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CUCTEMA TPYB M ®UTUHIOB PP-RCT FRP 1 PP-R AQUA

1. OMMUCAHUE CUCTEMBDI

1.1. O6nactb npumeHeHus cuctembl POCTepm us PP-RCT n PP-R

YHUKanbHble 0COGEHHOCTU UCMONb3YEMOrO Cbipbs AN NPOM3BOACTBA TPYO M (DACOHHBLIX U3LENMIA OTKPLIBAKOT LUMPOKNE BO3MOXHOCTM
B npumeHenun cuctembl POCTepm:

B cucremax xonogHoro B cucremax dmnbTpaumu, BOLOOUNCTKM B nHeBMaTuueckux cuctemax B cucremax otonnenus,
1 ropsiyero BOAOCHaGXeHUs 1 06ecneyeHmnst MUTbeBbIM I15 NOLK/IOYEHUS OTOMUTENbBHbIX
BOAOCHAaGXEHNEM npuGOpPOB Pa3NNYHOTO BUAA

\ui]

B tpy6onposogax B Tpy6onpoBofax NpOMbILLAEHHOTO B Tpy6onpoBoaax nuiieBon
BNA CENbCKOXO3AACTBEHHBIX HYXA Ha3HayeHns 1 XMMUYECKOM NPOMBILLNEHHOCTH

1.2. POCTepm PP-RCT FRP

PP-RCT-tpy6bl (panee PP-RCT FRP B COOTBETCTBMM C MNpuHATbIM 0603HaveHuem npoussogutens — POCTepm) — 310 TpyObl,
W3roTaBaMBaeMble U3 TEPMOCTabMAN3NPOBAHHOIO NoaunponuaeHa (tun 4). laHHbIA NoNMMepHbIA MaTepuan 601ee YCTONUMB K BO3LENCTBUIO
BbICOKMX TEMNEPATYP W AaBAEHNS MO CPABHEHMIO C 00bI4HbIM PP-R (nosmnponunex pangom cononumep, tun 3). Matepuan PP-RCT B gnanasoHe
Temnepatyp ot 20 go 110 °C xapakTepu3yeTcs 60/1ee BbICOKMMM 3HAYEHUMWU MaKCMMasIbHOTO SKCMJyaTalMoHHOMO AaBneHus. Kpome Toro,
[aHHbIA MaTepuan obnafaeTt nyywen MOPO30CTORKOCTbIO OTHOCUTENBHO 00bI4HOrO PP-R. 310 03Hauaert, YTo CUCTEMA, BbINOMHEHHAN U3
[aHHOro Mmatepwana, Oyner 60/see AONTOBEYHONW, YeM CUCTEMA M3 CTAHAAPTHOrO MOMMMPONMAEHA PaHAOM COMOAMMEPA U MPU BbICOKMX
Temnepartypax 6yaet cnyxutb Ha 25-30% fonblue, Hanpumep, B CMCTEMax MUTLEBOT0 roOpsYero BOAOCHa0XeHNs 1 otonaennst. Cuctema PP-RCT
13 TEPMOCTabKUIN3MPOBAHHOMO NOAMNPONMAEHa 60/ee YCTONYNBA HE TONBKO K BbICOKUM MM HU3KUM TeMNeEpATypaMm, HO Takxe K nepenagam
Temnepartyp. [lng cpaBHEHWS NpegnaraeM HOMOrpaMmmbl NpoyHocTu Matepuanos PP-RCT u PP-R, B3daTbie n3 FTOCT 32415-2013:
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CUCTEMA TPYB 1 ®UTUHIOB PP-RCT FRP 1 PP-R AQUA

pr6b| 13 TepMOCTaﬁl/lﬂVISI/IpOBaHHOFO nonvnponuieHa npegHasHadeHbl ANg NpUMMeHeHnd B CUCTeMax Xo0s104HOro n ropsa4vyero NnuTbeBoro

BOJOCHAGXEHMS, HU3KO- U BbICOKOTEMMEPATYPHOr0 OTONIEHNA, @ TaKXe X0N0[0CHa0XEHMS.

Bbicokasi TepmoctabunbHoCTb Matepuana PP-RCT pocturaercs Gnarogaps MOAMGMUMPOBAHHOW KPUCTANIZIMYECKON pelleTke —

LECTUrPaHHON, UMELOLLE/ AOMNONTHUTETbHbIE MONEKYNIIPHBIE CBA3M, YTO AAeT BO3MOXHOCTb MaTepuany PP-RCT coxpaHsaTb CBOK NPOYHOCTb
noJ BO34eiCTBUEM NOCTOSHHOIO AABNEHNS U BbICOKON TEMNEPATYPbI B TEUEHNE BCErO CPOKA IKCNayaTaLmm.

CraHgaprtHas T1py6a PP-R, Tpy6a FRP POCTepm us PP-RCT,
apMMpPOBaHHaNA CTEK/IOBOJIOKHOM

MoHOCMMMETPUYHAs KpUCTaNINYeCKas LecTurpaHHas KpucTaninyeckas
peleTka peLeTka

1.3. POCTepmM Aqua

BHyTpeHHuiA 1 BHewHuiA cnom Tpy6 POCTepm Aqua m3rotoBfieHbl 13 nonunponunena PP-R, cpegHuin cnoii npeacraBnsiet cobon CMech

MoJIMMPONUIEHa U CTEKNIOBOMIOKHA, KOTOPasi 06pasyeT CTEKNOHANOHEHHbIA KOMMayHL.

Tpy6bl POCTepm Aqua “3 noaunponuieHa — LBYXKOMMNO3WUTHbIE, apMUPOBAHHBIE CTEK/TIOBOIOKHOM, NMPEAHa3HaueHbl 415 XON04HOrO,

ropsiyero BOA0CHabXeHus n otonnexus, narotoneHol B cootsetctaum ¢ FOCT P 53630-2015. MNMonunponuneH paHgom cononumep obnagaer
BbICOKOW NPOYHOCTBIO, TMOKOCTBIO, XMMUYECKOW U TEMOBOW CTOMKOCTBIO.

