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Beepnexuve

Hactosuwwmin Ceon npaBun COAEPXUT peKoOMeHAaUnn No NPoeKTUPOBaHUIO
N MOHTaXy CUCTEM OTONNEHUA C UCNONb30BAHUEM METANNONONUMEPHLIX TPYD.

[pu pazpadborTke CBoOAa NPaABUN UCNONL3OBAHLI ONbLIT NPUMEHEHUS NX NPU
MOHTaXEe CUCTEM OTONNEHUNA N ropadero BopocHabxeHmnsa s Poccurickon de-
aepauvn n pesynbrarbl CepTUPUKaALMOHHBLIX UCMbITAHUIA.

MeTtannononuMepHaa Tpyba npeacrasnsier cobon NATUCNONHYIO KOH-
CTPYKUUIO (PUCYHOK 1), COCTOAWYIO N3 TOHKOCTEHHOW anNtiOMUHUEBOW TPyObi,
HA KOTOPYIO U3HYTPU U CHAPYXW HAHOCUTCA KNeeBas OCHOBA, a 3aTeM — «CLUN-
Tbi» NONUITUNEH.

MeTannononuMmepHan Tpyba coyeraer cneayilme NOCTOUHCTBA MeTasi-
AnYecKon n NNacTMaccoBon TpyH:

- 100 %-Hast xKMCNOPOAOHENPOHULAEMOCTb;

- KOPPO3OHHAA CTOUKOCTD,;

- OTCYTCTBUE MUHEPASbHbIX OT/IOXKEHUA HA CTEHKAX TPyO;

- AONTrOBEYHOCTbL > 25 ner;

- MOPO30YCTOWYNBOCTD;

- HAOEXHOCTb paboThl B yCNOBMNAX NOBLILLEHHON CENCMUYHOCTHN;

- MOBLIWEHHAA WYMONOrNoWAaKLWan CNOCOOBHOCTL;

- yOo6CcTBO TPAHCNOPTUPOBAHUSA;

- TeXHONOMMYHOCTb MOHTaXa — TPYDbl NErko rHyTca, NO3BONSIOT ornbats
aneMeHThbl NoOMeweHnn, He TpebyeTca TOYHAA NOAroHka NIMHEeUHbIX pa3me-
pOB;

- MOHTaX HenocpencTBeHHo 6be3 csapkM, Hape3ky pe3bbbl, ¢ 0bopyaoBa-
HUeM un npubopamn yn3 Cranu, naTtyHu, NAACTMacc npu NOMOLWLKU CoeaUuHU-
TeNbHbLIX neTanewn.

Mo Mepe paciumpeHus 061acTn NPUMEHEHUR MeTanNonNoNMMeEpPHbiX Tpyo
8 Ceopg, npasun 6yayT BHeCeHbl He0bxoanumbie NONONHEeHUS.

B pa3spabotke HacToawero Ceoaa npasvun npusdnMani y4actme:

B.A. Nnyxapes (I'occTtpou Poccuum), A.B. Cnagkos, P.b. Ulextep (HWNMocC-
ctpoit), B.U. Cacux (HUWWcaHTtexHukn), A.l, FoHTyap (SAO «Kayuyk»), C.U. lNpu-
xuxeuknn (MHUNUTOION), T.UA. Cagosckas (ITIK CanrexHUWnpoexT), J1.11. [lo-
mapauykas (HUKUMT), A.B. Yypapanes (3A0 «[eHta»), KO.M. Panonopr
(AO «Kayuyk-nnacr»), B.3. Zlopogees (TOO HIMMN «BnanB3/[1»).

3amMeyaHusa 1 NpeaioXeHnsa No coBepleHcTBOBaHMio CsBoaa npaBun cne-
ayet Hanpasnats B [T HHC.

‘I‘Ionwamner{) Kneesgon cnown | AMNOMUAHUN | Kneegoun chon . | ilHlonnatuneHx

F .

Pucyrnox 1 — CTpykrypa MeTannononmMepHon Tpybdb:
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CBOA NrPABUN MO MPOEKTUPOBAHUIO U CTPOUTEANBCTBY

NMPOEKTUPOBAHUE U MOHTAX TPYBOMNPOBOAOB CUCTEM OTONJIEHUSA
C NCNOJIbSOBAHMEM METAJUJIONOJIMMEPHDIX TPYbB

DESIGN AND INSTALLATION OF PIPELINES FOR HEATING

SYSTEMS USING METALPOLIMERIC PIPES

1 OBJIACTb NPUMEHEHUSA

1.1 MeTtannononnmeptsie Tpybbl {ganee — Tpy-
Obl) NPUMEHAIT NPU NPOEKTUPOBAHUN Y MOHTaXEe
CUCTEM OTONNEHUR, PACYETHAR TeMneparypa KOTo-
pbiXx He npesbitwaeT 90 °C npu pasneHnmn 8 Tpybax
He 6onee 1,0 Mla no ganHbiM HOPMATUBHLIX AOKY-
MEHTOB Ha TPYO bt Unn cepTnPukaumMoHHbiX NCMNbITA~
HUN.

1.2 MeTtannononumMmepHbie TPyoObl MOryT ObiThb
MCNONb30BAaHLI B CUCTEMEX UCHTPANbHOTO, MECTHO-
ro OTONNeHust XUunbix, oOLWEeCTBeHHbIX, aaAMUHUCTPA-~
TUBHO-ObLITOBLIX U NPOMbBILLNEHHbLIX 30aHWUIA, BHOBL
BO3BOONMbLIX U PEKOHCTPYUPYEMbIX, a Takke ANns
CUCTEM NOAOIrpeBa rpyHTa 8 Tennuuax U opadxe-
peax.

1.3 He ponyckaerca npoknaabiBatb TPyObl B NO-
MeLlleHUaX No NOXapHOW ONAacHOCTH KaTeropuu I, a
TaKKe 8 MOMeweHUaxX C NCTOUYHUNKAMK TENMOBLIX U3-
NyyeHun ¢ TeMnepaTtypon nosepxHocTy 6onee
150 °C.

1.4 MeTannononumepHbie Tpybbl He MOryT BbITh
UCNONb30BaHb! 6€3 3alnTHLIX 3KPAHOB B NOMeLe-
HUaX, rae B0AN3M BO3IMOXHA INEeKTPpoAyroBas wam ra-
308asa CBapka NpyY aBapuinHbIX PEMOHTHbLIX paboTax.

1.5 lpun npoexkTnposaHnn N MOHTaXe cnepyer
Takke cobnwpats TpebosaHns opyrux HOpPMarTmB-
HbIX NOKYMEHTOB NO OTONUTENbLHBIM CUCTEMAM.

2 OBLLUVE NOJTIOXEHWA

2.1 Hactoawuin CeBoa npasun COOAepPXUT peko-
MeHOauumn K 4enNCTBYIOLLM HOPMATUBHLIM AOKYMEH-
TaM U PacnpoCTpaHseTcd Ha NPOoeKTUpoBaHUE w
MOHTaX UEHTPaNLHOIro n aBTOHOMHOIO OTONNEHUS
C UCNONbL30BaAHNEM MEeTaNNONONNMEPHbIX TPyD.

2.2 Cucrtema oTonneHua MoxeT 6biTb BbinOn-
HeHa NOMHOCTbLIO N3 MeTaNNONOANMEPHLIX TPYS nn
BMECTe C Tpybamm m3 apyrux marepmanos (cranb,
Meab U T.4.) B 3@BUCUMOCTUN OT HEODXOAUMbBLIX Ava-
METPOB.

2.3 MeTtannononumeptsie Tpybbl, npuMeHsae-
MblE€ N CUCTEeM OTONNEeHUA, O0MKHbLI UMETL cep-
TudukarT cooTeseTcTEUA TPEeHOBAHUAM HOPMATUBHLIX
NOKYMEHTOB.

2.4 Cpoxk cnyxbbl TpybonposoaoB CUCTEM OTO-
nneHus aomkeH bBuiTe He MedHee 25 ner.

2.5 Tunbl, pasMeps! n TeEXHUYECKUE XapaKrepuc-
TUKN METANNONONMMEDPHLIX TPYD NO AaHHbLIM DUNPM-
M3roTOBUTENEN npeacTasnexbl B APUNoOXeHnu A
(tabnuust A.1 1 A.2).

3nanmne opuymanbHoe

JlonyckaeTtcs ang cucrem OToNNeHns npumMmexe-
HUe Tpyb, He ycTynalumx NO nokasarenam Tpedbo-
BaAHUAM HOPMATUBHBIX AOKYMEHTOB U HACTOAWEro
CBOAa npasun, MMEILWNX cepTndunkar nnm TexHu-
4eCKOe CBUAETEeNbCTBO.

2.6 B xoMnnekre ¢ METANMMONONUMEPHLIMWN TPY-
6amu [ONXKHbI MOCTABNATLCA NATYHHbIE COEAVHW-
TENbHLIE pEeTan OTEHYECTBEHHOIrO Ui UMNOPTHOTC
NPOuU3BOACTBA, UMeKLwmne cepTudnkar CooTBeTCT-
BUA. BapuauTbl cOeAnHUTEeNbHbIX AeTanemn u 3ne-
MEHTOB HEKOTOPbLIX PUPM nNpescTaBneHbl B NPUNO-
xevmm B un I,

3 NMPOEKTUPOBAHUE CUCTEM
OTOMMEHUR C UCMNOJIb3OBAHNEM
METAJUIONONMMEPHbBIX TPYb

OBUINE YKA3AHMA

3.1 lpoekTupoBaume CNCTeM OTONNEHUR C UC-
NONL30BAHUEM METANNONOANMEPHLIX TPYD BKIKO4A-
eT B cebsa BbIBOP TMNa Tpyb M COOTBETCTBYIOLNX UM
COeANHUTENDBHLIX peTanen u apMartypsnl, BLibop na-
pamMeTpoB TENNOHOCUTENS, BbINONIHEHWE r’Mapasnv-
4EeCKOro U TennoTexHn4Yeckoro pacdeTos, 8bl6op
cnocoba npoknagky u ycnosui, obecneuymnBaroLmx
[DONTrOoBe4HOCTL Tpy6 6e3 nepeHanpaxeHua mare-
pvana n coeguHeHnn Tpybonposona.

3.2 Betbop TMina Tpyd npoBOAUTCS C Yy4ETOM
ycnosuin paboTte! Tpybonposona, gasneHmua U TeMm-
neparypbl, HeobxoonuMOro cpoka cnyxbui, Mecrta
NPOKN3AKu Tpydb 1 HasKHaYeHUs rnomMeLLeHus.

3.3 Mpoknaaka Tpydb cucTem OTONNEHUR A0NX-
Ha npenycMarpuearbCfl| CKPbITOW B8 NAMHTYCaX, 33
3kpaHamMun, B wtpobax, waxrax v xkaHanax. fJonyc-
K3eTCHa OTKPbITas NPOKNaAKa 8 MecTax, rae uckn-
4aeTCa X MexXaHU4YecKoe U TepPMU4eCKoe NOBpeX-
AeHve v NPaMoe Bo3aencTene ynbTpadpuoneToBoro
nanydenun. Cnocob npoknaagky Tpybonposonos
nonxeH obecneynBatb BOIMOXHOCTL 3aMEHbLL UX PN
pPeMOHTE.

amoHonuumeanne Tpyb (6e3 Koxyxa} 8 CTpoU-
TENLHLIE KQHCTPYKUMY [ROOYCKAETCA B 30AHUAX CO
CcpokoM cnyxbu| peHee 20 neT npy PACYETHOM CpO-
ke cnyxbbl Tpyd 40 neT v Gonee.

[P CKpbITOW NPOKNAAKE TRYBOrMpPOBOAOR Cneay-
eT npepycmarpmeate QOCTYN rpu peMoHTeE B MecCTa
PACNONOXKEHWA PA3DOPHLIX COEAUHEHIA M apMATY Db

3.4 B cncteme TennocHabxeHun cnenyert npen-
yeMaTpyBaTtb Npubopbl aBTOMATUYECKOTO PEIYANPO-
BAHWA NapaMeTpos TennoHocuTena (temnepanypsbl,
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A3BNEeHnNA) C uenbio 3aumTtbl Tpyd OT NpesbilleHns
AONYCTUMbIX Benn4nmH. He aonyckaetTca npuMeHe-
HME MeTannononnMepHoix TPYD B cuctemax ¢ ane-
BATOPHLIMN y3N1aMH.

TpybonpoBoabl U3 MEeTaANNONONMMEPHbLIX TPpyO
cneayert NpoexkTupoBartb Nocne 3anopHOU apmMary-
Pb! HA TENNOBbLIX NYHKTAX.

He nonyckaercs npuMmeHaTsb Tpybbl ans pacuwu-
PUTENLHOTO, NPeaAOXpPaHNTEeNbHOro, NepenmBHOro,
CUrHaNbLHOTrO TPYHONPOBOOOB.

3.5 Cucrembt UeHTPanbHOro oTonNeHnsa, Non-
HOCTbIO NN YaCTUYHO CMOKRTUPOBAHHbLIE U3 MEeTan-
NOoNONNMEpPHbLIX TPyD, NO cBoEeMy NPUHUUNNANIBHO-
MY PEeLeHuIO AENATCH Ha;

a) CUCcTemMbl HANONLHOIO OTOMNNEHUN, rNe MeTan-
nononumMepHblie Tpyobbl ABNAINTCA OQHOBPEMEHHO 1
HAarpesBarenbHbiMMY 31eMeHTaMn (C TemMneparypown
TennoHocuTensa He Bollue 55 °C);

0) cuctemb! ¢ TpybonposogamMm U3 METaANNONO-
nMMEpPHbIX TPYD © HarpesatenbHbiMM Npubopamn
(paauaropamm, KOHBEeKTopamMmn) unu 8 KomMbuHauun
C CUCTEMOUN KORANLUMOHUPOBaAHNA BO3A4yXa.

3.6 Pacyet cucrtem otonnexHns ¢ MCNonbL3osa-
HWEM MEeTanNonoAuMepHsix Tpyd MoXeT 6biTb Bbi-
NONHEH NO CYWECTBYIOWNM METOAMKAM (BPYYHYIO NO
MaTeMaTM4eCKMM 3aBUCUMOCTAM N HOMOTPaMMaMm
U C NOMOLLBbIO KOMMbLIOTEPHbIX MPOrpaMMm).

3.7 CucTtemMbl HANONLHOIO oTOoNNEeRua Hanbonee
uenecoobpasHo MCNoNbL3NBATL ANA OTOMNNEHUS NO-
Melennn Gonbwion nnowaan (Mara3mtHbl, KpbiTbie
DbiHKY, BOK3ansl, A0OPOXkKu bacceunHoB). Cucrtema
HANOJIbHOIO OTONNEHUsA MOXET ObIThb TAKXKE NpruMe-
HEeHa B KOTTeKax M OTAOENbHbIX 3aaHnax obuec-
TBEHHOIro Has3HaveHua (AeTCKuX AOLKOSbHbIX
vypexaneHuax, roctuHunuax), agMmMHUCTPATUBHDLIX
34aHURX Y 3aHNAX CneunanbHOr0 Ha3HayeHusd, rae
npuMeHeHne HanoNbHOIro OTONNEeHNAa NpeaycMoTpe-
HO PYHKLUMOHANBHOW TEXHONOTUEHN.

