592,88 2,860 3216,80
4216,88 1,780 470,86 2,040 805,45 2,27 1225,22 2,430 1612,80 2,900 3261,79
4314,95 1,810 478,80 2,070 817,29 2,30 1241,41 2,460 1632,71 2,930 3295,53
4413,01 1,830 484,09 2,090 825,19 2,33 1257,60 2,490 1652,62 2,970 3340,52
4511,08 1,850 489,38 2,120 837,03 2,35 1268,40 2,520 1672,53 3,000 3374,27
4609,15 1,870 494,67 2,140 844,93 2,38 1284,59 2,550 1692,44

4707,22 1,890 499,96 2,170 856,78 2,41 1300,78 2,580 1712,35

4805,28 1,910 505,25 2,190 864,67 2,43 1311,58 2,610 1732,26

4903,35 1,930 510,54 2,220 876,52 2,46 1327,717 2,640 1752,17

5001,42 1,960 518,48 2,240 884,41 2,49 1343,96 2,660 1765,45

5099, 48 1,980 523,77 2,260 892,31 2,51 1354,76 2,690 1785,36

5197,55 2,000 529,06 2,290 904,15 2,54 1370,95 2,720 1805,27

5295,62 2,020 534,35 2,310 912,05 2,56 1381,75 2,750 1825,18

5393,68 2,040 539,64 2,330 919,95 2,59 1397,94 2,770 1838,45

5491,75 2,060 544,93 2,360 931,79 2,62 1414,13 2,800 1858,37

5589, 82 2,080 550,22 2,380 939,69 2,64 1424,93 2,830 1878,28

5687,89 2,100 555,51 2,400 947,59 2,66 1435,72 2,850 1891,55

5785,95 2,120 560,80 2,420 955,48 2,69 1451,91 2,880 1911,46

5884,02 2,130 563,45 2,440 963,38 2,71 1462,71 2,910 1931,37

5982,09 2,150 568,74 2,470 975,22 2,74 1478,90 2,930 1944,65

6080,15 2,170 574,03 2,490 983,12 2,76 1489,69 2,960 1964,56

6178,22 2,190 579,32 2,510 991,02 2,79 1505,89 2,980 1977,83

6276,29 2,210 584,61 2,530 998,91 2,81 1516,68 3,000 1991,11

6374,35 2,230 589,90 2,550 1006,81 2,83 1527,48

6472,42 2,250 595,19 2,570 1014,71 2,86 1543,67

6570,49 2,270 600,48 2,590 1022,60 2,88 1554,46

6668,56 2,280 603,13 2,610 1030,50 2,90 1565, 26

6766,62 2,300 608,42 2,630 1038,40 2,92 1576,05

6864,69 2,320 613,71 2,650 1046,29 2,95 1592,25

6962,76 2,340 619,00 2,680 1058,14 2,97 1603,04

7060,82 2,360 624,29 2,700 1066,03 2,99 1613,84

7158,90 2,370 626,93 2,720 1073,93 3,00 1619,23

7256,96 2,390 632,23 2,740 1081,83

7355,02 2,410 637,52 2,750 1085,77

7453,09 2,420 640,16 2,770 1093,67

7551,16 2,440 645,45 2,790 1101,57

7649,23 2,460 650,74 2,810 1109,46

7747,29 2,480 656,03 2,830 1117,36

7845,36 2,490 658,68 2,850 1125,26

MpunoxeHue B

CoeouHUTeNbHbIE AeTanu Afisi MOHTaXa CUCTEM

Ta6bnuua B.1 - CoeauHnTenbHbIe AeTanu AN MOHTa)Xa cUMCTeEM
M3 MeTannononMmMmepHbIx Tpy6 no TY 2248-001-29325094-97,
TY 2248-004-07629379-97



Ta6nuua B.1 —CoenuHnrensHbie ileTany 4Nsi MOHTAXa CUCTEM N3 MeTannononMMepHbix Tpyod
no TY 2248-001-29325094—97, TY 2248-004-07629379—97

Ne n.n. HaumeHosaHue U scku3 getann Pa3amepbt, mioiiM, Mm
1 CoeauHeHne ¢ 0BXMMHOIA raikoi 1/2 x 1216
3/4 x 1620
1 x 2025
2 CoeauHeHne nepexoaHoe ¢ 06XUMHOM raitkoi 1/2x 1014
1 06XUMHBIM KONbLOM 3/4 x 1216
1 x 1620