1.4. Npenmywecraa Tpy6 POCTepm us tepmoctabunmsnpoBaHHOro NOMNPONUIEHa
PP-RCT FRP

Tpy6b1 PP-RCT FRP o6napatot cnepyowmumm npemmyLecTBamu:

JKonornyeckas 6e30MacHOCTb (He BbIAENSIOT TOKCUYHBIX BELLECTB NPU IKCMyaTaLum v yTUAN3aLmm);

Bbicokasi XuMU4ecKasi CTONKOCTb (MOAXOAAT 1 TPAHCTIOPTUPOBKM aKTUBHbIX Cpep);

Manblii BEC (3KOHOMWUS MPY TPAHCMOPTUPOBKE U MOHTAXE Ha CTPOUTENIbHOM NOLWAAKE);

YCTORUMBOCTb K KOPPO3UM 1 3apacTaHuio (COXPaHSItOT MPOXOHOE CeYeHUe BECh CPOK CYXObI);

Hw3Kasl LepoXoBaTOCTb BHYTPEHHEN NOBEPXHOCTU (MUHUMU3UPYIOT NOTEPU faBNEHUS);

Hu3Kasl LepoXoBaTOCTb BHYTPEHHE NOBEPXHOCTU 06eCNeynBaeT HU3KMe NoTepy AaBEHUS Mo BCelt AnMHe TPyGONpPOBOAa;
LLlymo v BMGpOMOT/OLLEHIE, OTCYTCTBUE MPOBOANMOCTY GTYXAAIOLLMX TOKOB;

YMeHbLUEHHas TOMLLMHA CTEHKN C COXPaHEHWeM NPOYHOCTH (MOBbILLIEHHAs MPONYCKHasA CNOCOGHOCTD).

OcHoBHOM oco6eHHOcTbIO TPy6 POCTepm FRP no cpaBHenuio ¢ Tpy6amu, apMMpOBaHHbIMM allOMMHUEM, SBNSIETCA NONHOE
OTCYTCTBME TaK HasbiBaeMoro dycheKTa paccnoeHus B mpoLecce SKCnyaTaLyuu CMcTeMbl ropsivero BOAOCHaGXeHNS U OTOMIEHMS,
4yero NPaKTMYECKU HEBO3MOXHO M36eXaTb NPU UCNOb30BaHUU TPyO, apMUPOBAHHBIX aNFOMUHUEM, YTO CBSI3aHO C OCOGEHHOCTLIO
H TEXHONOrMM Npou3BoACTBa. Kak pesynbTat — NPOHMKHOBEHME B CUCTEMY KUC/IOPOAA U BbIXOA U3 CTPOS OTAE/bHbIX YacTei CUCTEMBI.




CUCTEMA TPYE U ®UTUHI OB PP-RCT FRP 1 PP-R AQUA
1.5. XpaHeHue. TpaHcnoptupoBka. CTOMKOCTb K ynbTpachnonerty

Tpy6bl 1 coeanHutensHble getann u3 PP-RCT Heob6xoaumo obeperatb OT yAApOB W MexaHU4eckux Harpysok. [pu nepeBo3ke TpyObl
ee cnefyet yknafplBaTb Ha POBHYK MOBEPXHOCTb, NPELOXPaHsAs OT OCTPbIX METaNMYeckux yrioB u pebep TPaHCMOPTHOM MAaThopMmbl.
TpaHCNOPTMPOBKA, NOrpy3Ka 1 pasrpy3ka NOAUMPONUAEHOBLIX TPYO JO/MKHbI MPOBOANTLCS NPU TEMNEPAType HapYXHOro BO34yXa He Huxe
-10 °C. MNpu ncnonb3oBaHUM CMeLManbHbIX YCTPOMCTB, obecneynBatowmx mkcaumo Tpy6, paspeLiaeTcs NnepeBo3ka npu Temneparype Ao
-25 °C. JocTaBneHHble Ha 00BbEKT AeTanu nepef c60pkon He0OX0AMMO BbILEPXaTb NPU NOMAOXKUTENBHOW TEMNEPAType He MeHee 2 Y. TpyObl
cnepyet yKnafblBaTb Ha CTEMNAXU UKW HA MOBEPXHOCTH, KOTOPbIE UCKAOYaoT Nporn6 Tpy6. Beicota wrabens He gomkHa npesbiwatb 1 M.
CknagmpoBaTtb TpyObl M COEAMHUTENbHBIE AeTaNN Pa3peLlaeTcs Ha PacCTOSAHUK He 6amxe 1M OT HarpeBaTelbHbIX TPMOOPOB.

Tpy6bl 13 NOMUMEPHBIX MATEPUANoOB MOABEPXEHbI BAUSHWIO NPSMOrO YNbTPacMoNneToBoro usnyyeHus. Mo 3to npuunHe Tpebyetcs
MPOBOAMTL PAA MEPONPUATUIA, CBA3AHHbIX C 3aLUMTON NPXU XPAHEHUM Ha OTKPLITOM BO3Ayxe. XpaHWUTb NONUMNPONUAEHOBbIE TPYObl N (OUTUHI K
cneflyeT B 3aKpbITblX MOMELLEHWUSX MW MOA HABECOM, BHE A0CSraeMoCTu YnbTpadMoneToBoro u3nyvenus. He cnepyer xpaHuTb X B
OHOM MOMELLEHUN C PAaCTBOPUTENAMU, KpackaMu U Apyrumn nopobHbiMu MaTtepuanamu. [Ina npounssoactea tpy6 POCTepm ncnonb3yercs
cTabunusaTop yNbTpachMoneToBOro WU3NYYEHWs, YTO UCKNIOYAET U3MEHeHWe (U3MKO-XMMWUYECKOro cocTaBa TpyO M (haCOHHbIX M3Aenuil,
NPUMEHSIEMbIX ANS MHXEHEPHbIX CUCTEM BHYTPW 3AaHMUS.

1.6. MapkupoBka usgenuin cuctembl POCTepm us nonunponuneHa PP-RCT

B npouecce nponsBoacTBa Ha Tpyobl POCTepm HAHOCMTCS MapKUPOBKa C MEPUOAUYHOCTBIO He 6onee 1 M co crnepytoLeid MHhopmaLumnei:
Ha3BaHue mapku Tpybbl (POCTepm), matepuan, n3 KOTOPOro Mpou3BOAMTCS Tpyba, pa3Mep (HapyXHbld AMaMETP U TOMLMHA CTEHKM),
COOTBETCTBME CTaHAAPTaM, CTpaHa-NMpPou3BOAUTENb, laTa U BPeEMS NPOMU3BOACTBA TPYObl, MAEHTU(MKALMOHHAS OTMETKA NPOU3BOACTBEHHOM
NIMHUN.