[lpyMeHeHune HanoNbHBIX CNCTEM OTOMNIEHNA U3
METaNNoNONUMEPHDBIX TPYD paspeluaeTca TONbKO OT
aBTOHOMHOIO MCTOYHUKAE TennocHabxeHusn (Ha 0bb-
eKT) UNK OT UEHTPanbHOro UCTOYHMKA TEennocHab-
XEHWNS NO HEe3aBUCMMOU CXeMe.

3.8 Bo3moxHbie BapuaHTb! yknaaku Tpyb 8 cuc-
TemMax HanoNbHOro OoToNneHus npeancrtasneHbl Ha
PUCYHKE 2:

cxemMma A — OANHOYHBLIN 3MEEBUK;

cxema B — napannenbHas yknaaka Tpybd noaa-
owen n obparHon BoAbL;

cxema C — tpybonposoab! nogawiien n obpar-
HOW BOAb! YNOXEHbI NAapannenbHOn CNpanbio.

Cxema A obecneumBaer nerkum MOHTaX Tpyb u
bonee paBHOMEpHOe pacnpepeneHune TemMnepary-
Dbl N0 NOBEPXHOCTU nona. OCHOBHbLIM MNMPEenMyulec-
TBOM CXeMbl A ABNAETCH TO, 4TO OHA Nerko aaanTtuv-
DYETCHA KO BCEM BUOAM KOHCTPYKUMKM NoNna.

Cxema B obecneyunBaeT paBHOMEPHYIO CPe[HIoIn
TEMNEepaTypy, HO Npy HE BO3MOXHbI Bonee BbiCO-
Kie konebaHmg nepenaaa reMneparypbl Ha MaibiX
NA0WaanX.

Cxema C nonxoauTt Ong Xunbix 40MOB C NOBbLI-
LUEHHOW NOTPEBbHOCTLIO TENNOTHI.

[Mpn packnanke Tpyd nopawwmn TpybonpoBoa
cnenyert yknaasviBatb 6NmnXe K HapyXHbiM CTEHAM

CXEMA A

.

1 1 __ WN3me-
= HeHue
TeMne-

pary-
Pbl Ha
| 1 i =" nosep-
XHOCTU
nona

CXEMA B

Name-
HEeHue
TemMne-
PaTy-
Dbl Ha
noBsep-
XHOCTW
nona

CXEMA C

XHOCTW
nona

PucyHox 2 — Cxembl ykKnaakuv Tpyd B cucremax Hanonb-
HOrO oTonneHns n rpadukn naMeHerns TemMnepaTypbl Ha
NOBEPXHOCTH nNona



3.9 CpeaH1oio TeMnepartypy NOBEpPxXHOCTU Nona
cnenyer NpuHUMaTb C Yy4EeTOM TpeboBaHun HOP-
MaTUBHbBIX LOKYMEHTOB, a TaKxe orpaHn4yeHuin ang
Da3NUYHbIX BUAOB MOKPLITUSA (HANpUMEpP, MaKCu-
ManbHO gonycTumasi temnepatypa ans napkeia
27 °C).

3.10 Buab! NOKPLITUN U3 NCKYCCTBEHHDLIX MaTe-
PNANOB HOMKHBLI MMETL NOKa3aTtenu, B TOM HUCHE
CaHUTapHO-MUrMeHndeckue, paspewaoume npuMe-
HEeHUEe UX B KOHCTPYKUWMKM TENNOro nona.

3.11 Kpome cpeaHen BennynHbl TeMneparypbl
nona, Ha KOMpOPTHOCTbL NOMELLIEHUN BNUAET HEpaB-
HOMEPHOCTL TeMnepartypbl Ha NOBEPXHOCTK NoNa.
Mepenan TemnepaTypbl Ha OTAENbHBLIX y4acTKax nona
Npy HANONLHOM OTOMNNEHUN HE A0JIKEH NpesblllaTh
10 °C (onTrManeHO 5 °C).

3.12 BapunadT npoxknagky TpydbonpoBoaoB CUC-
TeM OTOMNEHUS C BCTPOEHHLIMM B NONbl HArpesa-
TeNbHbLIMYU 31eMeHTaMK n3 MeTanNoNoNUMEpPHLIX
TpyD npenctaBneH Ha pyUCyHkKe 3.

3.13 TnybuHa yKnagkwu MeTannononuMepHon
TpyObl ONpeaenseTcs 8 3agBUCUMOCTM OT TeMnepa-
TYpb! TEMNIOHOCUTENA U MaTepuana NokpbuITHs nona.

3.14 OnTManbHbLIA War yKnagkv merannononu-
MepHbIX TPYD (paccToaHue Mexay ocsaMn) onpeaens-
eTCsi KOHKPETHO konebaHuamu temneparypel Ha NOBEP-
YHOCTY MOAA Y SKOHOMUYECKUMMN COODPaKEHNSIMU.

3.15 Cuctema UeHTPanbHOro oronneHns, non-
HOCTBLIO MAM 4aCTUYHO BbINONHEHHAR U3 MEeTano-
NOMMMEPHbIX TPYB, MOXeT BbiTb C HNXHEN 1 BepX-
Hel pa3Boakoit, 0gHOTPYbHas nnn NBYXTPYOHas.

OT HAPYXHOW CTeHbl — Ly

He MeHee

Ot sHYyTpeHHeWK CTeHb
He MeHee
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NpumeHeHne Tpyd pexoMeHayeTCs B CUCTemax:

- C rTOPU30OHTANbHbIMU ABYXTPYDHLIMIK BETKaMU ANs
rpynnbl NapanfienbHo-NocCNefoBaTENLHO NOACOEAU-
HEHHbBIX OTOMUTENBbHBLIX NPpUBopoB (pucyHkK 4, 5);

- G rOpuU30HTaNbHLIMU OAHOTPYOHBIMU BETKaMK
ana rpynnel NocnefoBarenbHo NoACOeANHEHHBIX
npubopos (PNCYHOK 6);

- ¢ pacnpegenutenbHbiMi KONNeKTopamu (pwn-
CyHKun 7, 8).

B cuctemMax c pacnpeagenmrenbHbiMmn KONNEKTO-
pamMn npucoeaunHeHne OToNUTeNnbHbIX npubopos
MOXeT ObiTb OCYLWECTBNEHO NyTemMm Npoknagkn Me-
TannononuvepHbix Tpyb B popmMe «netenb» B NONy
MW BOOJIb CTEH NoA, NINHTYCAMN.

PekOMEHAYETCSs, 4TODb! Kaxaas nevns 0ocnyxu-
BaNa OAHY KBAPTUPY van rpynny noMeleHnn 04HO-
O noTpedurens.

K oaHoMy KONNEKTOPY MOXeT NPUCOEeANHATHESR
no 8 «nerenb».

Ha pucyhke 9 npepgctasneH BapwaHT noacoe-
AMHERNS OTONUTENbHBIX NPUBOPOB K CTOAKAM OTO-
nneHua.

3.16 PexomMeHAayeMbIE CKOPOCTH TEN/IOHOCUTE-
na B MEeTANONoONMMEpPHbLIX Tpybonposoaax A0nycC-
kaetcs npuHmumaTb Ha 20 % bonbwe, 4em B CTaNb-
HbiX TPYBONpOBOAAX.

3.17 B cucremax oTonneHmns ¢ MCnonb30BaHn-
eM MeTanNononMMepHbix Tpyb cneayer npeaycmart-
PUBATH aBTOMATUYECKUE UK PyYHble BO3AYXOOTBOA-
YUKW Ha oTonuTensHbix Npubopax v Ha pacnpene-
NUTENbHBLIX KONNEKTOPAX.
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! — MacTun nona: 2 — cnown Betona; 3 — TpyHa warpesaTeNibHO0 INEeMeHTd, 4 — croba sakopHan, 5 — renno- ¥ rnapon3CcNALIUA, 6 — nnnta
nepexkpbiTkg; 7 — 6okoBas tennou3onauuna

PucyHnokx 3 — Npoknanka TpybonpoBoA0B CUCTEMbBI OTOMACHUA CO BCTPOEHHbLIMN 8 NONb!

HarpesaTe/ibHbIMU 3fieMEeHTaMM

M3 MeTannononaMmepHbix Tpyé
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BCTpOeHHbLIN TepMoperynaTop
I—

T21
T11

- [ToKBAPTUPHbIN
. B e ——r— i, * A
- 1 TENNOBOWU NMVYHKT

PucyHnox 4 — Cuctema OTONNEHUA C rOpU3OHTaNnbHbIMU ABYXTPYOHLIMU BETKAMK AN rPpynnbi NapainenbHo-nocnenosa-
TeNLHO COeAUHEHHbIX OTONUTEeNLHLIX Npubopos

T ———T1 — ==l

- T 121

PucyHnox 5 — Y3nul noacoeavHeHns OTONUTENbHbIX NPUOOPOB K ABYXTPYOHON cucTtemMe OTONNeHus

N v
N

4

—2
] 1

PucyHox 6 — Cucrtema oTonneHnus ¢ ropu3oHTanbHbiMmn OAHOTPYBHLIMU BEeTKaMK ANQ rpynnbl NOCNenoBaTeNibHO coeau-
HEHHbIX OTONUTENLHbLIX NpUbopos
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Perynatop remnepaTtyps!, yCTaHaBNMBAEMbLIA
B 06CcnyxmnsaemMom noMelleHmmn PerynupyowMn KnanaH

Ha noaawweM Tpybonposone

PacnpepgenuvtenbHbie

KONNEeKTopbL!
i |

.
ABTOMATUYECKUHN ﬁ l——l—) K TennocyeTyuky

BO3AYXOOTBOAHUK

\/ \/
A

|
o

’ \1 3anopHaa apMartypa

gp—

Pucyrnox 7 — PacnpepenuresibHbid KONNEeKTop CUCTEMbl OTONNEHUR

Ckonb3asiuas onopa ’ 4

HenoasunxHasn
onopa

T1
T2

C109KH OTONNEHNA M3

il
— il —

NNACTMaCcCOBbLIX TPY

YpOBEHb YNCTOIO NoNa araxa

.y’

min 370

j
min|150
e S i

PacnpeanenutenoHbie

KONNEKTOPL

Pucynokx 8 — BapwaHT nogcoeavHenus pacnpenennienbibliXx KONNEeKTOPOB K CTOSAKaM U3 MeTannononnMmepHbix Tpyb
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Pucynox 9 — MogcoeanHeHre oTonUTeNbHbIX Npubo-
POB K CTOSIKAM U3 CTaNbHbIX TPYH

TMAPABJIMMECKHME XAPAKTEPUCTUKMW
METAJUIONOJIMMEPHDbIX TPYbB

3.18 Mpu ruapaBnaviyecKoM pacuyerte nagexHue
nasnenns AP B cuctemMe OTOMNeHusd cknagbiBaeTco
M3 NOTEePbL AaBNEHUA Ha TpeHue no anumHe Tpybon-
poBoda / u NnOoTepb AaBneHus Ha npeoaoneHne Mec-
THbiX CONPOTUBNEHUIA

AP=RI+ Z (1)

roe R — yaenbHas nMHenHas noteps aasneHuns Ha
1 m anuHbl, a/m;
Z — noTeps AasNeHns Ha MecTHoe CONPOTUB-
nenwue, lNa/m.

3.19 [npgpasnu4eckmne xapakTepmucTukm MeTanno-
NONUMEPHbLIX TPYD pasnuyHbiX dupm npu t = 80 °C
npencrasnexdbl B NpunoXxeHun b. lotepn aasneHun
no anuHe, fla/m, MOXHO onpeaennTb No Gopmyne

V2
R = 10° (2)
2d,,
roe A — kKo3adpPuuMeHT COonpoTuBNeHun No An-
He;
V' — CKOpOCTb TeyeHusi BoAbt, M/C;
d. — pacyeTHbin gnameTp Tpyobl, M.

P

KoadPpunuueHT conpoTuBnEeHUs No afinHe A cne-
ayer onpepenatb No dopmyne

13122 - b)1g3.7d., / K., |
0,5 b + T g_" ) g i P { i ]
‘/—)t _ 2 lg Rﬁd)*- | ]
374, SN
K.
rne b — 4ucno nopobua pexmMoOB TEHEHUA BOOb!;
K, — x09pPUUMEHT 3KBUBANEHTHOW LWEPOXO-
BATOCTU, M;

Rccb — yncno PenHonbaca ¢dpakrnyeckoe.

[lpmBeAeHHbIN (BHYTPEHHWI) AnaMeTp dp cne-
ayet onpenensite No popmyne

d, = 0,5 (2d, +Ad, — 4S — 2AS), (4)

roe d,. — HapyXHbi auaMeTp Tpybbl, M;
Ad, — [ONYCK Ha HapyXHbin AuameTp TpyOdsbl, M,
S — TOoNWwMHA CTEeHKN TPpybbl, M;
AS — J[OMNYCK Ha TONWMHY CTEHKN TPYDbi, M.
PakTmnyeckoe 4mucno PenHonbAca Rey, onpeae-
naerca no popmyne

R d,V
c -~ b
> = (5)
roe v, — KO3(pPUUMEHT KMHEMaTUHECKOW BA3KOCTH

BOABI, M2/C, onpenensieMbiit No Tabnuue 1.

Tabnumua 1

] KoadpPpMumeHT KuHemartTu-
Temnepatypa soap!, °C | yeckon BA3KOCTH BOAD! v,
M2/C

35 0,73 - 10°°
40 0,66 - 10-°
45 0,6 -10°
50 0,55 - 10
55 0,51 - 10°
60 0,47 - 10°°
65 0,43 - 10°
70 0,41 - 106
80 0,36 - 10°°
90 0,32 - 106

“Yucno PenHonbaca Re, , cooTBETCTBYIOWLEE Ha-
Yany keaapartuviHowu obnactu rngpasamnyeckmux Co-
NPOTUBNEHNN NPU TYpPBYyNeHTHOM ABWXEHUU BOAYI,
onpepenaerca no dopmyne

~500d,

Re,, = .
cI(B KH (6)

Yucno nonobuma pexmMmos tTedyeHna soas! b on-
pegenaeTca no Gopmyne

Ig Reg,

b=1+ (7)

Koaddunumenst 3kBMBaANEHTHON (PaBHOMEPHO-
3€pPHUCTON} WepoxoBaTtocTu K,, M, NpuUHUMaeTCcs
paBHbiM 1,0-10°° m.

g Re,,, *



3.20 lNpun cpepHen Temnepatype TennhoHocure-
ns, otnnyHou o1 80 °C, cnegyeT y4ecTb cornacHo 1ab-
nuue 2 nonpasoYHbIN KOIDPDPUUNEHT a K 3HAYeHUAM
R, npuBepneHHbiM B ripunoxexdunn b (npun ¢ = 80 °C)

R =R a, (8)

roe R, — yaAensHuiv nepenaj aasneHuns npu cpea-
HEey pacuyeTHON TemMneparype TennoHOo-
cutena u pacxoae G, lMNa/m;
R — 3Ha4yeHue yaennpHOro nepenana nasne-
HUa (npunoxenne b) npu ¢ = 80 °C n npwn
TOM Xe 3HaveHun G, Ia/m.