M22x1,5/10-14

M22x1,5/12-16

M24x1,5/12-16
G3/4x10-14
G3/4x12-16

4 Faitka HakupHas naryHHas 1014 x 3/8

1216 x 1/2

7 1620 x 3/4
) 2025 x 1

[

5 YronsHuk H

1/2
3/4

"Tabn. B.1. CoeamHuTenbHble aetanu Ans MOHTa)Xa CUCTEM M3 MeTansononMMmepHbix Tpyb no TY 2248-001-
29325094-97, TY 2248-004-07629379-97"



NpogonmxerHne Tabnuusi B. 1

Ne n.n. HaumeroBaHue u 3cku3 pertanu Pasmepb, QoiiM, MM

6 YronoHuk B 1/2
] 2 3/4

W

2

5/

| 44

7 Yronshuk H-B 1/2
3/4

8 YCTaHOBOYHbBIA YrONbHUK 1/2

=1 7"

A

772 |
|

e/
9 Tpoiituk H 1/2
3/4
r 1
4 :ﬁ
L LLLZL -
10 Tpoitnuk nepexogHon H 1x3/4 x1
{
i\ 4
11 1/2
3/4

“MpogomxeHue 1. Tabnuupbl. B.1."



Npogonxenne rabanys B. 1

‘Ne n.n. HaumeHoBaHue u ackua aetanu Pasmepb, aoiM, Mm
12 TpoviHuk nepexopgHoi H-B-H 3/4x 1/2x 3/4
13 TpOoHUK NOCKUIA C KpenneHnem 1/2

A B
—d Y
ul
14 TPOWHUK YrnoBOiA C KpenneHuem 1/2
1
724 !
15 KpectosuHa nepexoaHas 3/4 x 1/2
1x3/4
n
16 Hunnens H 1/2
3/4
1
17 Hunnens nepexonHon 1/2 x 3/4
3/4 x 1
M

“MpogomxeHue 2. Tabnuupbl. B.1."




lMpogonxexune Tabnunupl B. 1

Ne n.n. HaumeHoBaHue 1 3cku3 geranu Paamepb!, AloAM, MM
18 Mydra 1/2
3/4
1
19 MNepexoaxnk H-B 1/2
3/4
1
- — _J__Jlg. R | N
20 NepexopHuk nepexoaHoi H-B 1/2.x 3/4
3/4 x 1
Z
21 3arnywxa H 1/2
3/4
1
22 3arnywka B 1/2
3/4
1
23 G1-2x1/2

"MpogomxeHue 3. Tabnuupbl. B.1."




OkoHYaHune rabnuusi B.1

Ne n.n.

HaumeHoBaHue U ackna aetanu

Paamepb, A0AM, MM

24

Konnexrop

R2

n
5]

26

dukcaTop NNAcTMaccosbiii
DBOWHOWM

20— 25

"OkoH4yaHue Tabnuubl. B.1."

N HavMeHOBaHME UM BCKU3 IOeTaju

Pasmepsr,

oMM, MM

1 CoemmHeHMre C OOXMMHOM TI'aVKou

1/2
3/4
1

1216
1620
2025

2 CoenuHeHMye NnepexomHoe C OOXMMHOM I'alikoM

U OOXMMHEIM KOJIBLIOM

1/2
3/4
1

X
X

1014
1216
1620

3 CoenmHeHMe C OOXMMHOM I'aliKOM mIOJis

TEepPMOPEeryJISTOPOB

M22 x 1,5/10-14

M22 x 1,5/12-16

M24 x 1,5/12-16
G3/4 x 10-14
G3/4 x 12-16

4 T'arika HakuMOHas JlaTyHHasa

1014
1216
1620
2025

XX XX

3/8
1/2
3/4
1




5 YrosbHuk H 1/2
3/4
6 YTOJbHUK B 1/2
3/4
7 YrombHuk H-B 1/2
3/4
1
8 YCTaHOBOUHEIM YT'OJIBHUK 1/2
9 Tporuuxk H 1/2
3/4
1
10 TPOMHMUK [epexomHoi H 1 x 3/4 x1
11 TporHuk B 1/2
3/4
12 Tporuuk mnepexonHont H-B-H 3/4 x 1/2 x 3/4
13 TPOMHUK MJIOCKMM C KpeNJIeHMeM 1/2
14 TpOMHMK YyIJIOBOM C KpEIJIeHMEM 1/2
15 KpecToBuMHa NepexomHas 3/4 x 1/2
1 x 3/4
16 Hunnenes H 1/2
3/4
1
17 Hunmneje nepexomHoM 1/2 x 3/4
3/4 x 1
18 MydTa 1/2
3/4
1
19 llepexonHuk H-B 1/2
3/4
1
20 [lepexXOoOHMK MepexonHor H-B 1/2 x 3/4
3/4 x 1
21 Baraymka H 1/2
3/4
1
22 Saraymka B 1/2
3/4
1
23 Pacnpenenmnresb Gl - 2 x 1/2
24 KomsexkTop