HapyXHblii guametp
Norotun Tun Tpy6bI 1 TO/LLMHA CTEHKU [ata v Bpemsi npon3BoACTBa

POCTepm FRP PP-RCT/PP-RCT GF/PP-RCT SDR 6/52,5 50x8,3 knacc 2/ 1,3 MIMa knacc 5/ 1,1 MMa FOCT P 53630-2015 Mapt.N°XXXXX ga/mm/rr u:mun Caenato B Poccun

—] | |

Martepuan SDR v cepust’ Knacc Tpy6bl roct Homep naptum CTpaHa-u3roToBuUTeNb
1 AaBnexve

* Cepusi Tpy6 S (HOMMHaNbHas) — 6e3pa3MepHasi BE/IMUMHA, onpeaensieMas Kak OTHOLEHWE PacyeTHOro HanpshKeHNUs K MakcMManbHOMy fONYCTUMOMY paboyemy AaBeHuIo.

1.7. MpoTnBONOXapHas 3awmTa

« 06beM HeOOXOLMMbIX MPOTUBOMNOXAPHbLIX MEPOMPUSATUA 3aBUCUT OT BUAA MOHTaXa;

« Mopagok CoOpyXeHnss NPOTUBOMOXAPHLIX KOHCTPYKUMA W KNacC OrHEeCTOMKOCTW OMNpeaenstorcs B COOTBETCTBUM C  AEWCTBYIOLMMM
npeanucaHnsamu;

« TpyO6bl 1 hacoHHble YacTn cuctembl POCTepM He BbIAENSOT TOKCUYHBIX Fa30B NPY FOpeHny;

« [InA npefoTBpaLLEeHNst pacnpoCTPaHEHUS OTHS Ha TPyOONpOBOAAX MPUMEHSIOTCS creuuasnbHble NpoTUBONOXapHble MydThl. B cnyyae
HEOOXOAMMOCTH OHW YCTAHABNMBAIOTCS B MECTaxX NPOXOAa Yepes CTPOUTE/NbHbIE KOHCTPYKLMMY;

« B kayectBe ontumanbHOro cnocoba 06eCcrnevyeHns NPOTUBOMNOXAPHOW 3aluTbl TPYOONPOBOAHOW CUCTEMbI PEKOMEHAYETCS NpPUMEHeHue
Heroproyven n3onsaumn.
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1.8. ApmupoBaHue Tpy6

OcHOBHas 3a[1a4a apMMPOBAHHOIO €105 — BbINOMHATbL (hYHKLIMIO KNCNOPOAHOro 6apbepa 1 COKpaLLaTh TEMNOBOE SIMHERHOE pacLUMpeHie
Tpy6onpoBoga. B HacTosiLiee Bpems cyllecTByeT ABa Hanbosee NonyNsipHbIX BapuaHTa apMUPOBaHNS TPYG U3 MOAUMPONUIEHa.

1. ApmupoBaHue Tpy6 antomuHueBoW (hoNbroi (BepxHUi coin)

Mpouecc npoucxoauT NOCPEACTBOM 0OBOMAKWUBAHWS CMJIOWHOW  anloMUHUEBOR  (hONbron
BHELLHEr0 CNOS NOANMNPONUIEHOBOI TPYObl C NPEABAPUTENbHBIM HAHECEHWMEM Ha HEe CreLnanbHoOro
knes (Puc. 1). Mocne yero Ha antOMUHWEBDLIA CIOW HAHOCWTCSA CMIOW NOAUNPONUIEHA, OCHOBHAs
(PyHKLMS KOTOPOro — 3aLUNUTHAS.

2. ApmupoBaHue Tpy6 antommHneBow onbroi (CpepgHuin cnoy)

Takas TeXHONOrns NPakTUYeCcKn LEHTMYHA NepBOMY CNOCOOY HAHECEHUS apMUPOBAHHOIO C/108
C €AMNHCTBEHHOW OCOOEHHOCTbIO — apMUPOBAHHbBIA CNI0W pacnonaraeTcs B CPefHei vactu TpyObl
(Puc. 2).

MOXHO BbIAENNTb [1B@ OCHOBHbIX HEAOCTATKA aPMUPOBAHUS aNIOMUHNEM:

1. Takne Tpy6bl HEOOXOAMMO 3a4NLLATL CMELMaNnbHBIM MHCTPYMEHTOM, B MPOTMBHOM C/ly4ae BO3MOXHA
INEKTPOXMMUYECKAS KOPPO3MS atOMUHUS, YTO MPUBEAET K NPEXAEBPEMEHHOMY U3HOCY TPYObI;

2.TexHonoruss npou3BOACTBA TpebyeT BbICOYANMLLEr0 KOHTPONS B NpoOUecce CyWKU  Cos
NOAMNPONUAEHOBOM TPYObI, HA KOTOPbIA HAHOCUTCS aNtOMUHUEBAS PONbIa, U TLLATENBHOrO BXOAHOIO
KOHTPO/I HAHOCUMOT O K/lest MeXay ajtoMUHUEM M TPYOOM, YTO B YC/IOBUSIX MaCCOBOrO MPOM3BOACTBA
SIBNAETCS TPYLOEMKUM.

W, kak pesynbtat, B npouecce 3KCniyataunn TpyObl C NEPEMEHHbIM HOCUTENIEM HA BHELLHEN
4actm TpyObl MOSIBASIOTCA B3QYTUS M NyCTOTbl KM3-38 0Opa3oBaBlUerocs KoHgeHcarta (Puc. 3).
K npeumyLiectsam 4aHHOro BUAa apMUPOBAHUS MOXHO OTHECTU HAUMEHDBLLEE NIMHERHOEe pacLluMperne
y nonumepHbix Tpy6 — 0,03 mm/m °C.

3. ApmupoBaHue antoMUHNEBO hoNbroi, npeaBapuTeNibHO NepopMpoBaHHON

Takas TEXHONOM NS HAHECEHMUS aNIOMUHNEBOTO CNOS ABNSETCS 60Nee COBPEMEHHOM MO OTHOLLIEHWIO
K npeabigywieid. OCHOBHOE OTANYME B TEXHONOTMM 3aKNIOYAETCA B TOM, YTO aftOMUHKUEBAs (Donbra
npeaBapuTeNnbHO NepdopuUpyeTcss W TakuM Xe 006pa3oM HAHOCMTCS Ha BHELWIHIOK 4acTb TPyObl
(Pwc. 4). Takasi TexHONMOrMsi NPOM3BOACTBA TONbKO Ha 70—80% no3BonseT n3bexarb ONMMCaHHYIO Bbille
npo6ieMy, HO NPK 3TOM NPAKTUYECKN UCKNIOYAET NOTHOE PACKPbITUE antOMUHWUEBOrO COS.