Tabnunua 2

CpepHasa remM-

nepatypaTen- | gg | 80 | 70 | 60 | 50 | 40
NOHOCUTENH B8

Tpybax, °C

Koadbdbuument 2| 0,98| 1,0 1,02 11,05 (1,08 | 1,11

Tabnwuya 3
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3.21 lNMapeHue aasnedHns Npu NpeononeHun
MECTHbIX conpoTmusneHun Z, [1a, moxeT ObiTb onpe-
neneHo n3 3aBUCUMOCTWA

2

VA Eé—fo, (9)
roe 28 — cymMma k03dPUUMEeHTOB MECTHbBIX COMPO-
TUBNEHNN HA PACCUYNTLIBAEMOM y4acCTKe

TpydonpoBoAaa;
V' — CKOpOCTbL TennoHocutTens B TpybonpoBo-

ne, M/c;

D — MSIOTHOCTbL XUOKOCTU NpuY TeMneparype

TENNOHOCUTENS, KI/MS.

OpueHTUPOBOYHbIE 3HAYEHUA KO3IDPUULMEHTOB
MECTHbIX CONPOTUBNEHNN COEANHUTENDBHLIX AeTaen
31EMEHTOB CUCTEMb! OTONJIEHUA NpUBEAEHB! B TAb-
nvue 3.

[ napasnnyeckue xapakTeprucTnku OTonnTebHbIX
nPMOOPOB. BEHTUNEN, KtanaHOB, BKNKOYAA TEPMO-
cTaruvyeckue, npeacrtaBpneHnl B CNPABOYHBIX U30a-
HUAX GUPM-NITOTOBUTENEN U PA3PaABOTUNKOB HOP-
MaTUBHON AOKYMEHTaUNN,

N 3HaveHue
y detann CxemaTtuyeckoe naobpaxeHve getanen KO3PPHLn-
.M. eHTa
1 |OTBOA C pannycoMm 3akpyrie-
HUSA ?_gfc))od: 0,3—0,5
I 45°
2 TponHuk: 0.5
Ha NPOXoA
3 Ha OTBEeTB/IeHUE ' {5
! 900 !
| l '
' |
4 Ha CnuaHne —_— 15
90¢ I + '
| 5 Ha pasgenexne notoka ':*'_l 4 3.0
| ' |
6 KpecToBUHA: f -
Ha NPOXOA, A |
| )
7 Ha oTBeTBNEeHMnE h}___"'“ 3,0
{
8 OTcTyn __/— 0.5
i
9 Obxon (O \ 10
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[MponosmxeHne rabauiibl 3

| Ne 3Ha4eHue
n.n. Hetanu CxemaTuyeckoe usobpaxenue fetanei Koa b GuLM-
eHTa
‘ — R
10 |BHe3anHoe 10
I CYyXeHune
]
11 | CoennHeHne ¢ 0BXMMHOU rankow Cm. npunoxerue I 15

KOMMNEHCAUMA TEMNEPATYPHbIX YAUTUHEHWUWA

3.22 KoMneHcauusa TeMnepatypHbiX yaJiInHeHn
MoXeT OblTb ocyulecTB/ieHa 3a cyeT CaMOKOMMeH-
cauum y4yacTtkoB TpybonpoBoga, YCTAHOBKOW KOM-
NeHcaTopoB N NPaBUNIbHOW PAcCTAaHOBKOU HeENoA-
BMXKHbIX XU CKONb3ALLMX ONOP.

B kadectBe KOMMeHcatopos npeanodvTUtTenbHo
McnNonNb3oBsaThb yribl NOBOpPoTOB Tpybonposoaos. Ha
NnPsiMbIX y4acTkax TpybonpoBona Heobxoaumo
npegycMaTprueath M-obpasdble, [-0bpasHble, netne-
Bble U ApyrMe KOMMAEHCaTopbl, paccToAHust Mexay
KOTOPbLIMKU onpenensioTca pac4eToMm.

B kayecTBe HenogBnXHbIX onop MoryT bbiTb UC-
fosib30BaHbl pAepXxarenu ans Tpyd, 3akpeneHHble
Ha CTPOUTENbHbIX KOHCTPYKUMAX, UNU YKperJieHHble
B HUX KPOHLLUTEUHbI.

3.23 YnnuHeHve otpeska TpybonpoBoaa Npu m3-
MEHEeHUU TemMnepaTypbl TeNAoHOCUTENIN U OKPYXald-
uieit cpenbi (pucyHok 10) onpepenserca no popmyne

Al = 0,025 L A, (10)
rne Al — mnaMeHeHue ONnHbI TPyDbl, MM;

L — pnuHa ydactka TpybonpoBoaa npu TeM-
nepaTtype MOHTaxa, M;

Al — nepenag rteMnepartyp Mexay remnepa-
TYPOU BO3jyXa B nomMeuleHUnn npu MoH-
Taxe N akKkcnnyartauumum, °C;

0,025 — kKospPpuumeHT NUHEUHOIo pacLUUpeHus
TPYObLI, MM/M.

3.24 Pacuet KkoMneHcupyouein cnocobHoctu -
0bpas3HbIX KOMMNeHcaTopoB U [ -00pPa3HbIX 3N1eMeH-
TOB TPybonpoBoaa npoundBognutcs Nno popmyne (pu-
CyHOK 11)

L, =30Jd, - Al (11)
roe L, — BblneT KoMneHcartopa;
d, — HapyxXHbli aguamerp TPybObl, MM;
Al — WU3MeHeHune JnHL!I ydacTka TpyBonposoe-
A3 NPy U3AMEeHeHun TemMnepaTypsl BO3y-
Xa Npn MOHTaxXe u akcnayaraunu;
30 — kKoadpPpUuMeHT anacTU4HoOCTU AN NONU-

MepPHbLIX TPYO.

Ha pucydke 12 nokasadH npumep TpaguLUuoH-
HOrO pPeleHnss KkoMneHcauuv yaimHeHUU CTOAKOB
ONng cucrteM ortonfieHnst ¢ NpUMeHeHUueM MeTanno-
NOAUMEPHbLIX TPYO.

Al
16 L { ]
14 |__ | | ,
T
= 12 { |
e R
'é 10 ] 1 )
g
ST N .
2 o /
- R — A
|

10 20 30

40

20 60

[lepenan temneparyp, °C
Pucyxok 10 — [unarpamma gns onpefeneHus yonuHeHns 1pyo



1)
L He menee 10r
* - _——
..qu:
2,5r
e B a—
2 |
Al Al
qu
B / \ I d
)/
3)

I — MN-o06pasubin; 2 — -0bpa3Hbii; 3 — neTneobpa3Hbin, a —
nonoxerHne TPpybbl NPpU MaKCUManbLHON TemMmnepaTtype,; B — TO Xe,
Npy MUHUMaNLHOWU, [ — BbLINET KOMNEeHcaTopa,; X — HenoaABmnX-
Haa onopa, = CKONb3fAWwaa onopa

Pucynox 11 — YCTPOUCTBO KOMNEHCATOopOoa
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—
[

rF1!
r2f

—

|
;L
[ s

|
l

Henonswx-
Has onopa

Ckonb3saulas onopa /l l

4..(

Pucyrnok 12 — llogcoennHenmne oTonurenbHbix npmbo-
PO8 K CTORKAM OTOMNEHUS U3 MeTaANNONOAUMEPHLIX TPYD

TENMJIOBbLIE XAPAKTEPUCTUKMU
METANNONOJIUMEPHDBIX TPYB

3.25 1o paHHbIM pexoMeHaauuint MHCTUTYTA
HUWNcaHTexHukmn, TennoBON NOTOK MeTannononm-
MEPHbIX TPYD anuHOn [, M, MOXHO onpegenaTs NO
cnepyiloulen 3aBUCUMOCTU (PUCYHOK 13)

2mMl(r® - 1)

¢ 231g(d,, / dy)
ml(f - t,,) (12)
(1 [fa,dy) + (LIS/X) lgldy, /dg)+ (1 /ay, d ) ’
rae 1P — Temneparypa Ha BHyTPEHHEW NOBEPXHOC-
™ TpybBonpoeoaa, °C;
. — Temneparypa Ha Hapy>XHOW NnoBEepXHOC-
™ Tpybonposoaa, °C;
() — Tennosou NOTOK, BT,
[ — pnuHa Tpybb!, M;
t — TemnepaTtypa tennoHocurens, °C;
t,, — Temneparypa Bo3aywHon cpegbl, °C;
®,, — KOIPPUUNEHT HAPYXHOU TENNOOTAAYM,
Bt/m° K,
d, — HapyXHbl AnamMeTp Tpyobl, MMm;
A — KO3pPVUMEHT TennonpoBoaHOCTW, BT/m K;
d, — BHYTPEHHUA anameTp Tpybbl, MMm;
A o, — KOIPPUUNEHT BHYTPEHHEN TENNOOTAAYN,
Bt/mM2 K
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0)

a — 6ea rennousonaunn; 6 — ¢ naonauuen; 1, 2 — NOANITUNREHD-
gas 06onoyka; 3 — anmnoMuHuesast Tpyba,; 4 — rennon3onauyus

Pucynox 13 — Cxema metannononmmepHou tpybbl ans
pacyera Tensonepenaydv yepes UNNInHAPHUYEeCKYyIo CTEHKY

Mpy oueHke BO3MOXHOCTU BbiNaA€HNA KOHOEH-
cara Ha nNoBepxHOCTU Tpybbl HEOBXOANMO onpene-
NUTL TeMnNepaTypy HaApPYyXHOW CTEeHku TPpybbl U CO-
NOCTaBUTbL €€ C TeMNepaTypou TOYKV POCHI L

lo. =1+ nd({sz ; (13)
rpe t,, — Temnepartypa BO3ayLHon cpeasbt, °C;
a, — KOIDPUUMEHT HAPYXHOWU TErnnooTaauu,
Bt/m2: K.
BoinageHus koHgeHcara He dyaet npu ycnoBun
t. >t

3.26 [1pn ncnonb3oBaHUU TENNOU3ONAUNN Terl-
NIOBOM MOTOK TErI0N30NNPOBAHHON TPYBLI Npnbnn-
XEHHO MOXeET ObITb onpeaeneH no cneayiuien 3a-
BUCUMOCTW

RU(t — 1)

C="y 1 1i5, 4 _1i5, d, (1%

+ -+ g+ g -~

adyy Ay, A dg Ay d

rae d, . — HapyXHbli gnameTp naonauun, m,
A,, — KOIDDUUMEHT TENNONPOBOAHOCTU U30-

naunm, Br/m- K.

10

IJTO COOTHOLEHUE CnpasensBO NpPU yCcoBuy
MAEANLHOTO KOHTAKTA HAPYXHOWU NOBEPXHOCTU TPY-
6bl ¢ uzonaumein. MNMpu HaknagHon n3onauumn obbIY-
HO ycnosue He cobniogaercs n BO3AyLLHAA NpoOCnon-
Ka urpaet posib A0NONAHUTENbHROro CNos.

3.27 o panvbim HUWcauTexHmnku B Tabnuuax
4 n 5 npeacTaBneHbl pe3ynbTaTbl TeN0BbIX UCNbI-
TaHUK MEeTaNNONOSIMMEPHLIX TPYD B BUAOE 3aBUCK-
MOCTWU NTMHEUHOU NNOTHOCTU TENNOBOrO MOTOKA ¢,
B1/Mm, 0T TemnepaTtypHoro Hanopa @, °C, npu ropu-
30HTANTBHOM PACNONOXEHNN OTKPLITO NPONOXEHHbIX
TPYyb Ha BbicOTe 100 MM OT nona v BEpPTUKANbHOM
pacnonoxeHnn tpyb. B cpeagHem TennosBoMn noTok
q, BT/M, 3aBUCUT OT HaKTUHECKOro TeMneparTypHo-
ro Hanopa @, °C, B ctenenn 1,2, 1.€.

1,2
o\"
q :C(?ﬁ] , (15}

roe C — xosdduymeHT, NnpuHUMaeMblili ana pas-

NNYHLIX aMamMeTpoB Tpydb no ctonduy «O»
B Tabnuuax 4 un 5 npu ® = 70 °C, B1/m;

70 — HOpMATMBHAaa Pa3HOCTL Temnepartyp
(TemnepaTypHbin Hanop), °C;

® — d¢akTn4eckas pa3HoOCTb cpenHeapudpme-
TUYECKON TemMnepaTypbl TENANOHOCUTENS
B Tpybe n pacyeTHOW TemMmnepartyps BO3-
ayxa s nomeweHnn, °C, paccumnrtsiBaeman
no popmyne

I, + 1
e
roet, ut, — COOTBETCTBEHHO HauasibHas 1 KOHeY-
Has TemMneparypa TennoHOCUuTens;

[, — TeMneparypa Bo34yxa B nomMelleHuu.

&) =

(16)

3.28 [Tone3Hbit TEeNNOBON NOTOK OTKPBLITO NPO-
NOXEHHbIX METANNONONNMEPHBLIX TPYD Y4UTLIBAETCH
B npepenax 90 — 100 % npuBeaeHHOro 8 Tabnnuax
4 n 5 (B 3aBUCUMOCTHK OT cnocoba npoknagku).

3.29 [lpy npoknagke ropu3oHTanbHbIX TPyO noa
NOTONKOM pekoMeHayercs yuntsoiars /0 — 80 % ux
pacyeTHOro TennoBOro nNOTOKa.

3.30 TennoBown NOTOK BEPTUKANbHLIX TPYO CHU-
XaeTca B cpeaHeMm:

- NPU 3KPAHUPOBAHUU OTKPLITONO CTOAKA U3
NONUMEPHLIX TPpYD MeTannnyeckmm 3KpaHOM Ha
25 %;

- Np¥ CKPLITOX Npokiagke 8 rnyxou 6oposae Ha
50 %;

- NPV CKPLITON NpPoKNagke B BEHTUNUPYEMOW
boposne Ha 10 %.

3.31 Obunin Tennosom NOTOK OT OAMHOYHbBIX TPYD,
3aMOHOMMUYEHHBIX B MEXAY3TAXHbIX NepekpbiTUaX
OTanNMBaEMbIX NOMEUWEHNUA U BO BHYTPEHHNX NEepe-
ropoakax u3 Taxenoro betoxHa (A, > 1,8 Br/m - K,
P 6er > 2000 kr/Mm3), yBenuuusaeTcsa 8 cpeaHem B 2,0
pa3a (npn oknenke cted oboamm — B 1,8 pasa).