Lol v B v )
o Ul W N




R7
R 8
R 9
R 10
R 11
R 12

25 dyxcaTop MNJIacCTMAaCCOBBIM OIMHAPHEM 10-14
12-16
16-20
20-25

26 duxcaTOp NIJIAaCTMaCCOBEI OBOMHOM 20-25

Ta6nuua B.2 - CoptameHT chutuHros "Metanon",
Bbinyckaembix TOO HIMM "BnapgB34"

Ta6nuua B.2— Coprament purnnros «METAMOS», Beinyckaembix TOO HNMN «BnapB3af»

Paameéps!, MM, [IOIM
Ne n.n. HaumeHoBaHKe u ackus neranu

A B (o} (3] a 6

1 Konewo

12 12 |31,2 1312 | 25 25

15 15 1332 | 332 | 29 29

26 26 |46,5 | 46,5 | 43 43

32 32 62 62 56 56

40 40 67 67 | 63,5 | 63,5

2 Koneno ¢ auyrpeuueli peashoi
Cc
o 4+AH--— i— —
(- )3y
B 1
= 6 -
12 {172 [31,2 22 25 | 26,8
15 | 1/2 |33,2 24 29 | 26,8
20 | 1/2 38 23 35 | 26,8
20 | 3/4 38 23 35 | 31,7
20 1 40 24 35 | 37,8
26 1 46,5 30 43 37,8
32 | 5/4 62 37 56 | 50,8
40 | 372 67 48 | 63,5 | 58,5
3 KoneHo ¢ BHyTpeHHel pe3bboii yanuHeHHoe

c1 yanuHeHHoe

12 | 1/2 |31,2 37 25 | 26,8

15 (1/2 (33,2 | 420 | 29 | 26,8

"Tabn. B.2. CoptameHT omTtuHroB "MeTtanon", Beinyckaembix TOO HIIM "BnagB34"



TMpogonxexune Tabmmip B.2

Pa3amepsl, MM, [IOWM
Ne n.n. HaumeHosaHmne 1 3cKu3 petann
A B C c1 a 6
4 My¢ra
-5 ‘—
“ I‘g
c 12 | 12 {388 | — 25 | 25
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 MydrTa ¢ BHyTPeHHeiA pe3nboit
| [+
Efm-
3 12 (172 [s54 | — | 25 [ 21,0
15 | 1/2 [ 35,9 — 29 | 26,8
15 | 3/4 | 36,9 — 29 | 31,7
20 | 3/4 |[38,0 — 35 | 31,7
20 1 43,5 - 35 | 37,8
26 1 47,5 - 43 | 37,8
32 | 5/4 |575 - 56 | 50,8
40 | 3/2 77,0 — 63,5 | 58,5
6 Mydra c HapyxHoW peauboi
__._“__.]
csl +A 0|
B
12 | 1/2 |375 . 25 | 21,8
15 | 12 38 — 20 | 26,8
15 | 3/4 |395 - 29 | 31,7
20 |3/4 (405 == 35 31,7
20 1 445 —_ 35 | 378
26 1 47,5 - 43 | 37,8
32 [ 5/4 535 - 56 | 50,8
40 | 3/2 |685 — 63,5 | 58,5

“MpogormnxeHune 1. Tabnuupl. B.2."