CywiectByeT ,Ba BapnaHTa CoeanHeHNs onbru:
+ COeAMHEHVME 3aMKOBbIM CMOCOOOM (CaMblii paCnpOCTPaHEHHbINA CNOCOO NPOM3BOLCTBA);
« COeAMHEHWe Na3epHOi CTbIKOBOW CBApKOW (B CpaBHEHMM C MepBbIM Cnocobom sBnsetcs 6onee

COBPEMEHHBIM W TEXHONOrMYECKN 60/ee CI0XHbIM).

4. ApmupoBaHue Tpy6 creknosonokHom (FRP), (Aqua)

ApMUPOBaHHbIA C/IOM PacnonoXeH B CpeaHen Yactn Tpy6bl (Puc. 5). Takoii cnoco6 apMnpoBaHus
B HACTOALLMA MOMEHT — CaMblii COBPEMEHHbINA, TaK KaK apMUPOBAHHBIN C/ION ABNAETCSH MPOAYKTOM
nabopaTopHoro coefuHenns monekyn PP-R u creknosonokHa. lMonunponuneH, apMMpOBaHHbIA
CTEKJ/I0BO/IOKHOM, 3TO TPEXC/IO0MHbIA KOMMO3MT, B KOTOPOM CPEAHMNIA aPMUPYIOLLNIA CNIOY CTEKNOBOJIOKHA
«CBAPMBAETCSA» CY4acTMLamm NoaMNponNnuIeHa CoCeaHnx CoeB. B pesynbrate nonyyaeTcsd MOHONUTHASA
KOHCTPYKLMSA, KOTOpPas NMLWEHa CyWeCTBEHHOr0 HepocTatka TpyO, apMMPOBAHHbLIX aNtOMUHUEM,
TO eCTb 3(PheKkTa «PaccnoeHns».

Takxe K NpenMmyLLecTBaM AaHHOMO BMAa apMMPOBAHWS MOXHO OTHECTM U TO, YTO YMEHbLUIAETCS
BPEMSl MOHTaXa, TakK Kak Nepes CBapKoii He TpebyeTcs NpeBapuUTENbHOM 3a4MCTKN aNtOMUHUEBOTO
cnost. KoahhuumeHT AuHeRHoro pacwmpenus Tpyd, apMUPOBAHHbLIX CTEK/IOBOSIOKHOM, paBeH
0,035 m/MM °C, 4TO HecCyLLeCTBEHHO OTIMHAETCS OT TPYO, apMUPOBAHHBIX a/IOMUHUEM, U NOAXOAMT ANS
pacyeTa No6bIX COBPEMEHHBIX MHXEHEPHBIX CUCTEM.

{ ]| |
CoepHenne \ /) \ /[ 3amxosoe
\/

Jla3epHoit caapKoit

\ coeantere

MonunponuneH PP-R 80

ALre3nBHbIN U101, KNen
AnoMuHK1eBas osbra
ALresvsHbIV 101, KIen

3aWMTHbIM NONMNPONUNEHOBbIN CIIO

Puc.1

[ 1@

Monunponunex PP-R 80

ALre3vBHbIN COR, Knen
AnioMuHnesas donbra
AfQresvBHbIV CNOW, KNen

3aLUTHBINA NOAUMPONUNEHOBbIN CIION

Puc. 2

Puc. 3

Nonunponunen PP-R 80

Anresvisbif cno, knei
MepoprposarHas aniomyHnesas Gonbra
Anreavienbii cno, knei

3aLUMTHBIR NONUNPONMAEHOBbIA CNO

Puc. 4

& O

/ TepMOCTabuNN3NPOBaHHLIN

nonunponuneH PPRT

CrekSIOHaNosHeHHbI KomnayHa*

TepMOCTabrIN3MPOBaHHbIA
nosmnponunen PPRT

Puc. 5




CUCTEMA TPYB U ®UTUHIOB PP-RCT FRP M PP-R AQUA
1.9. Onpepenexune cpoka cnyx6bi Tpy6 B cucteMax XBC, N'BC, otronneHus

Cpok cnyx06bl CUCTEMbI, NPeAenbHO AoMYCTUMble 3HaYeHus pabouyeil TeMnepaTtypbl U AaBNEHUs ONpefenstoTcs COrNacHO YCOBUAM
akcnyataumm no ctaHaapty IS0 15874 n TOCT 32415-2013 u FOCT P 53630-2015.

Temneparypa Temnepartypa ABapuiiHas
Knacc Bpemsi npu Bpems npu Bpemsi npu
aKcnayatauun JKcnayatauum Temneparypa 06nacTb NpUMEHeHUs
3KCMyaraLum o T _,ron 3 T .. TOA e T o> H3C
Tpaﬂ ’ C B TmaKc ? C HaKe Tasap ’ C oep
1 60 49 80 1 95 100 lopsyee BofocHabxeHue (60 °C)
2 70 49 80 1 95 100 lopsyee BogocHabxeHue (70 °C)
20 2,5 BbicokoTemnepatypHoe HanonbHoe
4 40 20 70 2,5 100 100 OTON/IEHNE, HU3KOTEMMEPATYPHOE
60 25 OTOM/IEHNE OTONUTENbHBIMK NPUGOpPaMu
20 o BbicokoTemnepa 0e oTonneHne
5 60 25 90 1 100 100 bICOKOTEMNEPATYPHOE OTONNEHN
OTONUTENbHBIMI NPUGOPaMK
80 10
XB 20 50 - - - - XonogHoe BogocHabxeHne

Knacc skcnnyatayum 1 — ycnoBue 3kcnayatauun TpyOonpoBOLOB B CUCTEMAX FOPSYEro BOAOCHAOXEHWUS C MOCTOSIHHOW paboyen
Temnepartypou 60 °C (Tpa6 ). nst jaHHOr O KNacca aKCnyaTaummn NpeayCMOTPEHO eXerofHoe yee/inierre padoyen remneparypbt 4o 80 °C(T _ )
CPOKOM Ha 175 yacoB A1 CaHauMK CUCTEMbl BOQOCHAOXEHMS, @ TakxXe AOMYCKaeTCs KPAaTKOBPEMEHHOE yBeNMYeHne paboyei Temneparypsl
no 95°C(T ) cpokom ao 100 yacos B cnyyae aBapuiiHoi cutyaumn. CyMMapHbId cpok akennyataumn T+ T+ T =50 ner.