3.32 O0wmn TennoBoM NOTOK OT OAMNHOUYHDLIX
TPpYD B HAPYXHbIX OrpaXaAeHusix N3 TaXenoro 6eTo-
Ha(Ag.. = 1,8 B/M - K, p . > 2000 kr/m?) yBennuu-
BaeTcsa B cpeaHem B 1,6 pasa (Npu OKnenke crex
obosimu — B 1,4 pasa), npn4emM none3HbINn Tenno-
BOW MOTOK Npu Hanndmmn 3¢PekKTnBHOU Te€nnom3o-
nauun Mexay Tpyoou n HapyXHOU MNOBEepPXHOCTHLIO
cTeHbl cocTaBnseT B cpegHem 90 % obuwiero.
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Tadbnwnuya 4—TennoBon NOTOK 1 M OTKPBLITO NPONOXEHHBLIX TOPU3OHTaANbHLIX META/IONONMMEPHDLIX TPYD

Tennoson notok 1 m Tpybel, BT/M, 4yepes 1 °C

d, MM O, oC [ _
0 1 y. 3 4 5 6 7 1 8 9

L - I -
16 20.5 214 | 22,2 23.0 23 9 247 25 6 264 | 27.3 28 2
20 30 24.8 258 | 26,8 278 | 28,8 | 29,9 30,9 31,9 | 33.0 34,0
| 25 20 .4 306 | 31,8 33.0 | 34 2 35,4 36.6 37.8 | 39,1 40 3
16 29.0 299 | 30,8 r 31.6 32.5 33,4 34,3 35,2 | 36,1 37.0
20 40 35,0 36, 1 372 38,2 393 | 404 41.4 425 | 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 | 453 46,3
20 50 45,8 46,9 | 48,0 49, 1 50,2 51,4 525 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 | 472 | 482 | 491 | 500 | 510 | 520 | 529 | 539 | 549 | 55.8
20 60 57.0 58,2 | 59,3 60,4 61,6 62,8 63,9 65,1 | 66,2 67.4
05 67.6 68,9 | 70,3 71,6 | 730 | 744 75.8 77.1 | 785 799
1 16 56,8 578 | 58,8 | 59 7 60,7 61,7 62,7 63.7 | 64,7 65,7
20 70 68.6 698 | 71,0 72 1 73,3 | 745 | 75,7 76,9 | 78.1 79.3
25 | 81,3 82,7 | 84,1 | 855 | 86,9 | 88,3 | 897 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 80.5 817 | 82,9 84,2 85 4 86,6 87,8 8900 | 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

1 ] 1

16 76,8 77.8 | 78,8 79,9 80,9 81,9 83,0 840 | 85,1 | 86,1
20 90 92.7 94,0 | 95,2 96,5 Q7.7 99.0 | 100,2 | 101,5 | 102,7 | 104,0
25 109.9 | 111.4 '112,8 114,3 | 115,8 | 117,3 1 118,8 | 120,2 1121,7 123,2

Tabnnua 5— Tennosoi NOTOK 1 M OTKPLITO NPONOXEHHDIX BEPTUKANbHLIX METANNONONMMEPHDbIX TPYOD

|

Tennosow NOoToK 1 M TPyOLI, BT/M, yepes 1 °C

d, MM e, °C 7
0 1 2 3 4 5 6 7 8 O
| L |
16 185 | 192 | 200 | 207 | 215 I 22 | 230 | 238 | 246 | 253
20 30 218 | 227 | 236 | 245 | 254 | 263 | 272 | 28.1 | 290 | 29.9
o5 253 | 263 | 27,3 | 284 | 294 | 30,4 J 315 | 325 | 336 | 34.6
16 26,1 | 269 | 27,7 1 28,5 | 29,3 | 30,1 309 | 31,7 | 325 | 33,3
20 40 308 | 318 | 327 | 336 | 346 | 355 | 365 | 374 | 384 | 393
o5 357 | 36.8 I 379 | 390 | 400 [ 411 | 422 | 433 | 444 | 456
16 341 | 350 | 358 | 366 | 374 | 383 | 391 | 400 | 408 | 416
20 50 40,3 | 41,3 | 422 | 432 | 442 | 452 | 46,2 | 47,2 | 482 | 49,2
25 46,7 | 478 | 489 | 501 | 51,2 | 523 | 535 | 546 | 558 | 569
hs * 425 | 433 | 442 | 450 | 459 | 468 | 476 | 485 | 494 | 5072
20 60 502 | 512 | 522 | 532 | 542 | 552 | 562 |57.3 | 583 | 593
o5 581 | 593 | 604 | 616 | 628 | 640 | 652 | 663 | 675 | 687
16 511 | 520 | 529 | 538 | 546 | 555 | 564 | 573 | 58,2 | 59,1
20 70 604 | 614 | 624 | 635 | 645 | 656 | 666 | 67.7 | 687 | 69.8
| 25 609 | 711 | 723 | 735 | 747 | 760 | 772 | 784 | 796 | 80.8
16 600 | 609 | 618 | 627 | 636 | 645 654 | 664 | 673 | 682
20 80 708 | 719 | 730 | 741 | 751 | 762 | 773 | 784 | 794 | 805
o5 82,1 | 833 | 84,5 | 858 | 870 | 883 | 895 | 90,8 | 920 | 933
16 691 | 700 | 710 | 719 | 728 | 737 | 747 | 756 | 766 | 77,5
20 90 816 | 827 | 838 | 849 | 860 | 87 1 882 | 893 | 904 | 915
o5 945 | 958 | 970 | 983 | 996 |1009 | 102.1 |1034 |104.7 {1060

11
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3.33 MNpun CKpbITOX NPOKNAAKE OAVNHOYHLIX TPYO,
3aMOHONMYEHHLIX B nerkoM betoHe ¢ nnactudpuka-
TOPOM, PACYETHLIN TENNIOBOU NOTOK YBENUYUNBACTCS
B 1,1— 1,15 paa3a.

3.34 [1pn npoknagke Tpyd B CTAHAAPTHBLIX LLTPO-
Dax, NONHOCTLIO 3aNOSIHEHHbLIX caMoTBepaeLe
NEeHUCTON n3onsuuen, TennoBou NOTOK TPy CHK-
X3EeTCH 8 Cnyyae pasMeLlLeHUa B HAPYXHbIX CTeHax
Ha 15 — 20 %, BO BHYTPEHHUX neperopoakax — Ha
5—10 %.

4 TPAHCNOPTUPOBAHUE U XPAHEHME
METAJINTONOJIMMEPHDBIX TPYB

4.1 llepeBo3ka, NOrpy3ka v pasrpyska mertal-
AONONNMEPHbLIX TPYD AONXHLI OCYLLECTBNATLCH NMPU
TEMNEPAType HAPYXXHOIro BO3Ayxa HE HUXE MUHYC
20 °C.

4.2 llepeBo3ka MeTannonomMMepHbix Tpyd MO-
XeT BbiTh ocyuiecTasneHa mobbiM BMOOM TpaHCNoOpTa
(xenarenbHO B KPbLITbIX aBTOMaLWIUHAX M BaroHax) B
oTpe3kax nnn byxrax, 8 ropu3oHTaNIbHOM NONMOXEHUMN,

4.3 [lpy NOrpy3odHO-pa3rpy3o4Hbix pabdboTtax,
TPAHCNOPTUPOBAHMA U XPAHEHNK METANNONONUMED-
Hble TPpybbl HeobxoamMo obeperartts OT MEeXxaHWU-
HEeCKUX NOBPEXOEHUN.

3anpeutaercsa cHpacbiBaTth TPYyObLI C TPAHCNOPT-
HbIX CPeOCcTB Uin BONTOYUTDL NO OHBON NOBEPXHOCTW.

BO BpemMsa norpysku cnenyet NpUMeHsiTb CTPO-
Nbl U3 MATKOIroc mMarepuana.

4.4 Xpanuto mMetaniononmMmepHbie Tpybbl He-
06X0AUMO B 3aKPbLITOM NOMELLEHUN UNK Noa, Hase-
COM B FOpU3OHTANbHOM NMOROXEHUH, HA POBHOM
nony, Hactune, wurax, obeperas or NPAMbIX CONHEY-
HbiX Ny4eir. BoicoTa wrtabens He gonXHa NnpeBbLItlaThL
2,0 M. MNpu xpaHerun Tpyd B CKNAACKNX NOMELLLEHW-
AX TeMneparypa oKpyXxatluero Bo3ayxa He A0MKHa
npesblwath 50 °C, a paccTosHue 0T HarpesaTeNbHbIX
Npubopos AOMKHO ObiTb He meHee 1,0 m.

5 MOHTAX CUCTEM OTOIJIEHUSA
N3 METAJINTONOJIMMEPHDBIX TPYbH

OBLIMNE YKA3AHUA

5.1 MoHTaX MeTanniononuMepHbIX Tpyd aonxex
OCYWECTBNATLCA N0 MOHTAKHOMY NPOEKTY Nput TEM-
neparype okpyxawuwen cpenbl He Huxe 10 °C.

9.2 MNepepn npoknagkon MeTannonoanMepHbIX
TPpYy® B nomMeweHunn HeobxognMo 3aKOHYUTL BCE
aNeKTpora3zocsapoyHbie paboTbl, YCTAHOBUTL 3ne-
MEHTbLI KPennexrus, a Npuv OTKPLITOU NPOKNAAKe —
3aKOHYMUTL OTAeNno4YHbie PaboThl.

[Mpun ckpLITOW Npoknagke Tpydbonposoa0B B MEC-
Tax pacnonoxeHmna pasbopHbix COeAUHEHUU U ap-
MaTypbl cnepyet NpeaycMarpmuBartb IH0KU Ny CbeM-
Hbl€ WWNTbI, HE UMEeUINE OCTPbLIX BLICTYNOB.

C1oaku uenecoobpas3Ho pasmMewlath B KaHasax,
HUuuiax, 6opo3nax, 3a NeKOPaATUBHLIMN NAHENAIMU
UM, Kak UCKNIYEeHMe, 3aMOHONInYMBaTh MX B CTe-
H3aX ” neperopoaxKax.

Opn30oHTanbHbIe TPYHONPOBOALI M NOABOOKU K
OTONUTENLHLIM NPUbOopaM AONyCcKaeTCs pa3Meliath
NO NepexkpbITUAM 1 3a NAUHTYcaMu (pucyHok 14).
OTKPbLITHIE Y4AaCTKU MOXHO 3aKpbiBaTb OEKOPATUB-
HbiMW 3NEeMEeHTaMMW,
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a8 — B OTaryinBaeMbixX NOMeUeHUAX Ha MEeXAYITAXKHbIX NePEeKPbITURX
MeXay KBaprtvipaMu; 6 — B OTannuBaembiXx NOMeLLleHUaxX Ha nepe-
KPLITUAX Hal HEOTanNMBaeMbiMWU NOMEWEHUAMIKY N B Noasane; 1—
NoKpbITHUe NoNa, 2 — cnown beToHa; 3 — cnon rMapon3onauun,; 4 —
Cnov 3ByKON30nsLmn,; 5 — cnor Tennomnsonaumu; 6 — Tpydbonposoa,;
/ — 3acbinka; 8 — nepekpbitne;, 9 — tTenhonsonsauna Tpybu

Pucyrnox 14 — CxpbiTaa npoknagka passoasuwmx Tpybo-
NPOBOAOE U3 METANNONOMUMEPHLIX TPYD B Nony

OTKpbITan NPOKNAAKA MEeTANNONONUMEPHbLIX TPpYD
NONYCKAETCA B MECTAax, UCKNKYALWMNX X MEXAHU-
Yyeckoe N TepMn4yeckKoe nospexaeHune n nNpamoe
BO3gencieve ynLTpapuronetToBoro nanyveHus.

9.3 He gonyckarTCa CryiiouwmBaHng v nepeno-
Mbl TPYO6ONPOBOAa BO BPEMA MOHTaxaA.

[pn uanome Tpydy cnenyeT BoiNPAMUTL U NPUAATH
en ymnuHapudeckyto GopmMy aepessiHHbIM MAn pesn-
HOBbIM MONIOTKOM. Takylo onepaumio 0NyCcKaeTCa Ocy-
WECTBNRATL TONbKO OAMH Pa3 Ha J3HHOM y4acTKe.
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Pucyrox 15 — YcraHoBka rvns3bl 408 npokiagkv Tpyb 8 creHax v nepekpbiTuax

5.4 ByxTbl METANONOAMMEPHLIX TPYD, XpaHus-
LInecs Unn TPpaHCNOPTUPOBaBWIMECH HA MOHTaX (3a-
OTOBUTE IbHLIN Yy4aCTOK) Npu TemMnepartype Huxe
0 °C, pomxHbl BbiThb NEepe PackaTkon BblAEPXaHb! B
TeyeHue 24 4y npu Temneparype He Huxe 10 °C.

B npouecce pa3MoTky byxTbl U MOHTaxXa TpY-
bonpoBoaa HeOHBXOAUMO cneguTb, 4Tobbl Tpyba He
nepexkpy4YmBanacs.

Mpoknaaky Tpybbl cnegyert BeCctun, He AonycKas
PaAcTArnBaIoLLUxX HanpsXeHun, ceBoboaHblIe KOHUbI
3aKpbiBaTh 3arnyuwkamMmy Bo nsdbexanHue nonanaHns
rpasn 1 mycopa B Tpybdy.

5.5 Papnyc narmba pomxkeH bbiTb HE MeHee NATK
HapPYXHbIX guamMeTpos Tpyoul. MNpyn narnbe mewee Sd,
cneayeT nonb30BaThLCHA CNMPASIbLHOW NPYXUHON, TPyDbt
rHYT NAasHO 6e3 HarpeBa, B XONOAHOM COCTORHNA.

5.6 lNpun MOHTAXe cucTem HaNONLHOIro oTonne-
HUA OONIXKHB! BLINOMHATLCA cheayiouiue yCnoBma:

- OTONUTENbHbIE TPYObLI ANA OAHOT0 NOMELLLEHNS
cnefyer U3rotaBnuBartb 13 LEenoro Kycka Tpyooi;

- NOKPOBHLIN CNOU TEMNNOBOU U30NAUNK U TUL -
POU30NALUSR HE A0NKEH MMETL LWenew;

- TPYObI HE AOMKHB! NPOXoAnTs nNog aedopma-
LIMOHHLIMW WBaMK BDETOHHOM 3aNUBKU, B NPOTUBHOM
cny4ae OHU OO0MKHbI UMeTb 3alUTHYIO 060N0YKY
ONVNHOUN He MeHee 1 M;

- TPYBbI K TENNOU3oNauun cneayer Kpenutb C
NOMOULLID cneunanbHbiXx V-06pasHbiX «AKOPHbIX»
ck0b6. [lonyckaerca npukpennath Tpyby K MeTannm-
YeCKOW CeTKe NpoBONOKOM C MANKOM NPOKNAAKOoW,

- TPYOONPOBOA HAMONILHOIO OTOMNNEHUR JONXKEH
3aIMBaTLCA BETOHHbLIM PACTBOPOM UMK 3aKPbLIBATLCS
NOKPLITUEM TOMLKO NOCNEe NpoBeaeHus rmapasim-
YECKUX UCMbITAaHUX HA FepMeTU4HOCTL. Tpyba npw
3annBKe AO0KHa HaxoaouMTbCHa RO AaBneHuem
0,3 MMMa;

- Harpesaemas Nnouwaab OAHOrO 3MEeBUKa He
0ONXHA npesblwath 30 M2 ¢ MakcumanbHon anum-
HOW OAQHOW N3 CTOpOoH 8 M. Mexay OAHOPOAHBLIMIA
naowansMmm BEeToHHOro NOKPLITUA cneayer aenathb
nedopmMattMoHHLe tBLE tnprHon 0.5 oM, KOTOopLIe
cneayert 3anONHAThL 3NacTUHYHbIM Martepnanom. Chow
pPacTBOPpa N0NXeH ObITb TWAaTeNbHO BbLIPOBHEHN:

- Npun 6eToHnpoBaHn HeobxoanmMmo mnaberaTs
CMeLlLeHna, BepTukanbHOro unarnba, cpasnmBaHus
NN NOBpexneHna Tpyo;

- MUHUMaNbHaA BbLICOTA 3a/IMBKM HAa NOBEDX-
HOCTBLIO TPYDbL! AosikHa ObiTb HEe meHee 3 cM. Lle-
MENHTHO-NecyaHas CMecCb A0NXHA ObiThb HEe Huxe
mapku 400 ¢ nnactudukatTtopom.