MNpononxerne rabnuusl B.2

Pa3mepbl, MM, IOM
Ne n.n. HaumeHOBaHMe U 3CKU3 aetanu
A b C C1 a 6
7 3arnywka
6
A
12 — 25,5 — 25 21,9
i5 — 26,0 —_ 29 26,8
20 — 27,0 — 35 31,7
8 Mydra-nepexoaHuk
C
© -5
12 15 40,8 —_ 25 29
20 15 42,4 — 35 29
26 15 44,0 — 43 29
26 20 46,0 — 43 35
32 20 49,0 — 56 35
32 26 55,0 —
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
“MpogomnxeHune 2. Tabnuupl. B.2."
Havano mabnuusi B.2. CM. OKOHYaHuUe
N HamvMeHOBaHME UM BCKU3 Pas3Meprl, MM, IOUM
IT.IT. meTaJjin
A B C C1l a ¢)
1 Komeno C
12 12 31,2 31,2 25 25
15 15 33,2 33,2 29 29
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 KosleHO C BHYTpPEHHEM
pesbpboit




12 1/2 31,2 22 25 26,8
15 1/2 33,2 24 29 26,8
20 1/2 38 23 35 26,8
20 3/4 38 23 35 31,7
20 1 40 24 35 37,8
26 1 46,5 30 43 37,8
32 5/4 62 37 56 50,8
40 3/2 67 48 63,5]| 58,5

KoseHO C BHYTpPEeHHEM

pes3bboM yIOJIMHEHHOE
12 1/2 31,2 37 25 26,8
15 1/2 33,2 42,0 29 26,8

MydTa

12 12 38,8 - 25 25
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

MydTa C BHYTPEeHHEHN

pesbpbon
12 1/2 35,4 - 25 21,9
15 1/2 35,9 - 29 26,8
15 3/4 36,9 - 29 31,7
20 3/4 38,0 - 35 31,7
20 1 43,5 - 35 37,8
26 1 47,5 - 43 37,8
32 5/4 57,5 - 56 50,8
40 3/2 77,0 - 63,5 58,5
MydTa C HapyXHOM pe3bboun

12 1/2 37,5 - 25 21,9
15 1/2 38 - 29 26,8
15 3/4 39,5 - 29 31,7




20 3/4 40,5 35 31,7
20 1 44,5 35 37,8
26 1 47,5 43 37,8
32 5/4 53,5 56 50,8
40 3/2 68,5 63,5 58,5
7 Bariylka
12 - 25,5 25 21,9
15 - 26,0 29 26,8
20 - 27,0 35 31,7
8 MydbTa-nnepexongHUK
12 15 40,8 25 29
20 15 42,4 35 29
26 15 44,0 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

OkoH4yaHue mabnuusi B.2. Cm. Hayarno




OxoHyaHue Tabnuusi B.2

Pa3mepbl, MM, QIOAM
Ne n.n. HaumeroBaHue 1 3cku3 petann
A b B C C1 a 6 B
9 TpPOUHUK
C
QI—.- —— 4B
Lo
C ° 12 | 12 | 12 |62,4[31,2]| 25 | 25 | 25
> 15 15 15 (66,5 ({33,25| 29 | 29 | 29
20 20 | 20 |76,0 (38,0] 35 | 35 [ 35
26 26 | 26 |90,0 (45,0 43 | 43 | 43
32 32 | 32 [125,0(62,5| 56 | 56 | 56
40 | 40 | 40 | 145 |72,0|63,5]63,5 63,5
12 12 15 |65,0{31,0] 256 | 25 | 29
15 15 12 |62,0 (325 29 | 29 | 25
15 15 | 20 |74,0 350 29 | 29 | 35
20 15 15 |70,0 |37,0| 35 | 29 | 29
20 20 12 {70,0 |350| 35 | 35 |25
20 20 15 |70,0 {350| 35 | 35 | 29
26 26 15 {76,5143,0( 43 | 43 | 29
26 26 | 20 |81,0|43,0| 43 | 43 | 35
32 32 | 20 {100,5(/50,5| 56 | 56 | 35
32 32 | 26 {108,0|{56,0| 56 | 56 | 43
40 | 40 | 32 |[130,0(65,0|63,5|63,5 | 56
10 TpoitHUK C BHYTpEHHel peasbon
© .
- AL BT 12 |12 | 12624 22 | 25 | 25 | —
o 15 [ 15 12|68 [ 21 [ 29 [ 290 | —
i & 15 15 | 12} 64 | 3t 29 | 29 { —
c 20 | 20 [ 3/4|80 | 24 [ 35 | 35 | —
20 20 1 88 | 29 [ 36 | 36 | —
26 26 1 93 {31,5| 43 | 43 | —
40 | 40 | 1/2 | 110 | 38 |63,5(63,5| —
40 | 40 | 3/4 {120 | 43 {63,5]63,5| —
40 | 40 1 |125 | 50 |63,56|63,5| —
40 | 40 | 5/4 1 130 | 60 (63,5}63,5| —
40 | 40 [ 3/2 (140 | 70 [63,5|63,5| —
Npuseyannn
1 OUTUHIU ANR TPYD BHYTPEHHUM AMaMETPOM Gonbuse 32 MM MOFYT GbiTb BLINONHEHB! U3 HYryHA, NOKPHTOr0 TePNOHOM.
2 COpTaMenT GUTUHIOB ANA TPYG BHYTPEHHWUM anameTpom Gonbwie 40 MM cneayet yTounuTb 8 TOO HAM «BnanB3/».