Knacc skcnnyatauum 2 — ycnoBue 3kcnayatauuu Tpy6onpoBOAOB B CUCTEMAX FOPSYEro BOLOCHAOXEHMS C MOCTOSHHOM pabouei
Temnepatypoi 70 °C (Tpaé). Lins naHHoro knacca skenayatauum npesycMOTPEHO exXerofHoe yeenuueHue paGoyen temneparypbt 20 80 °C(T _ )
CPOKOM Ha 175 yacoB 414 CaHauMM CUCTEMbl BOQOCHAOXEHMS, @ TakxXe A0MYCKAaeTCs KPAaTKOBPEMEHHOE yBeNMYeHne paboyei Temneparypsbl
no 95°C (T ) cpokom ao 100 yacos B cnyyae aBapuiiHol cutyaumn. CyMMapHbid cpok skennyataumn T o+ T + T =50 ner.

aBsa C asap

Knacc skcnnyataumu 4 — ycnosue akcnayatauunm Tpy6onpoBOAOB B CUCTEMAX BbICOKOTEMMEPATYPHOrO HaNoOAbLHOMO OTOMIEHUS UK
HW3KOTEMMNEPaTYPHOro PaiaToOPHOro oTonieHus. B JaHHOM Knacce akcnyatauum cucTeMa OTonIeHUs paboTaeT B TEMNEPATYPHOM PeXUME,
rie MakcuMasibHast Temnepatypa B nofaiolem Tpy6onposoge He Gonee 70 °C (T, ). [lonyckaeTcs KPATKOBPEMEHHOE yBenyeHne padoyen
Temnepatypbl 4o 100 °C (T, ) cpokom Ao 100 yacos B cnydae aBapuitHoit cuTyalinu. CyMMapHbii cpok skenayataumn T+ T + T =50

aBap! Makc aBap
nert.

Knacc skcnnyatauum 5 — ycnosue akcnnyatauun TpyGonpoBOAOB B CUCTEMaX BbICOKOTEMMNEPATYPHOrO PanaTOPHOrO OTOM/EHUS.
B maHHOM knacce 3kcnayaTauum cuctema OTONMNEeHNs paboTaeT B TEMNEPATYPHOM PeXuUMe, rae MakCuManbHas TeMnepartypa B nogawwem
TpyGonposoge 90 °C (T ). [lonyckaetcs kpaTkoBpemeHHoe yBenuuexue paGoyen temneparypbl o 100 °C (Taaap) cpokom ao 100 yacos
B C/ly4ae aBapuitHon cutyaumn. CyMMapHbliA CPOK SKCnyaTaLmu Tpaﬁ +T .t TaEap =50 ner.

Knacc skcnnyatauum XB — ycnoBsue skcnayatauum Tpy6onpoBOAOB B CUCTEMAX XOM0AHOr0 BOAoCHabxeHusd. Cpok skcnayatauum —
50 nert.

MakcumanbHoe gonyctumoe pabouee faBneHne ANs KaXA0oro Knacca IKCnyaTtaLlum 3aBUCHT OT TUNa ucnonb3yemoro tpy6onposoga
u3 nonunponuneHa PP-R.

Lnsa ogHocnoiHbIX TPY6 S cepus paccunTbiBaeTCs no cnegyiowen hopmyne:

S dn_ en rae d — HOMUHaNbHbIA HAPYXHbI/t AMAMETP, MM,
T T’ e, —HOMMHA/IbHAS TONLUMHA CTEHKY, MM,
2 en S— cepus TpyObI.

3Has ceputo pr6b| S n ucxops us npencrtaB/ieHHbIX AaHHbIX, BO3MOXHO onpenennutb COOTBETCTBUE pr60|'|pOBO£la Knaccy akcnayatauum
B 3aBUCUMOCTK OT paﬁoqero naBieHnA.




CUCTEMA TPYB U ®UTUHIOB PP-RCT FRP U PP-R AQUA
1.10. Pacuert cpoka cnyx6bl Tpy6 npu NpOeKTHbIX NapaMeTpax CUCTEMbI

[laHHas MeTofMKa NO3BOASIET PACCUMTATb CPOK CNYXGbl TPYOONPOBOAA, €CN HAPYLLAETCA YCIOBUE, Fie cepus S TpyObl CTAHOBUTCS >
pacyeTHOW Cepun S, yKasaHHOIA B CTaHAapTe.

max

3apaua1

Heobxoanmo paccuntatb cpok cnyx6bl Tpy6bl POCTepm PP-R Aqua 13 noannponuneHa, apMUpOBaHHOr0 CTEKNOBOIOKHOM, SDR 7,4,
skcnnyatupyemoit B cucteme 'BC ¢ pabounm gasnenmem 7,8 6apa, B cootsetcteun ¢ FOCT 32415-2013, ans knacca akcnayatauum 2.

Mcxons 13 BbllweyKasaHHbIX JaHHbIX, 3a[aH ClefyloLmuil TeMNepaTypHbIi PeXUM B TeYEHWe pacyeTHOro cpoka cnyxobl 50 nert:
T =T=70°C,

pa6 1
T makcumanbHas =T = 80 °C,

T aBapwiiHas = Taaap: 95 °C.

Onpefenaem pacyeTHoe HanpsaxeHue B CTeHKe TpyGbl (5 ) U3 Cieayoero BbipaXeHua:
8,=PxS5=0,78 x3,2=2,496 Ma,
rne P — pabouee nasnexune, S — pacyetHas cepus TpyObl.

S=(d—e)/2xe,
roe dn — HOMMHANbHbINA Hapy)KHbII7I AnamMeTp B MM, en — HOMWHA/IbHAA TONWNHA CTEHKN B MM.

YctaHaBnmBaeM K03h(hMUMEHTBI 3anaca NPOYHOCTH MpW TeMnepaTypax Tpaﬁ, LI TaEap cornacHo MOCT 32415-2013:
C,=15,

C,=13,

C,=1

Onpe,qenﬂeM pacyeTHOE HanpaXeHune B CTEHKE pr6b| Cy4yeTom nencreus KO3(i)CbI/1L|,VIEHTOB 3anaca npo4HoOCTH:
8,=C,x8,=15x 2,496 = 3,744 M,

8,=C,x8,=1,3x 2,496 = 3,245 MMa,

8,=C,x8,=1x2,496 = 2,496 Ma.