5.7 [ina npoxona Tpyb yepesa crpoutTenbHblie
KOHCTPYKUMU HEODX0AMMO npeaycMaTpuBaTth Mib-
3bl. BRHYyTPEHHUM anameTp runb3bt JONXeH bbiTh Ha
5 — 10 mm Donblwie HapyXHOro guamMeTpa npokna-
AbiBaemMon Tpybbl (pucyHok 15). 3a3op Mexay Tpy-
O0M U rMMNL30N HeObBXoAMMO 3aaenaTb MArkuM He-
CropaemMbiM MaTepranom, AoNycKallmm nepeme-
teHue Tpybul BAONbL MPOAONbHOM OCH.

5.8 PaccrtosaHue 8 cBeTy mexay CTPpOUTESIbHOW
KOHCTPYKUUEN U MEeTannonofnmMmepHoiM Tpybonpo-
BOAOM, NMPOXoasiumM BAONb Hee, A0NXHO ObiTh He
MeHee 20 MMm.

5.9 MeTtannononumMmepHble Tpydbl ana Tpyo6o-
NPOBOAOB OTONNEHUS U ropayvero BoaocHabxeHus
cnefyer NpoknaabiBartb Ha PacCTORHWKM HE MEeHee
50 MM BbiItLe apyrux Tpybonposoaos.

5.10 CoepuHeHne metTannononnMepHsix Tpyd Co
CTanbHbIMKN TPYBONpPOBOAAMU, 3aNOPHO-pPerynmpy-
owein apMarypon 1 oronutenbHuiMu rnpubopamu
BbINONHAETCH Ha pe3bbe ¢ NOMOoWLBI0 cheynanbHblX
coegmHuTenbHbIX geranen (npunoxeHue B, ).

BXOAHOWU KOHTPONb TPYE
U KOMMJEKTYIOLWNUX U3SNENUN

5.11 [lo npoBeneHmnsa MOHTaXHbIX PaboT meTtan-
nononuMepHsie Tpyodbi, coeauHuTenbHble AeTanwu,
apMartypa u cpeactBa KpenneHna AO0MKHbI bbiTh
NOABEPIrHYTLI BXOAHOMY KOHTPONIO.

Tpybbl, coegnHUTEnbHbIE aeTanu, a TaKkkKe cpea-
CTRA KPEenneHus NOMKHb! MMEeThL CONPOBOAUTENbHBLIV
AOKYMEHT, NoATBEPX AU COOTBETCTBUE NX HOP-
MATUBHbLIM TpebOoBaAHUAM.

5.12 Tpybbt AONXHBI UMETbL MAPKUPOBKY, YKa-
3bIBAOLLYIO avaMeTp Tpybbl, AONyCTUMYIO TeMnepa-
TYPY U aaBneHne. Ha nosepxHoCTU Tpyb HEe NONXHO
ObiTb MEXaHMYECKNX NOBPEXASHUN U U3NOMOB. Tpy-
Obl HEe AONXKHbL! BbITb CKPYYEHBLI UK CNAKULEHDI.

5.13 Ha wrtyuepax v HakuaHbiX Tamkax coenn-
HUTENbHbLIX peTanen pe3bba AonxHa 6biITL Hape3aHa
B cootBeTcTeumn ¢ TOCT 6357, xnacc npo4yHoCcTn B.
ConpsaraemMnie gerany He NONXHbl UMeTh BbliBOWH,
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3ayceHueB, uapanud. Pe3nHosbie NpoKNaakvu A0JK-
Hb! UMETb MPABUNLHYIO FEOMETPUYECKYIO POopMmy.

5.14 Cpeacrea kpenneHnus mMetTanionoIMMepHbIX
TPYO NO/MKHb! UMETH NOBEPXHOCTbL, MCKIIOHALLYIO BO3-
MOXHOCTb MexaHn4yeckoro nospexneHus Tpyo. Kpen-
NEHUA HEe NOMXKHbI UMETb OCTPbIX KPOMOK U 3ayCEeHUEB.

Pazmepb! XOMyTOB, pUKCATOPOB, CKOO A0NXHbI
CTPOro cCOOTBEeTCTBOBATL AnamMeTpam Tpyb. Mertan-
nunyeckue KpernneHus AO0NIXHL MMeTb MArkue npo-
KNanky v aHTUKOPPO3NOHHLIE NOKPLITUA.

TEXHONOIMM® NOArOTOBMUTEJNIbHLIX PABOT

5.15 [lo Hayana MoOHTaxa TpybonpoBOAOB He-
06X0AMMO BLINONHUTL cneayime NnoaroTOBUTENb-
Hbl€ Onepaunmu:

oTtob6partb TPYyOLl U coeauHUTENbHbLIE AeTanwu,
npoweauwne BXOAHON KOHTPONb,

pa3sMeTnTb Tpyby B COOTBETCTBUM C NPOEKTOM
UNY No MEeCTy C y4eTOM Npunycka Ha nocnenyio-
Ly 06paboTky Npm MakCMMasibHOM UCNONb30Ba-
HuUn marepuana Tpyb6. PaameTtka Tpyb Moxer bbiTh
ocyulecTsneHa CraHaapTHbiM MepuTesibHbIMU UH-
CTPYMEHTAMU: U3MEPUTENbLHOIN NNMHEUKON, cknag-
HbIM MEeTPOM, PYyneTkou, a Takxe cneunansbHo
U3roTOBNEHHbLIM WABNOHOM U Pa3METOHHbIM MPK-
cnocobneHvemMm. Pucku gna orpes3ku Ha Tpybe Ha-
HOCSITCH KapaHgawoM Win MapKepomMm.

HeponyctuMo HaHeceHne uyapanmH nnmv Hagpe-
30B Ha NOBEPXHOCTU TPYOLI.

5.16 Paspesky 1pyb cnengyer npon3BoauTb CO-
rNacHO pa3MeTke HOXHULEaMK, nop, yrnom 90° k ocw
TPpYy6bl, HEe ponyckas cMaTust Tpybbl 1 06pasoBaHus
3ayceHueB. OTKNoOHeHue MNA0CKOCTU pe3a He N0JIXK-
HO NpesbiwaTb 5°.

[ns ycTpaHerus norpewHocTen Topuos Tpyd
HeoHXoAMO OCYUWeCTBNATL KanMbpoBKy KOHLUOB
TPYO ¢ nomowbio pa3ssepTtku. OBanbHOCTb TOPLUOB
TPpYyO pnonxHa bbitk He 6onee 1 %.

COEAUHEHMUE TPYB U NPNCOEAUHEHUE K APMATYPE

5.17 BapuaHT coeauHeHna ¢ 0B6XUMHOU raun-
KOW COCTOUT U3 cneaylumx onepaumn:

- ansa n3rnba Tpybsl € r < 5 4, (HApyXHbIN Ana-
METPp) HeoBXoanMO NPUMEHATL NPYXUHY,

- UCNONB3YA NPYXUHY, BbINPAMUTL NIULLIHUE UC-
kpusnernuns Tpybbl (npubnnantenbHo 150— 160 mm);

- cneumanbHbIMM HOXHULAMKU 0bpe3aTtb TpyOy
noA yrnom 90° k ocu TpybbI;

- 0bpaboTraTtt NOBEPXHOCTL TPYOL! KanmMbpoBaH-
HOW pa3BepTKON (CHawana cTopoHon 1 Ha rnyduHy
PUCKU HA HAPYXHOW MOBEPXHOCTW PA3BEPTKHU, 3a-
TEM CTOPOHON 2 CHATb BHYTPEHHIOK (Packy),

- HapeThb Ha Tpyby NAaTyHHYK 0BXUMHYIO ranky;

- BPY4HYIO 3anpeccoBaTtb COeANHUTENbHbBIN 31e-
MEHT N0 ynopa Ha rnybuny ana Tpy6 HapyXHbiM ava-
meTpom, mm: 16 — 8 mm; 20 — 10 MM, 25 — 12 Mm.

CoenunHenne Tpybbl ¢ pacoHHbiMU AETANAMM,
MMELLMMUN HAPYXHYIO pe3sby, ocyuiecTBaaeTcs No
conparaeMbiM MNOBEPXHOCTAM aetanen Des ynnor-
HEHUR pPe3bLO0OBOIN ranku.

na npucoeauHeHnsa Tpyb kK getanam, MMeruinm
BHYTPEHHION pe3nby, HeobxoanmMo UCnoNb30BaAThb
HUNNEenbL ¢ yNioTHEeHUeM pe3bboBon YacTw.
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5.18 [lnha npucoeamHeHus Kk npmbopam, MMelo-
LM BHYTPEHHION pe3bly, MOXHO NPUMEHATL CO-
eanHeHne ¢ OBXXUMHOW ramkom n OBXUMHbBIM KONb-
LIOM C ynnoTHeHueM pe3bboBoin YyacTn (pucyHok 16).

5.19 YnnoTtHexnne pe3bboBbIX CoeauHerun co
CTaNbHbIMK TPYBONPOBOAAMU U apMATYPOU MOXET
ObITb OCYLECTBNAEHO NbHAHOW Npaabio, neHton QYM
nNn NI6BIM APYrvM YNNOTHUTENbHbIM MAaTEPUANOM.

5.20 YcraHoBka coeauHUuTenbHOM aetanu ¢ 06-
XUMHOW BTYNKOW (NpunoXxeHue ) BbINONHAETCs Che-
aywwmnm obpasom:

- CHATL dacky nog yrnom 45° no BHyTpeHHew
NOBEPXHOCTU TOPLA TPYOLI;

- HANETb HA TPYOY OOXMMHYIO BTYIKY;

- HAZEeTb Ha Wiyuep coeamHnTENbHOU geTanu
HaKNAHYIO FankKy U YNNOTHUTENbHOE KONnbuo;

- YCTAHOBUTL WITYLER B TPYDOY C NOMOULLIO NPU-
cnocobnenus;

- HATAHYTb Ha TPYOYy CO WITyuepoOM BTYNKY,

- BbiHYTb TPYybBy 13 npucnocobnenus;

- 06XaTb BTYNKy Ha Tpybe ¢ NnOMOLLbIO NPUCHO-
cobnenuna ana odbkaTky, BbIHYTL TPYOY 13 npucno-
cobnexuns. 5

3 4
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1 — meTannononumepHaa Tpyba; 2 — 06xnMHan ranka; 3 -— pa3s-
pe3Hoe 06XUMHOe ynpyroe Konblio; 4 — coeavHuTennHas BCTAaBKa
C HApYXHOH pe3bbon

AoV, 4 p

PucyHox 16 — CoepudHeHne ¢ OOXMMHOW ramkov v
OOXMMHBIM KOJTbLIOM

KPENAEHWE TPYBOMNPOBOL4 OB

5.21 PaccranoBka kpersieHnn metannonosnn-
MepPHbIX TPYDONPOBOAOB OCYLLLECTBNAETCA TAKNUM 0b-
PA30M, YTODLI UCKNIDYNUTL NpeaenbHO A0NYCTUMLIE
HaNPsHKeHWs B martepuane Tpybbl OT NMHENHLIX TEM-
nepartypHbix yonmHeHnin Tpydbonposoaa.

5.22 PaccTosiHue Mexay KpenneHnamMmn cnepy-
eT NPpUHUMAaThL cornacHo Tabnunue 6.

Tabnuya 6 B MmunnnumMeTpax
Pacctoavue Mexny
HapyXHbiV CKONbISUMMU KPENNEHNSIMN
auameTp )
TPYObI NPU ropuU3oHTanLHON | NP BepTUKanbHOW
NPOKNAAKEe NPOoKNAAKE
o 16 500 1000* 1000 2000*
20 500 1000~ 1000 2000*
25 750 1000* 1200 2000*
32 1000* 2400*
40 1000* 2400*
50 1000* 3000
* OAna Tpyd «<METATMOJ»
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] — Tpyba,; 2 — dukcarop; 3 — xomyT; 4 — wypyn (a0denb)

PucyHok 17 — Kpennerve Tpybd K cTE€HaM U Neperoponkam

1 — xomyT; 2 — Tpyba; 3 — markas npoknanka; 4 — rennomsonauus; 5 — 60nT; 6 — ranka; 7 — noaBecka: 8 — KPOHLUTERH

PucyHox 18 — Kpennenue TpybonpoBoaoB

HeobxoonmMmo npegycMarpuBaTth KpenneHue Ha
NOBOPOTAxX U OTBETBNEHUAX TpybonpoBOOOs.

2.23 PacnpegenmutensHbie KOMNEKTOPb! U 3anop-
HO-PEerynupylowyto apmMaTtypy cneayer 3akpennartb
C NOMOLLLIO CAMOCTOATENbHbLIX HEMOABUXHbIX KPen-
NeHUN Ona yCTpaHeHus nepeaayn ycunuii Ha Tpy-
bonposoa B npouecce akcnayaraumy.

9.24 [ina 3akpenneHuns Tpyb pekomMeHayertca
APUMEHATL N3AENUA COrNAacHO kKartanoram pUupmM—
N3roTosuTenen Tpyd nam MHbIE ONOPLI, NPUMEHAEMbIE
ANA nnacTMaccoBbix Tpyb. BoamoxHbie cnocobOw
KpenneHna npeancrasneHsl HaA pucyHkax 17, 18.

NCNbITAHUE CUCTEMb! OTONNEHUA

2.25 lNlocne BbINONHEHUR MOHTAXHbLIX PaboT
cneayet NnpoBeCcTU UCNbiITAHUE CUCTEMbI Ha repMe-

TUYHOCTbL NPU AaBneHun, npesbiawemM paboyee
B 1,5 pa3a, HO He meHee 0,6 Mla, npn NOCTOAHHON
TemMneparype BOAbL!.