"OKkoHYyaHue. Tabnuubl. B.2."

N HammMeHnoBaHUE PasMeprel, MM, IIOUM
o. Y B3CKU3
meranmn A B B C Cl a © B
9 TponHuUK
12 12 12 62,4 31,2 25 25 25
15 15 15 66,5 33,25 29 29 29
20 20 20 76,0| 38,0 35 35 35
26 26 26 90,0| 45,0 43 43 43
32 32 32 125,0(| 62,5 56 56 56
40 40 40 145 72,0 63,5| 63,5 63,5
12 12 15 65,0| 31,0 25 25 29
15 15 12 62,0| 32,5 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 20 100,5| 50,5 56 56 35
32 32 26 108,0(| 56,0 56 56 43
40 40 32 130,0| 65,0 63,5| 63,5 56
10 TponHUK C
BHYTPEHHEN
pe3nbon
12 12 1/2 62,4 22 25 25 -
15 15 1/2 64 21 29 29 -
15 15 1/2 64 31 29 29
20 20 3/4 80 24 35 35
20 20 1 88 29 35 35 -
26 26 1 93 31,5 43 43 -
40 40 1/2 110 38 63,5| 63,5 -
40 40 3/4 120 43 63,5| 63,5 -
40 40 1 125 50 63,5| 63,5 -




40 40 5/4 130 60 63,5| 63,5 -

40 40 3/2 140 70 63,5| 63,5 -

[IpuMevaHMUsT

1. duTtmHTM Oya Tpy©O BHYTPEHHMM OMAaMEeTpPoOM OoJibmle 32 MM MOT'YT OBIThb
BEIIIOJIHEHBEl M3 YYyT'yHAa, NOKPHTOIO Te®JIOHOM.

2. CopramMeHT OQUTMHIOB IJId TpyO BHYTPEHHUM »OuaMeTpom 6OoJbiae 40 MM
crenyeT yTodHMTb B TOO HIIII "BmazmnB3O".

MpunoxeHue I'

CneumnanbHble coeauHUTESIbHbIE AeTanu

Ta6nuua I'.1 - CopTamMeHT coeAUHUTENbHbIX AeTaneun
Ans MeTannononumepHbix Tpyo no TY 2248-004-07629379-97.

Tab6nuuya N1 — CopraMeHT COEAUHUTENLHLIX AeTanei ANA MEeTanNonoAUMEpPHbIX TPY6 no

TY 2248-004-07629379—97

B munnumeTtpax

Ne

nmn

HaumeHoBaHue 1 acku3 peranu d D L |Macca, HasHaueHune

CoeavHerne WTyLepHOe C HakMaHOW raikoiin 06-| 16 | G1/2-B| 42 60 |Mpumensercs B Ha-

XXUMHO BTYNKOW NOPHbIX CUCTEMAX C
TemMneparypoi BoAbI
_Tpy6a BTy/Ka wWTyuep ravika 110 90 °C v pasneHu-
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HamMmeHnoBaHMe u d D L Macca, HazxnaueHue
3CKU3 IOeTallu T
CoenuueHue 16 Gl/2-B 42 60 [lpumenseTcs B
mMTylLepHOe c HAIlIOPHEIX CUCTEMAaX
HaAKMIOHOWM TaMKOM U c TeMIepaTypomn
OOXMMHOM BTYJIKOM BOIEI IO 90°C mu
oaBJIeHMEM IO 1
MIla OJisg
IIprMCcoenrMHEeEHMA K
apmaType c
HapyXHOM pe3b0boi1,
K OTONUTEJILHEIM
npubopam
CoenmHeHMe 16 Gl/2-B 43 48 To xe, oA
Tyl epHOe c IPMCOEeNVHEHU S K
HapyXHOM pesbboM MydTOBOM apMaType
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