Monb3ysace norapudmuueckoin opmynoi npouHocTn matepuana PP-R, onpegensem Bpemsit , t .t koTopoe Tpyba mMOXeT

pa6’ "makc’ “aBap’

BblAEPXNBATb, HE PA3pyLlladaCb Npn HeNnpepbLIBHOM [LeiCTBUM Kaxaown u3 Temnepatyp B OTAENbHOCTU, NMPU HANPAXEHUAX B CTEHKE

COOTBETCTBEHHO 5, J,, 8.

Ig(t )=-55,725—94841/T _1gd, + 25502,2/t _ + 6,39g 3,
pac pa6 1 pab 1
lg(t,. ) =-55725—94841/T Igd, + 25502,2/t  + 6,39g9,,
lg(t,,,,) =-55725—94841/T  1gd, + 25502,2/t  + 6,39193,,
tpaﬁ= 240 3214 (27,4 ropa),
t_.=709634 (81 rona), i
{0, = 16 656 4 (1,9 ropa). L]
3 i E: ... SN

lMonyyeHHble faHHblE YMHOXAEM Ha KO3h(PULMEHTDI % I il T
B 3aBUCMMOCTY OT NPOAOMXMTENBHOCTN SKCNAYyaTaLnN: i L T H I
T =70°C=98%, 7 i e el

pa6é 3 4 ] e
T..=80°C=2%, H i o S| R
T,.,= 95 °C=0,0228%. 8 iR ERI AN
Monb3ysacs dopmynoi TYD = X A/t, nonydaem cnegyoliee: i mL‘
TYD =0,000437 u. )

1 & 10 25 50100
R ol

Hanee Bbluncnaem T no copmyne T =100/TYD: . e lEl,I,.' ' ”""L,' “mﬁ.—-
T =100/0,000437 = 228 705 4 = 26,11 roga. Bpewn opepmeen

Takum o6pasom, B cootBetcTBuu ¢ FOCT 32415-2013, ansa knacca akcnayaTauum 2 Cpok cnyxo6bl
AaHHoW Tpy6bI 26,11 ropa c pabouum pgaBnennem 7,8 6apa.




CUCTEMA TPYB U ®UTUHIOB PP-RCT FRP /1 PP-R AQUA

3apava 2

Heobxognmo paccuntate cpok cnyx6bl Tpybel POCTepm PP-RCT FRP wu3 Ttepmoctabunu3mpoBaHHOrO MOAUNPONUIEHE,
apPMMPOBAHHOIO CTEKN0BOMOKHOM, SDR 6, skcnnyatupyemoit B cucteme MBC ¢ paboumm paBnenmem 13,9 bap un temnepatypHbIM
pexumom 70°C, B cootBetctBum ¢ FOCT 32415-2013 gnsa knacca skcnayatauum 2.

Mcxops 13 Bblleyka3aHHbIX AaHHbIX, 3afaH CEAYIOLWMi TeMNEPaTYPHbIA PEXUM B TeYeHne pacy&THOro cpoka cnyxobl 50 nert:
T =T=70°C
pab 1
T makcumanbHoe=T, _ =80°C
T aBapwuiiHoe = Tmp= 95°C
Onpepensem pacueTHoe HanpsxeHue B CTeHKe TpyGbl (8 ) U3 ClieayioLLEero BbIPaXeHMs:
8,=PxS$=139x2,5=3,475 MMa,
rne P — pabouee naBnexune, S — pacyetHas cepus TpyObl.

S=(d—e)/2xe,
rae d — HOMUHA/bHBIA HAPYXHbIA AMAMETP B MM, € — HOMUHA/bHAS TO/LLNHA CTEHKU B MM.

YcraHaBnmMBaem Ko3h(hMLUMEHTbI 3anaca NPOYHOCTY MPM TeMNepaTypax Tpa(), LI TaBap, cornacHo 'OCT 32415-2013:
C,=15,

C,=13,

C,=1

Onpepfensem pacyeTHoE HanpsiXeHue B CTeHKe TPyObl C yUeToM AeHCTBUS KO3 (ULMEHTOB 3anaca NPOYHOCTH:
8,=C,x9,=1,5x3,475 =5,2125 Mla,

8,=C,x8,=13x3,475=4,5175 MMa,

8,=C, x5, =1x3,475 = 3,475 MNa.

Monb3yack norapudmnueckoin opmynoin npoyHoct matepuana PP-RCT, onpepensem Bpemat ,t .t  koTopoe Tpy6a MOXeT

pa6’ “makc’ “aBsap’

BbILEPXMBATb, He pa3pyLwasch Npu HeNPEPLIBHOM AEACTBUM KaXAoh U3 TeMnepatyp B OTAENbHOCTW, NPWU HaNPSXKEHUSX B CTEHKE
CO0TBETCTBEHHO §,, 6., &

1 72 T3
lglt, )= 119,546 — 23738797/T  Ig 6 + 52176,696/t +
31,2791g 8,
lg(t, )= -119,546 — 23738797/T__ lg &, + 52176,696/t __+
31,2791 5,
lglt,,, )= -119,546 — 23738,797/T _1g 6, + 52176,696/t  +
31,2791g 6, i il
t =450 0004 (51rop), : T
t..=393424(45ropa), 3 T LT
€. =14 450 4 (16 ner). E T i
MonyyeHHble [aHHblE YMHOXAeM Ha KO3(h(UUMEHTbI E :: Ri 2% _“ B
B 3aBUCMMOCTHU OT NPOAOJ/IXUTENIbHOCTIN 3KCNyaTalun: % 1] M S _: M
T ,=70°C=98%, = T
T . =80°C=2%, I 1] i
T =95°C=0,0228%. ’ T
aBap 25
Monb3yack dopmynon TYD=X4/t nonyyaem cneayrolee: 3
TYD = 0,000454 u. 8
] 5 10 25 50100 -
Nanee Bbluncnsiem T no opmyne T =100/ TYD. 1 - LT T T
T =100/0,000454 = 220 352 4 = 25,15 ner. Wt W MmO

Takum o6pas3omM, AN Knacca sKCnayaTaumm 2, Cpok cnyx6bl gaHHOK Tpy6bl 6onee 25 ner,
¢ pabounm gaBneHunem 13,9 bap u remnepatypHbim pexumom 70 °C.
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CUCTEMA TPYB U ®UTUHIOB PP-RCT FRP U PP-R AQUA

3apaya 3

Heobxonmmo paccuutatb cpok cnyx6bl Tpy6el POCTepm FRP 13 nonunponuneHa, apMMpOBaHHOIO CTEKN0BONOKHOM, SDR 7,4,
3KCNNyaTMPYEMOI B cucTeMe oTonneHuns ¢ pabounm pgasnenuem 9,2 6apa, B cootBerctBum ¢ FOCT 32415-2013, ana knacca
skcnnyaTaumm 5.