9.26 [1py noarotosBuTenbHbix paboTax nepen rua-
PaBNIUYECKUM UCTIbITAHWEM CUCTEMBLI HEODXOONMO:

- OTKIO4UTL (BPEMEHHO CHATL) NpeaoxpaHnuTent-
Hbi€ KNnanaHbl, PerynmpoBOYHbIe kKnanaHb!, gaT4unKv v
Ap., ecnn JonycruMoe gaBneHune ykasasHOW apMary-
Pbl MEHbLLE Benu4yknHbl NPOBHOro gasneHns no 5.25;

- OTKNIOYEHHbLIE 3NEMEHTBLI 3aMEHNUTL 3arnyLuxKa-
MU UK 3aNOPHbIMX KnanaHamMu, onycrumMoe aas-
nexHne Onsa KotTopbix 6onblue BenviuHbl NPOBHOro
NAaBNEeHUNA;

- NOJKNIOYNTBL K CUCTEME MAHOMETP C TOYHOCTbLIO
namepenuna 0,01 MMNa.

5.27 Cuctemy cneayer 3an0NHUTL BOOOWN Mefl-
NEHHO NPU OTKPbLITbIX BO3AYXOCMYCKHbLIX YCTPOMUCT-
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Bax BO nabexaHne obpasoBaHus BO3AYLLHbIX NPOBOK.

5.28 MapaBnnueckne ncnoiTaHua Heobxoammo
NPOBOANTL NPU NOCTOAHHOW TeMnepartype B ABa
aTana:

1-1 aTan — B TeyeHmne 30 MuH ABaxabl NOAHU-
MaTb AasneHune A0 pacHYeTHOWU BeNMUYUHDLI Yepe3 KaX-
annie 10 mnH. B nocnepyouine 30 MyH napneHne Aas-
nexna 8 cucteme He nomxHO npesbilwarts 0,006 MIa;

2-1 3tan — 8 nocnenyloume 2 4 nageHne naB-
nenuna (0T napneHna, AOCTUrHyToro Ha 1-m artane)
HEe DOMKHO ObTh Bonbwe, yem Ha 0,02 MMa.

9.29 [(napaBnmMyeckoe NcnbiTaHne CUCTEMb! Ha-
NONBLHOTO OTONNIEHUR] HeobxoauMO NPOBOAWUTL OO
3anmekit Tpydonposoaos BeToHOM (PAaCTBOPOM).

9.30 Tennosoe ucnbiTaHMe HANO/bHLIX CUCTEM
OTOMNNEeHRNA U3 MeTannonoNuMepHsix Tpyb cnepyer
OCVYILECTBAATL NOCNE TOro, Kak beToH OKOHYaTeNL-
HO 3aTBepaeer, T.e. yepesd 20—28 aH. NcnbitaHua
cneayet HaurvHaTh C TeMnepartypbl TennoHocuTens
25 PC c exenHeBHbIM yBeNNYEHNEM TeMNepartypht
Ha 5 °C go Tex nop., noxka oHa He byaer Co-
OTBETCTBOBATL NPOEKTHON BENVUYNHE.

PEMOHTHbDIE PABOTDHI

5.31 Cnecapun-caHTexHukn. npov3soaaume pe-
MOHT, JOM¥HE DbiTb 03HAKOMNEHb! CO CBOUCTBAMMU
METANNONONUMEPHBLIX TPYD U Texnonornen ux 06-
paboTku.

5.32 (pu 3ameHe Tpyd BO BpeMsa peMOHTa He
00NyckaeTca CTaguTb TPyOLI MeHbUIero guamMeTpa,
Yenm 3ameHaembte Tpybbl.

5.33 B cnyyae nospexpgeHus y4actka Tpybo-
NpOBOAA UenecoobpasHO BbLIPE3aTb MOBPEXAEHHbI
Y4aCTOK. 3amMeHa NPonU3BOOUTCA C NOMOLWbLIO OTPEe3Ka
TPYObl HYXHOW ONNHLI, coenmHaeMoro ¢ Tpybo-
NPOBOAOM CneumanbHbiMW COeANHNTENEHbIMU NeTana-
MU. TToBpeXAEHHBIA YYACTOK TRYDLI MOHTUPYETCA NP
MOMOLLU 2 COeAUHEHUIN C HaKMOHOWN MaANKOW Hepes HUM-
nenb C ynnoTHeHnem pe3bboBon 4YacTu unu OByxCTo-
DOHHUX COEAUHEHUI C OBXMUMHOM ralkon n obxmnm-
HbIM KONbUOM Be3 ynnoTHeHus pe3nLboBon yacw.

5.34 pun nposepeHnnt CBaAPOYHBbIX UMK NHbIX OF -
HEeBbLIX paboT B Mectax BO3MOXHOIMo TepPMUHECKOro
NN MeXaHNMYeckoro nospexaeHunsa Tpyd Heodbxoau-
MO CTaBuTb OrpPaxaeHUs.

5.35 [1ns O4UCTKU HAPYXHOW NOBEPXHOCTY TPyO
cnenyeTr NPpUMEHATbL Marepuan, NCKMYantmin me-
XaHnyeckue NOBpeXOeHUs.
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5.36 [Npun 3amepszalnm cnucreMsl HanUuue npo-
box B Tpybe MOXHO ofnpeaennts N0 MECTHOMY
yBENUHEHUIO AMaMeTpa (pacwmnpennio) Tpybs nnm
MO CNOK uHea v nbaa Ha nosepxHocTwu. porpe-
BaTb TPyOy cnenyeT TensnbiM BO3JYXOM UNn rops-
yen soaon remneparypou no 90 °C. Karteropuuec-
K/ 3anpeuiaeTcs nCnonb30BaTh OTKPLITOE NAaMSA U
0D0CTYKUBATL TPYObLI MONOTKOM. Mpu nepson BO3-
MOXHOCTU cnefyeTr 3aMeHuUTb NOBPeXAeHHbIW OT-
pPe30K Tpyobl.

5.37 MNpu ocnabnenwnn 3anenku mexay Tpydoin
N TMNb30U, NPOXOOAULEN Yepe3 CTPOUTENbLHbLIE KOH-
CTPYKUMNK, HEOBXOAUMO €€ YIIIOTHUTL TePMETUKOM
13 HEeropIYNX Marepuanos.

6 TPEBOBAHNA TEXHUKU BE3ONACHOCTH

6.1 llpn MOHTaAXE CcUCTEM OTONNEHUR N3 Me-
TannonoMMepHbix Tpyb cneayer cobnwparts Tpe-
bosaHua TexHukit 6e30NacHOCTU B CTPOUTENLLT-
BE M0 A4euCTayriuen HOPMaATUBHOW LOKYMEHTa-
AN,

6.2 {Ipn 3aroTosnuTenbHOM NPOKM3IBOACTBE
MOHTaXe 3anpeuwlaeTcs Npou3BoanTs INEeKTPOCaa-
poOuHbie PaboThi Ha PacCcToaHUIr OT MEeTaNA0NON!-
MepHbLIX TPYD mMeHee 2 M.

MeTannononmmepHsie TpybBbl OTHOCATCH K KaTe-
ropuy roproymnx, TPYAHOBOCNNAMEHAEMbIX MaTepu-
anos. Cpencrea noXapoTtylweHus — pachbineHHas
BOOA, NEeHa, NecoK, Kowma.

6.3 MerannononumMmer=wie Tpybbl B npouecce
MOHTaXa U 3KCNnayartauum He BLIAeNaNT B OKPYXa-
IOWYKD Cpely TOKCUYHBIX BELECTB U HEe OK33b!Bal0T
BPELHOr0 BNUgHUA Ha OpraHmn3M 4enoBeka npuw He-
NOCpeACTBEHHOM KOHTakKTe,

€.4 MouHTax meTannononuMmepHsbix Tpyd SONX-
Hbl MIPOBROAONTL Cnecapwn-caHTexHuku, npolueatume
cneuvanbHoe obyyeHmne v 03HaKoOMNEeHHbIe Co cne-
UMpnKon obpadboTku Takux TpyD.

PaboTbl NO MOHTaXy BHYTPEHHUX CUCTEM OTO-
nnexuns m3 atTmx Tpybd paspewaeTcss NpPOU3BOOUTH
TONLKO UCNPaBHbIM UHCTPYMEHTOM, Npn cobnione-
HWUK YCNOBUKU €10 3KCcnayarauun.

6.5 [MppasnuuyeckQe ucnbiTaHe CUCTeEM cne-
AyeT nNpoun3soauTs B NPUCYTCTBUK Mactepa wum
npoussoautTens pabor. Cnecapu, nposoaawme uc-
NbITAHUA, BOMXHbI HAXOOUTHLCH B Be30nacHbiX Mec-
Tax Ha cnyyayt BbIOMBaAHUA 3arnyLlex.
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TEXHUHECKUE XAPAKTEPUCTUKK METANNONOJIMMEPHDBLIX TPYbB

Ta6bnuuya A1 — CopraMmeHT ¥ macCca MEeTasNMONONIUMEPHDbIX TPYO

B munnumerpax

T HOMUHaNbLHLIA GUaMeTpP ] T
eoperu-
Ne Narotosutens, HOPMaTUBHO- | — - Tonwwuna fonuwmna quK; Mac-
n.n. TeXHUYErKan NOKyMeHTauwna, § . CTeHku  @aroMunmeson, = - - |
NOCTABLIUK BHYTPEHHUN HaPYXHbIA C IOMNYCKOM doNnLru c e kT "
C ANAYCKOM C NOMYCKOM NONYCKOM * |
| |
| , L — il S
L0.2 9 *t0.15 0 0+0.01
1 HNKUMT (Poccua), 12751 16+0,3 0,1 & .0.02 0,095 |
TY 2248-004-07629379—97 :
20797 25+0,3 2,57 | 0,2+0,01 02
: } —1 - —- + :
i .
2 |AO Kayuyk-nnact» (Pocoma), | 10-02 | 14+0,15 2,002 | 0,2:0,02 | 0,092
TY 2248-001-29325094—97/, 3 .
| | SAQ «['erdTa» (Poccus) | 12-0,2 16+0,15 2,0 50 0,2+0,02 0,105
| |
14--0,2 18+0,15 2 0*31-,?;55 0,2+0,02 | 0,128 |
| ; . - r
; . 16755 | 2040,15 225705 | 0,24+0,02 | 0,150
! L :
| | ’ 20702 | 25+0,20 2,5'0% | 0,24+0,02 | 0,204
i . o —— — - — -
3 TOO HAMN «BnapbBslLi: (7o~ 12 ‘ 16,0+0,3 2,25+0,2 0,5+0,04 0,125
cus) — NOCTaBLUK i 18 '\ 20,0+0,3 2,50+0,2 | 0,5+0,04 0,185
’ 20 . 26.010,3 3,00£0,2 | 0,7+0,04 0,300
| 26 32,3+0,2 3,200,272 0,7+0,04 0,390
' | 32 40,3+0,3 3,80+0 2 0,720,04 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
j 60 {  76,0+0,3 5,20+0,3 1,0+0,04 1,480
| |

Tadbnwunuya A2 — OcHoBHbie GU3UKO-MEXAaHAYECKME NOoKa3zarenu MeTaniononMMepHsbIX TPyo

No
| n.n.

[Nokasarenu

1
2
3

wialinhi

KoadpunyueHT TennonpoBogHOCTH

KoadpduumeHT NUHENHOrO paclunpeiiing

KoadbPuumeHT 3kBnBaANEHTHOW PABHOMEPHO-3EPHUCTOIM Wwepo-
XOBATOCTU

(1pOYHOCTb KOnblUEBbIX 06pa3uos nNpu pas3psiBe B8 NoNEpPeyHOM
HanpasneHnun, He MeHee ana Tpyb pasmMepammn, MMm:

10— 14
12— 16
14— 18
16 — 20
20 — 25

NamerneHne nanuvHbt Nocne naporpesa npu Temnepatype
(120— 3) °C B TeueHune (60+1) mun
CTOMKOCTL NPY NOCTOAHHOM BHYTPEHHEM OaBNEeHUN
(bes pa3pyweHud) npu temnepartype, °C:
20 — B TeyeHue 1y
95 » » 1y
95 » » 100 4
95 »  » 1000 v

Envruua 3Ha4yeHue
U3MEpPEeHUS
1
Br/m - K 0,45
1/ °C 2,5-10°°
MM l 0,01
H
2100
2400
2400
2400
2400
% He bonee 1
MMa
45
1,8
1.6
1.4
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NPUNOXEHUE B

rMMAOPABNMTUYECKHUNE XAPAKTEPUCTUKMX METAJIJIONOJIUMEPHLIX TPYB

Tabnwuua b.1 —INapaBanueckue xapakrepmMcTuku MeTannononuMepHoIX Tpyb6 npu koadpduumenre

wepoxosarocTry 0,01 mm. Temnepartypa rennoHocurens 80 °C

AwnameTp Tpybonposoaa d /d. , MM

NoTepy 10/14 12/16 14/18 | 16/20 20/25
s Ckopoctb IICI(ODOCT!: rCm;::u:}c'rl;:. CkopocTb | CKOpOCTb
H;Tﬁ;r;se newkenus | PaCX04 | napxenns Paoxon- nBvkeHust | T ACXOA ABUXEHUS T:ﬁﬁ;ig_ NBUXEHUA Tgﬁﬁgf,ﬁ_
rennoHo- | T€MNOHO- | rennono- | TETVIOHO | vannono- | T8™IOHO- | 1annono- cutens G | TENNOHO- |~ —ang
curens V. [entena G, cyureng v, |CNTENA G, | curens p |CUTENA O | curens 4 '| cutens V, ¢ |
M/C N/ M/C n/4 M/C N/ M/C A m/C A
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 0020 | 529 | 0,020 {7,90 0,02 | 10,79 | 0,030 [19.91 | 0,030 33,74
392 | 0,030 | 7,94 0,030 | 11,84 0,04 | 2159 | 0040 |2655 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 | 0070 |4646 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 0,177 | 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 0220 | 5820 | 0,250 |98,71 0,28 | 151,13 | 0,310 120575 | 0,370 | 416,16
11768 | 0,240 | 63,49 | 0,280 |110,55 | 0,31 167,32 | 0,340 |22566 | 0,410 |461,15
137,29 | 0260 | 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 | 21590 | 0,430 |28539 | 0,520 |584,87
196,13 | 0,320 | 84,65 | 0,380 |150,03 | 042 | 226,69 | 0,450 |298,67 | 0,550 | 618,62
215.74 | 0,340 | 8994 | 0,400 |157,93 | 0,44 | 237,49 | 0,480 |318,58 | 0,580 |652,36
23536 | 0360 | 9523 | 0420 |16583 | 0,47 | 253,68 | 0,500 |331,85 | 0,600 |674,85
25497 | 0.380 | 10052 | 0,440 |173,72 | 0,49 | 264,47 | 0,520 [345,13 | 0,630 |708,60
27458 | 0390 | 103,17 | 0,450 |177,67 | 0,51 | 275,27 | 0,550 |365,04 | 0,660 |742,34
29420 | 0410 | 10846 | 0,470 |18557 | 0,53 | 286,06 l 0,570 |378,31 0,680 |764,83
313,81 | 0420 | 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
35304 | 0450 | 119,04 | 0,520 |205,31 | 0,58 | 313,05 | 0,630 |418,13 | 0,760 |854,81
37265 | 0470 | 12433 | 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 | 0490 | 129,62 | 0,570 |22505 | 0,64 | 34544 | 0,690 |457,95 | 0,820 |922,30
43149 | 0510 | 13491 | 0590 |232,95 | 0,65 | 350,83 | 0,700 |464,59 | 0,840 |944,79
451,10 | 0520 | 137,56 | 0,600 |236,90 | 0,67 | 361,63 | 0,720 |477,87 | 0,870 |978,54
47072 | 0530 | 14020 | 0,610 |240,84 | 0,69 | 372,42 | 0,740 |491,14 | 0,890 | 1001,03
49033 | 0540 | 142,85 | 0,630 |248,74 | 0,70 | 377,82 | 0,750 |497,78 | 0,910 | 1023,53
50994 | 0560 | 148,14 | 0,640 |252,69 | 0,72 | 388,62 | 0,770 |511,05 | 0,930 | 1046,02
52956 | 0570 | 15078 | 0.660 |260,59 | 0,73 | 394,01 | 0,790 |524,32 | 0,940 |1057,27
549,17 | 0580 | 15343 | 0,670 |264,53 | 0,75 | 404,81 | 0,800 |530,96 | 0,960 | 1079,76
568,78 | 0.590 | 156,07 | 0,680 |268,48 | 0,76 | 410,21 | 0,820 |{544,24 | 0,980 |1102,26
588,40 | 0.600 | 15872 | 0,700 {27638 | 0,78 | 421,00 | 0,830 {550,87 | 1,000 |1124,76
608,01 | 0,610 | 161,36 | 0,710 280,33 | 0,79 | 426,40 | 0,850 |564,15 | 1,020 |1147,25
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lNpogonxeHne rabmmuyb 6.1
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HwameTtp Tpybonposopa d /d, , MM

Notepn 10/14 12/16 14/18 16/20 20/25
,ilaa ?-j;:ﬁz CkopocTb | I CkopocTb CxopocCTb | CKopocTb | p | Ckopoctb | P
R Na/m | ABAXEHUS Pacxon | neuxenus | Pacxo,u- NBYDKEHUS Pacxo,u_ ABVKEHUS Teﬁgézﬁ_ ABYDKEHUS Teﬁﬁgzgh
rennoHo- | TEMNMOHO- | rennono- | TVOHO™Y tenpono- | T®MVIONO™ I yennono- |curena G| T@NOHO- | cprens G
curens V. |evTena G\ cyreng v, |CHMTENS G curens y, [cMTeni GO, | curens Vol | cutens V., n/y |
M/C /4 M/C n/u M/C nfu M/C M/C
+ + ! p — !
627,62 0,630 166,65 | 0,720 | 284,28 0,80 431,80 | 0,860 |570,78 1,040 | 1169,75
647,24 0,640 169,30 | 0,730 | 288,22 0,82 442 59 | 0,880 |584,06 1,050 [ 1180,99
666,85 0,650 171,94 | 0,750 |296,12 0,83 447,99 | 0,890 |590,69 1,070 | 1203,49
686,47 0,660 174,59 0,760 | 300,07 0,85 458,78 | 0,910 |603,97 1,090 | 1225,98
706,08 | 0,670 177,23 | 0,770 | 304,02 0,86 464,18 | 0,920 (610,61 1,110 | 1248,48
725,69 0,680 179,88 | 0,780 | 307,97 0,87 469,58 | 0,940 |623,88 1,120 | 1259,73
745,31 0,690 182,53 | 0,790 |311,91 0,88 474,98 | 0,950 |630,52 1,140 | 1282,22
764,92 0,700 185,17 | 0,800 | 315,86 0,90 485,77 | 0,960 |637,15 1,150 | 1293,47
784,54 | 0,710 187,82 | 0,820 | 323,76 0,91 491,17 | 0,980 650,43 1,170 |1 1315,96
804,15 | 0,720 190,46 | 0,830 327,71 0,92 496,56 | 0,990 |657,06 1,190 | 1338,46
829,76 0,730 193,11 | 0,840 |331,65 0,83 501,96 | 1,000 |663,70 1,200 [ 1349,71
843,38 0,740 195,75 { 0,850 335,60 0,95 512,76 | 1,020 |676,98 1,220 | 1372,20
862,99 0,750 198,40 | 0,860 |339,55 0,96 518,15 | 1,030 |[683,61 1,230 | 1383,45
882,60 0,760 201,04 { 0,870 1 343,50 0,97 523,55 | 1,040 690,25 | 1,250 | 1405,94
902,22 | 0,770 203,69 | 0,880 |347,45 | 0,98 528,95 | 1,060 |[703,52 1,260 | 1417,18G
921,83 0,770 203,69 ! 0,890 |351,40 0,99 534,35 { 1,070 ;710,16 | 1,280 | 1439,69
941,44 0,780 206,33 | 0,900 |355,34 1,01 545,14 | 1,080 |716,80 1,290 | 1450,93
961,06 0,790 208,98 | 0,910 | 359,29 1,02 ] 550,54 | 1,090 |723,44 1,310 | 1473,43
980,67 | 0,800 211,62 | 0,920 | 363,24 1,03 555,94 | 1,100 | 730,07 1,320 | 1484,68
1019,90| 0,820 216,91 | 0,940 371,14 1,05 566,73 | 1,130 |749,98 1,350 | 1518,42
1069,12} 0,840 222,20 1 0,960 | 379,03 1,07 577,63 | 1,150 |]763,26 1,380 | 1552,16
1098,35] 0,850 224,85 ) 0,980 1386,93 1,09 | 588,32 | 1,170 |776,53 1,410 | 1585,90
1137,58¢ 0,870 230,14 | 1,000 |[394,83 1,12 604,561 | 1,200 |796,44 1,430 | 1608,40
1176,80| 0,890 | 235,43 | 1,020 402,72 1,14 615,31 1,220 [ 809,72 1,460 | 1642,14
1216,03] 0,900 238,08 | 1,040 (410,62 1,16 626,10 | 1,240 |822,99 1,480 | 1664,64
1255,26| 0,820 243,37 | 1,060 |418,52 | 1,18 636,90 | 1,260 |[836,26 1,510 | 1698,38
1294,48| 0,930 246,01 | 1,080 | 426,41 1,20 647,65 | 1,280 |849,54 1,540 | 1732,12
1333,71| 0,950 251,30 | 1,090 |430,36 1,22 | 658,49 | 1,310 | 869,45 1,560 | 1754,62 |
1372,94| 0,970 256,59 1 1,110 |438,26 1,24 669,28 | 1,330 |[882,72 1,690 | 1/88,36
1412,16( 0,980 259,24 | 1,130 |446,15 | 1,26 680,08 | 1,350 |{896,00 1,610 1810,86J
1451,39] 1,000 264,53 | 1,140 |450,10 1,27 685,48 | 1,370 |[909,27 1,630 | 1833,35
1490,62| 1,010 267,17 | 1,160 |458,00 1,29 696,27 | 1,380 |[922,55 1,660 | 1867,09
1529,84| 1,030 272,47 | 1,180 {465,390 1,31 707,07 | 1,410 | 935,82 1,680 | 1889,59
1569,07| 1,040 275,11 1,180 | 469,84 1,33 717,86 | 1,430 949,09 1,700 |{1912,08
1600,30] 1,050 277,76 | 1,210 (477,74 1,35 728,66 | 1,450 |962,37 1,730 | 1945,83
1647,52| 1,070 283,05 | 1,230 (485,64 1,37 739,45 | 1,460 |969,00 1,750 | 1968,32
1686,75] 1,080 285,69 | 1,240 489,59 1,38 744,85 | 1,480 982,28 1,770 | 1990,82
1725,98| 1,100 290,98 { 1,260 |497,48 1,40 755,64 | 1,500 |99555 1,780 | 2013,31
1765,211 1,110 293,631 1,270 (501,43 1,42 766,44 | 1,520 |1008,83| 1,820 |2047,05
1804,43| 1,120 296,27 | 1,290 |509,33 1,43 771,83 | 1,640 | 1022,10| 1,840 | 2069,55
1843,66| 1,140 301,56 | 1,300 |513,28 1,45 782,63 | 1,560 |1035,38] 1,860 |2092,04
1882,89| 1,150 304,21 1,320 | 521,17 1,47 793,42 | 1,670 |11042,01} 1,880 |[2114,564
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[Mpogonxenne rabnumus! b.1

—

|

OvameTp Tpybonposoaa d/d,, MM
MoTepy 10/14 12/16 14/18 16/20 20/25
AaBnew CKOpOCTb * CKopOCTb CKkopocTb | Cxo CTI:j CkopocT
H?Jﬁz;':e newxerus | PACXOR | nanxeHns Pacxon,-i B,BM)KEHWH: Pacxon IID,BH)::};)HHFI ngﬁgzﬂ_ p,amigﬁuz TZEﬁzaﬂ—
| | TennioHo- | TENNOHO-| yennoHo- ‘Te"m)”%,h tennono- | '°IONY” Trennono- |ayrena G| TEMOHO- | curens G
| curena V, |CUTESH G| curens V, |G Ul cureng v, [OHUTENR G, | curens V. 1 curena V.
m/c | n/d M/C /Y M/C /Y M/C M M/C A
F w 7 t | -~ -

1922.11] 1,160 | 306,85| 1,330 |525,12 | 1,48 | 798,82 | 1,590 |1055,29| 1,900 |2137,03
1961.34{ 1170 | 309,50 1,350 [533,02 | 1,50 |( 809,62 | 1,610 {1068,56( 1,920 |2159,53
2010,37| 1,190 | 314,79| 1,370 |540,91 1,52 | 820,41 | 1,630 |1081,83| 1,950 |2193,27
2059.41| 1,210 | 320,08 | 1,390 |548,81 154 | 831,21 | 1,650 |1095,11| 1,970 |2215,77
2108.44| 1,220 | 322,73 | 1,400 (552,76 | 1,56 | 842,00 | 1,670 |1108,38| 2,000 |2249,51
2157 47| 1,240 | 328,02| 1,420 |560,65 | 1,58 | 852,80 | 1,700 |1128,29| 2,020 |2272,01
220651 1,250 | 330,66 | 1,440 |568,55 { 1,60 | 863,59 | 1,720 |1141,57| 2,050 |2305,75
2055 54| 1270 | 33595| 1460 576,45 | 1,62 | 874,39 | 1,740 {1154,84] 2,070 |2328,24
2304.57| 1.280 | 33860| 1,470 |580,40 | 1,64 | 885,18 | 1,760 |1168,12| 2,100 |2361,99
2353,61| 1,300 | 343,89 | 1,490 588,29 | 1,66 | 89598 | 1,780 {1181,39| 2,120 |2384,48
2402.64| 1,310 | 346,53 | 1,510 |596,19 | 1,68 | 906,77 | 1,800 |1194,66| 2,140 |2406,98
245167 1.330 | 351,82 1,520 |600,14 | 1,69 | 912,17 | 1,820 |1207,94] 2,170 |2440,72
2500.71( 1,340 | 354,47{ 1,540 |608,09 1,71 | 922,96 | 1,840 | 1221,21| 2,190 |2463,21
2549,74| 1,360 | 359,76 | 1,560 |61593 | 1,73 | 933,76 | 1,860 |1234,49| 2,210 |2485,71
2598 771 1.370 | 362,41| 1,570 |619,88 | 1,75 | 944,55 | 1,870 |1241,12] 2,240 |2519,45
2647.81| 1,380 | 365,05| 1,590 (627,78 | 1,77 | 955,35 | 1,890 |[1254,40| 2,260 |2541,95
2696.84| 1400 | 37034 1,600 |631,72 | 1,78 | 960,75 | 1,910 |[1267,67| 2,280 |2564,44
274588 1410 | 37299 1620 [639,62 | 1,80 | 971,54 | 1,930 |1280,94| 2,300 |2586,94
2794,91| 1,430 | 378,28 | 1,640 [647,52 | 1,82 | 982,34 | 1,950 1294’221 2320 |2609,43
2843.04| 1440 | 38092 1,650 |651,46 | 1,84 | 993,13 | 1,970 |1307,49] 2,350 |2643,17
2892 98{ 1,450 | 383,57 | 1,670 |659,36 1,85 | 998,53 | 1,990 | 1320,77{ 2,370 | 2665,67
2942,01| 1,470 | 388,86| 1,680 |663,31 | 1,87 | 1009,32| 2,000 |1327,40| 2,390 |2688,16
2991,04| 1,480 | 391,50| 1,700 |671,21 | 1,89 | 1020,12] 2,020 | 1340,68| 2,410 |2710,66
304008 1490 | 394,15{ 1,710 {67515 | 1,90 | 102551 2,040 |1353,95| 2,430 |2733,15
3089,11| 1,510 | 399,44 | 1,730 |683,05 | 1,92 | 1036,31| 2,060 | 1367,23| 2,450 | 2755,65
3138,14| 1,520 l 40208 | 1,740 |687,00 | 1,94 | 1047,10' 2070 |1373,86] 2,470 |2778,15
3187,18| 1,530 404,73| 1,760 |694,90 | 1,95 | 1052,50| 2,090 |1387,14 2,490 |2800,64
3236.21| 1.540 | 407,38] 1,770 |698,84 | 1,97 | 1063,30| 2,110 |1400,41] 2,510 |2823,14
3285 24| 1560 | 412,67 | 1,790 |706,74 | 1,98 | 1068,69| 2,130 |1413,69| 2,530 |2845,63
3334.28| 1570 | 41531] 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 1590 | 420,60 1,830 |722,53 { 2,03 | 1095,68| 2,180 | 1446,87| 2,590 |2913,12
13481.38| 1610 | 42589 | 1,840 |726,48 | 2,05 | 1106,48] 2,190 |1453,51| 2,610 |2935,61
3530.41| 1.620 | 42854 | 1,860 |734,38 | 32,06 | 1111,87| 2,210 |1466,78| 2,630 |2958,11
3579 44| 1630 | 431,18 | 1,870 (738,33 | 2,08 | 1122,67| 2,230 | 1480,06{ 2,650 |2980,60
3628 48| 1640 | 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! 1670 | 441.76| 1910 (754,12 | 2,12 | 1144,26] 2,280 |1513,24| 2,710 |3048,09
377558] 1680 | 44441 1,920 |758,07 | 2,14 | 1155,05] 2,290 |1519,88| 2,730 |3070,58
3824 611 1690 | 447.05| 1,940 76596 | 2,15 | 1160,45| 2,310 |1533,15| 2,750 |3093,08
3873,65| 1,700 | 449,70| 1,950 |769,91 217 | 1171,25{ 2,320 | 1539,79| 2,770 |3115,57
L i 1 i —
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OkoxyaHune 1abnuust b. 1