Wcxons u3 BbilleyKa3aHHbIX AaHHbIX, 3aaH CIeAYoLMiA TeMMepaTypHbIii PEXVUM B TeYeHWe PacyeTHOro cpoka cyx6bl 50 neT:
T =T1=20"°C,

pa6 1

=T4=90 °C,
=T5=100 °C.

Onpepenaem pacyeTHoe HanpsaXeHne B CTeHKe TPYGbl (8 ) N3 Cleaylowero BblpaXeHus:
8,=PxS$=0,82x2,5=2,94 MMa,
roe P — paboyee naBnexue, S — pacyeTHasi cepusi TpyObl.

YctaHaBnuBaeM K03h(hMUMEHTbI 3anaca NPOYHOCTY NpW TemMnepaTtypax Tpaﬁ, T . Taaap, cornacHo MOCT 32415-2013:
C,, =15 (koathhmument 3anaca npouroct ana T 1-3),

C,=1,3 (koachcpuumenT 3anaca npouHoctv ans T4),

C, =1 (xoachhuuneHt 3anaca npouHocTn ana T5).

OnpepgensaeM pacyeTHOE HampsXeHWe B CTEHKE TPYObl C y4eTOM AeiCTBMSA KO3 (ULMEHTOB 3anaca NMPOYHOCTH.
8, ,=C x3,=15x2,94=4,4Ma,

5,=C,x3,=13x2,94=3,8 Ma,

8,=C,x9,=1x2,94=29 Mna.

Monb3ysack rpathukom U30TepMbl MPOYHOCTM MaTepuana PP-R, onpeaensiem Bpems tpaﬁ, t o taaap, KOTOpoe Tpy6a MOXET BbIAEPXMBATb,
He pa3pyLascb NPu HEMPEPLIBHOM AEWCTBUM KaX0W U3 TEMMEPATYP B OTAENBHOCTM, NMPU HAMPSHKEHNSIX B CTEHKE COOTBETCTBEHHO
1-3? 84’ 85:

Tpam >900 000 4 (100 nerT),
T s, >450000 u (50 ner),
TlDa63 =115299 4 (10,1 roga),
T =20194y (3,3 roga),
T

=270004 (1,92 roga).

[anee u3 npasuna Maiinepa ciefiyer, 4o eciv BpeMs 10 paspyLieHns TpyObl COCTAaBASAET t, (1€T) Npyu HenpepbIBHOM AeACTBUM
Temnepatypbl T1, To oTHoweHne 1t — 370 «40Ns NOBPEXAEHUA», NPUXOAAWAACH HA rof NpU HenpepbIBHOM AedCcTBAN
yKasaHHOW Temnepartypbl. Ecnu geicteue 31oit TeMnepaTtypbl B TeYeHWe rofia HEeMpepbiBHO U COCTAB/AET BE/IMUMHY O, TO
«[10NS TO10BOr0 NOBPEXAEHUA» cocTaBnser o /t,.

Tpam = 20 °C— pacueTHbI CPOK 3KCMyaTaumun 14 fieT, 1. e. Bpems AenCTBUS JaHHOW TEMNEePaTypbl B TEUEHWe rofia COCTaB/IfeT o, =
28%,
TlDa62 =60 °C— pacueTHbIit Cpok 3kcnnyarauum 25 niet, T. e. o, = 50%,

=80 °C— pacuetHblit cpok akcnnyatauuu 10 ner, 1. e. o, = 20%,
=90 °C — pacueTHbIi CpOK 3KcnnyaTaumm 11og, 1. e. o, = 2%,
anap 100 °C — pacuerHbin cpok 3kcnnyatauun 100 yacos, 1. e. o, = 0,0228%,
a,, o, O, 0L, 0L, — BPeMsa fencTeus Temnepartypsl (T1, T2, T3, T4, TS5 cooTBETCTBEHHO) B TeYeHMe roAa B NPOLIEHTaXx.

pa6 3

MakcC

— —_—

Monb3ysack dopmynon TYD = T @/t, nonyyaem cneaylouiee:
TYD =0,000415 .

[Nanee Bbluncnsiem Tx no hopmyne Tx = 100/TYD:
Tx =100/0,000438 = 240 688 u = 27,48 ropa.

Takum obpasom, B cootBetcTBuM ¢ FOCT 32415-2013, ansa knacca skcnayaTtauum 5 pacyeTHbli CPOK CYXO6bI
RaHHoW Tpy6bl 27,48 roaa, ¢ pabounm gasneHuem 9,2 6apa.

1



CUCTEMA TPYB N ®UTUHIOB PP-RCT FRP M PP-R AQUA

3apauva 4

Heobxonmmo paccuutatb cpok cnyx6bl Tpy6el POCTepm FRP 13 nonunponuneHa, apMMpOBaHHOrO CTEKNI0BONOKHOM, SDR 7,4,
3KCNIyaTMpyemMon B CUCTEME OTOoMNMeHus ¢ pabounm pgaeneHvem 9,2 6apa, B cootBetctBun ¢ FOCT 32415-2013, ana knacca
Kcnayataumm 5.

Wcxons u3 BbileyKasaHHbIX AaHHbIX, 3aAaH CIeAyoLMi TeMMepaTypHbI PEXUM B TeUeHWe PacyeTHOro cpoka cyx6bl 50 neT:

Tp361 = T1 = 20 OC’ roCT 32415-2013
e T
pa6 3 - - ) a0 e B RS ISR EAN S I & R R
Tmakc =T4= 90 OC’ x ..1 -4 - ” | - ..l 1 ....I. il .l
T =T5=100°C. o LI I I Wl
L | B |
Onpepnensiem pacyeTHoe Hanpsxexue B CTeHKe Tpy6bl (6,) i A=l || T | i ]
. e B
U3 CNeayioLero BolpaXeHus: 15 | el TTTHS HENEEIL AR R
30T L“‘---'-““""L-u.__ [
8, =PxS=0,82x2,5=2,94 Mla, P g | i~ |
roe P — paboyee fnaBnexue, S — pacyeTHasi cepusi TpyObl. o 0 T e iz
5 : | T v e 1t . - . |r|:!. - 1 '|l|||-i
YctaHaBnuBaem K03hhmuUMeHTbI 3anaca NPOYHOCTH i 4
npu Temnepartypax Tpaﬁ, T . TaBap cornacHo OCT 32415- % j
2013:
C,;=1,5 (koathchmumenT 3anaca npourocty ana T 1-3), é "
C,=1,3 (koacpcpuunenT 3anaca npouHoctv ans T4), e .
C, =1 (koadhpuument 3anaca npouHoctn ans T5). e AR
(i
- 1
OnpepensieM pacyeTHoe HanpsXeHWe B CTEHKe Tpy6bl |
C y4YeTOM AeincTBns Ko3huumneHToB 3anaca NPOYHOCTH: I T W B
6,,=C,x8,=15x2,94=4,4Ma, _ [ ]| m 1 g
64:C2X60:1,3X2,94:3,8 MI'Ia, ‘u.- I 1 10 0 it Im‘ I 1wt 104
6,=C,x6,=1x2,94=2,9 Mna. TR —