Cn 41-102-98

AuvameTtp Tpybonposopa d /d , MM

NoTepu 10/14 12/16 I 14/18 16/20 20/25

:claa ?"pz:fé‘ CiKODOCTb | irCl('t'JlD*ETvCTt:.Al CKODOCTb. ICKODOCT*J- Pacxon |CKOPOCTL | P

R, Na/m | neuxenus | Pacxon LI,BH)KEHMFI’ Pacxo,u- NBVKEHUA Pacxo,u- ABWXEHNS | ron nong- LOBWKEHUS Teﬁﬁ;ﬂﬁ_
reruiono- | TéMNOHO- | yennono- | TEMIOHO- | rannono- | TEMNOHO- | 1annoHo- cutens G. | TETVOHO- | curena G
cutena V, {evTena G| cureng v, [CVTENA G\ curens v, [CVT€M9 G, | oena v n/u "lcutens V. n/u |

M/C | n/ M/C nM M/C /4 M/C M/C

392268 1,710 | 452,35 | 1,960 ‘773,86 218 | 1176,64| 2,340 |1553,06 | 2,790 | 3138,07

4020,75| 1740 | 46028 | 1,990 |78571 | 2,22 | 1192,84] 2370 |1572,97 | 2,820 | 317181

411881 1,760 | 465,57 | 2,020 |79555 | 2,24 | 1209,03| 2,400 |1592,88 | 2,860 |3216,80

4216.88| 1780 | 47086 | 2,040 |80545 | 2,27 | 122522| 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| 1830 | 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| 1870 | 494,67 | 2,140 |84493 | 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 |

14805,28| 1,910 l 505,25 | 2,190 |864,67 | 243 | 1311,58| 2,610 1732,26 |

4903,35| 1,930 | 510,54 | 2,220 |876,52 | 2,46 | 1327,77| 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 I 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

15205 62| 2020 | 53435 2,310 191205 | 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

549175 2.060 | 544,93 | 2,360 [931,79 | 2,62 | 1414,13] 2,800 | 1858,37

5589821 2080 | 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| 2120 | 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 |97522 | 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| 2190 | 579.32| 2510 |991,02 2,79 | 1505,89| 2,980 | 1977,83

6276,29| 2,210 | 584,61 | 2,530 |99891 | 2,81 | 1516,68| 3,000 |1991,11

16374,35| 2,230 | 589,90 | 2,550 {1006,81| 2,83 | 1527,48

6472.42| 2250 | 595,19| 2570 |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 | 161923

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

784536 2,490 | 658,68 | 2,850 |1125,26

21



Cfl 41-102-98
NPUNOXEHUE B

COENAUHUTENDHDLIE AETAJIUN U8 MOHTAXA CUCTEM

Tabnumua B.1 — CoeavHUTENbHbIE AETANN AN MOHTAXa CUMCTEM U3 METaNonoJIMMepHbiX Tpyb
no TY 2248-001-29325094—-97, TY 2248-004-07629379—97

—

Ne ri.n. HaumMeHoBaHe v 3CK1u3 geranu Pasmepsbt, Q0UM, MM
1 CoepunHerune ¢ 00XnmMHOU rankon 1/2 x 1216
3/4 x 1620
1 x 2025
N OOXUMHLIM KONBLIOM 3/4 x 1216
1 x 1620

2 CoepuHerune nepexogHoe ¢ 06XXMMHON Frankon 1/2 x 1014
|

M22x1,5/10-14

M22x1,5/12-16

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

P e —

4 "alika HakmaHasg NnaTtyHHas 1014 x 3/8
1216 x 1/2

1620 x 3/4
m 2025 x 1
T

1/2
3/4

22



MNpogosmxeHne tabnuubt B. T

Cll 41-102-98

Ne n.n. HanmeHosaHME U 3CKU3 aeTanu

Paamepbl, fIOAM, MM
I
6 YronbHuk B 1/2
E; 3/4
}
—
1
| Z
%
7]
F ! Il IIIIIJ‘T;,
T |
7 1/2
| 3/4 |
1
| |
I 8 1/2
|
9 1/2
3/4
1
|
10 1 x3/4 x1
|
!lgl_'llllla
11 | 1/2
3/4

T2 Y777 727
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Ccn41-102-98

Mponomkenne Tabnnybt B. 1

Ne 1.1 w HaumeHoBaHue ¥ 3CKKU3 aerTanu PasamMeps!, O10Mm, h;M
t 4
12 TponHuk nepexoaHon H-B-H 3/4 x 1/2 x 3/4
A
13 1/2
14 1/2
15 3/4 x 1/2
1 x3/4
16 1/2
3/4
]
;
17 1/2 x 3/4
| 3/4 X 1

24




llpogosmxeHune rabaumyst B. 1

Chn 41-102-98

: T
Ne n.n. HaunMeHoBaHWe U 3CKU3 fleTanm Paamepsbl, OI0KM, MM
| —_ _ l B
18 MydTa 1/2 i
3/4
1
19 NepexonHuk H-B 1/2
3/4
1
|
|
20 INepexoaHUK nepexonHon H-B 1/2 x 3/4
3/4 x 1
21 3arnywka H 1/2
3/4 I
1
22 3arnywka B 1/2
; 3/4
| 1
I
23 Gl1-2x1/2
|

25



Chnn41-102-98
‘OkoH4yaHune tabnuust B. T

Ne n.n.

HanmMeHOBaHEe U 3CKU3 Aertanu

PasmMepbi, A0nNM, MM

24 |

Konnekrop

=
-
&

W E g a  ®w @ N
I-l‘-l!illlll...'l.-.
l-!l..q..ll!"‘i'l-i

L
L

R 2
R 3
R4
RS
R 6
R7
R 8
R 9
R 10
R 11
R 12

25

26

dukcarop nNNacTMaccosbif
NBOMHOW

LI 1-!.-.
P F w e .
RO
= ® ® &

20 — 25
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Tabnuya B.2 — Copramentr ourtunros «METANOJI», Bunyckaembix TOO HMNN «BnanB3»

Cn 41-102-98

Paameépbl, MM, OI0NM

Ne n.n. Hanmenosanne u 3CKU3 petanwu . A
A b C C1 a 6
]
1
| |
I
12 | 12 31,2 | 312 | 25 | 25
15 | 15 332 332 | 29 | 29
20 | 20 | 38 38 | 35 | 35 |
26 | 26 |465 [ 465 | 43 | 43 |
32 | 32 | 62 62 | 56 | 56
40 | 40 | 67 67 | 63,5 | 63,5
! - -
2 KoneHo ¢ BHyTpeHHEN pe3bbon
12 312 | 22 | 25 | 26,8
1/2 (332 | 24 | 29 | 26,8
1/2 | 38 23 | 35 | 26,8 |
3/4 | 38 | 23 | 35 | 31,7 |
1 |40 | 24 | 35 | 37.8
1 |465 | 30 I 43 | 37,8
5/4 | 62 37 | 56 | 50,8
| g
3/2 | 67 48 | 63,5 | 58,5
3 KoneHo ¢ BHyTpeHHen pe3bbon yonmHeHHoe | |
I
1
i |
12 | 1/2 |31,2 | 37 | 25 | 268
15 | 1/2 332 | 420 | 29 | 26,8
] , )
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Cn41-102-98

MponosnxeHne rtabmust B.2

r

Paameps:, MM, QI0NM

Ne n.n. HauMeHOoBaHMe U 3CKMn3 aetTanu j
A b C Ct a O
4 MydTa
| |
12 | 12 |388 | — | 25 05
| 1
15 | 15 |38 | — 29 29
20 | 20 |440 | — }' 35 35
26 | 26 51,0 | — | a3 | a3
32 | 32 |60,0 | — 56 56
40 | 40 |800 | — | 635 | 635
g |
5 MydTta ¢ BHyTpeHHen pe3bbon
]
|
|
12 {172 {354 | — 25 | 21.9
15 [ 12 (3509 | — | 29 | 26,8
15 {3/4 (369 | — T 29 31.7
20 | 3/4 |380 | — | 35 | 317
20 1 la3zs | — 35 | 37.8
%6 | 1 |475 | — l 43 | 37.8
32 | 5/4 |575 | — 56 | 50.8
40 | 3/2 [770 | — | 635 | 585
6 MydTa ¢ HapyxHou pe3bboii |
C
I
-."
) I I‘l\!\\\\\m\‘
[T
o
5
12 |12 |375 | — o5 | 219
15 | 1/2 | 38 _ 29 | 268
15 | 3/4 (395 | — o9 | 31.7
20 | 3/4 [405 | — 35 | 317
20 | 1 (445 | — | 35 | 37.8
6 | 1 (475 | — 43 | 378
32 |5/4 1535 | — 56 | 50.8
40 | 3/2 (685 | — | 635 | 58,5
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CNn 41-102-98

lpononxernue rabmmust B.2

Pasmepbt, MM, 0I0AM |

Ne n.n. HanMmeHoBaHue U 3cKM3 netanm r | + ,
A 5 C C1 a 6
B | | | | |
7 3arnyuwka I |
| |
12 | — |255 | — 25 | 21.9
15 | — [260 | — | 29 | 26,8
20 | — {270 | — | 35 | 317
8 MydTa-nepexogHukK
|
12 | 15 {408 | — | 25 | 29
20 | 15 |a24 | — | 35 | 29 |
6 | 15 |440 | — | 43 | 29
_t —
26 | 20 (460 | — | 43 | 35 |
32 | 20 490 | — 56 | 35
| !
32 | 26 [550 | — 56 | 43
40 [ 15 [570 | — [635 | 29
40 | 20 [710 | — |635 | 35
40 | 26 (750 | — |635 | 43
40 | 32 [770 | — |e635 | s6
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Chn 41-102-98

Oxon4yaHne rabnmyst B.2

1 PuTUHIK Ang TpyH BHYTPEHHUM anameTpom Bonbue 32 MM MOMyT BbiTb BbINONHEHL! U3 YyryHa, NOKPLITOrO TEMNOHOM.
2 CoprameHT huTuHros ana Tpyd BHyTpeHHuM anameTpom bonse 40 mMm cnieayet ytounnth B8 TOO HINN «BnapnB3L».

Pasmepbt, MM, OI0NAM
Ne n.n. HauMeHOBanue i 3CKU3 feTanu )
Al B | B | C { c1 | a 6 | =
Tr | S ) |
9
{
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[450] 43 [ 43 |43
32 i 32 | 32 1!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 |62,0 325 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[35,0| 35 | 35 | 25
20 | 20 | 15 f70,0135,0 ; 35 | 35 129
26 | 26 | 15 |76,5 |43,0| 43 | 43 | 29
26 | 26 | 20 %81,0143,0 43 | 43 [35
| 32 | 32 | 20 [1005|50,5| 56 | 56 | 35
| 32 | 32 | 26 [108,0]56,0| 56 ]‘ 56 | 43
40 | 40 ] 32 130,01 65.0 | 63.5 635 | 56
10 TpoHuK C BHyTpPEHHEN pe3bboi | ,
. , 4 ; | 1
| 12_1 12 | 1/2 62,4J 22 | 25 | 25 | —
15 | 15 | 172 | 64 | 21 | 29 | 20 | —
i k15115i1/2r644'31j29129 _
20 | 20 | 3/4| 80 | 24 | 35 | 35 [-—-
20 | 20| 1 |88 | 29|35 | 35 | —
| i26j26L1 934'31,5*43 43:_
| 40 | 40 | 12 | 110 | 38 |63,5|63,5 | —
40 | 40 | 3/4 | 120 | 43 |635|63,5 | —
40 | 40 | 1 | 125 | 50 |63,5|63,5 | —
40 | 40 | 5/4 | 130 | 60 |635(63,5]| —
| | 40 | 40 | 3/2 | 140 | 70 |63,5]63,5 | —
- | . d
MpuMmevanns

.l
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Chn 41-102-98
NMPUNOXEHUE T
CNELMAJIbHBIE COEANHUTENbHbLIE AETAJIN

Tabnunua .1 — CopraMeHT COeMHUTENbHBIX AleTaneu OJS MeTannononuMepHbix Tpybdb no
TY 2248-004-07629379—97

B munnumeTpax

Ne | HanMmeHoBaHne 1 3CKU3 aeranu d, | D ] L IMaCCH.I HaaHaueHue
n.mn. r

| — ] *

1 | CoepviHeHue WTyuepHoe ¢ HaknagHon rankomnob-| 16 | G1/2-B| 42 60 |lpuMmeHaeTca B Ha-

I)-KVIMHOﬁ BTYNKOW 4 | l r110pm:.|:n< cucTemax C
| | | TemnepaTypon Boab!

’ Tpyba BTYNKa  wWTyuep ravka | 00 90 °C n pasneHu-
ynnoTHurenoHas / | | | = em po 1 Mila pnq

| | npucoegnHeHna K

b P | apmMaTtype C Hapyx-
i | | HOW pe3bboii, K OTOo-
O | nuTeNbHLIM NPUBOo-

pam

! npokKnaaxa

_GI

e
m

.

4 |t ]

2 [CoepuHeHue WwTyuepHoe ¢ HapyxHon pe3sbon | 16 | G1/2-B| 43 48 |To xe, ona NPUCo-

OOXNUMHOW BTYNKOW eAnNHEeHust K My@pTo-
' BOM apmartype wu

cTaHpapTHbIM ¢a-
Tpyba ~ BTynKka wryuep l |COHHBIM 4acTaM C
‘ \__ynNnoTHUTeNbHan | TPpyOHOIM pe3bboit
. ApoKnanaka
|

NToos

' o
3 s RN

T A ATA iM*‘ \\
1] Q
, I
L—-—L_— I
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cn41-102-98

e e, i

YAOK [68+687.334—036.5.057] (083.74) OKC 91.140.10 X 24 OKCTY 49 3000

Kniouesble Cnosa: cucremMa oTonneHus, MeTannononnMmepHsie Tpybbl, NpoekTuposaHue, MOHTaX

-

el
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N3nanmne opuymanbHoe

FOCCTPOU POCCHU

CcBOA NPABUN
NO NPOEKTUPOBAHUIO U CTPOUTENDLCTBY

CN 41-102-98. lMpoexTuposaHne N MOHTaX TPYOONpPOBOAOB CUCTEM OTONJICHMUS
C UCNONL3OBAHUEM METANNONONUMEPHLIX TPYD

3aB. usa. 6wopo J1.P. 3asungoHckasn
PepakTtop JI.H. Ky3bmuHa
Texunyecknn pepaktop JI.H. 'onosa
Koppexktop A.H. pavesa
KoMnbioTepHana Bepcrtka E.A. CMblkOBa

Moanucaxo B nevats 06.11.98. dopmar 60x841/,.
[MeyaTtb OopceTHan. Yecn.-ney. n. 4,18,
Tupax 500 3x3. 3akaz Ne 171

FYr yrirl, 127238, Mocksa, ZlMurTposckoe ui., 46, kopn. 2, ren. 482-42-94
Wndp noanncxkn 50.4.41
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