Monb3yack rpachmkom n3oTepmbl NPOYHOCTU MaTepuana PP-R, onpepensiem Bpems t oo Lyarc Lanapr KOTOPOE Tpy6a MOXET BblAePXUBaTh,
He pa3pyLasiCb NPW HeMpepbIBHOM AEACTBUM KaX oW U3 TeMNepaTyp B OTAENLHOCTM, MPU HAMPSXXEHUSX B CTEHKE COOTBETCTBEHHO
8,5 6,8,

T +.>900 000 4 (100 ner),

52> 450000 u (50 ner),

63~ 115299 4 (10,1 roaa),

=20194 4 (3,3 roga),

=270004 (1,92 roga).

lanee u3 npasuia MaiiHepa ciefiyer, 4To ec/i BpeMs 10 paspyLieHns TpyObl COCTaBASAET t, (1eT) Npyu HenpepbIBHOM AeACTBUM
Temnepatypbl T1, T0 oTHOweHWe 1/t — 3T0 «A0/A NOBPEXAEHUSA», MPUXOASALIAACA HA FOA NPU HENpPepbiBHOM AeACTBuM
YKa3aHHOW Temnepatypbl. EC/in feiicTBUe 3TOW TeMnepaTypbl B TeYeHWe rOAa HenpepbiBHO W COCTABNAET BENNYMHY A, TO
{10719 TO0BOr0 NOBPEXAEHMUS» COCTABNALT A/t

Toas1= 20 °C — pacueTHbIit Cpok 3KCnNyaTaLun 14 ner, T. e. Bpems AelCTBUS JaHHO TeMMepaTypbl B TeUeH!e rojfa cocTaBnset a, = 28%,
Tpa62 =60 °C — pacuyeTHbIi Cpok akcnyatauum 25 nert, 1. e. a, = 50%,

TlDa63 =80 °C — pacuyerHbin cpok skcnnyataunn 10 fiet, 1. e. a, = 20%,

T.... =90 °C — pacueTHblii CpoK aKCrlyataumm 1ro4, 1. e. a, = 2%,

TaBap =100 °C — pacuetHblit cpok skcnnyataumu 100 yacos, 1. e. a, = 0,0228%,

a, a,, a,,a,, 0, — Bpema fenctsus Temnepartypsl (T1, T2, T3, T4, TS cooTBeTCTBEHHO) B TEUeHME roAa B NPOLIEHTAX.
Monb3yack dopmynon TYD = I 4/t, nonyyaem cneaytollee:

TYD =0,000415 u.

[anee Bbluncngem Tx no chopmyne Tx =100/TYD:

Tx=100/0,000438 = 240 688 4 = 27,48 roga.

Takum o6pasom, B coorBetctBuM ¢ FOCT 32415-2013, ansa knacca skcnayaTtauum 5 pacyeTHbli CPOK CYXO6bI
A[aHHoW Tpy6bI 27,48 ropa, ¢ pabounmm gasneHunem 9,2 6apa.

12



CUCTEMA TPYB U ®UTUHI OB PP-RCT FRP M PP-R AQUA

Ha cerogHsAwWHUi aeHb TepMOCTaGUNN3UPOBAHHDBIA MONTMNPONU/IEH — CaMblil KaueCTBEHHbI MaTepua cpeav HOMEeHKNaTypbl

NoNMNPONUIEHOBbIX TPYG, KOTOPbIA 061agaeT YHUKaNIbHbIMK (DU3UKO-XUMUYECKUMU XapaKTePUCTMKaMM, NO3BONSIOWUMU

MCNoNb30BaTb €ro B CUCTEMaxX XOJIOAHOro, ropsiuero BOJOCHAGXEHWA M OTOMJeHMsl, C MapaMeTpaMM, 3Ha4YMuTeNIbHO
E NpeBoCXoAsALMMMN AONYCTUMbIe ANs TPY6 U3 06bIYHOrO NOMMPONMEHA.

2. KOHTPO/J1b KAHECTBA

2. KoHTponb KayecTBa

Pewatowmm ycnosuem BbI6OPa NOCTaBLLMKa ABNSETCSA UMS NPON3BOANTENS, €70 penyTaunanaBTOPUTET HA PbIHKE. Y1006bI nony4nTb HaAeXHo
pa60Ta|ouJ,ylo WHXEHEPHYIO CUCTEMY, HYXXHO MPUMEHATD pr6b| 1 (hacoHHbIe U3aeNns, 0 KOTOPLIX U3BECTHO, YTO UX NPON3BOAAT U3 KAYECTBEHHOTO,
NPOBEPEHHOI 0 CblPbA, U HE UCNONb30BATb MNPU MOHTAXe MHXEHEPHbIX CUCTEM NPOAYKLUIO, NPpUBEKATENbHYIO N0 CTOUMOCTU, HO COMHUTE/IbHOIO
NPOUCXOXAEHUA. 3anorom ka4ecTBa ABAAIOTCS [Ba OCHOBHbIX NOKa3aTens — 310 KOHTPO/Ib Ka4eCTBa Ha NPOU3BOACTBE U KOHTPO/Ib KayeCTBa
B Nab60OPaTOPHBbIX YCNnoBusax Cbipbsl U KOHEYHOI0 NPOAYKTA.

2.2. KoHTpOnb KayecTBa Ha NPOU3BOACTBE

Ha kaxgyl efuHuuy W3roTaBAMBaeMOro W3fenusi COCTaBMISIeTCS TeXHOMorWYeckasl KapTa, B KOTOPOW MponucaHbl TpeGoBaHWs
no Hanagke 06OPYAOBAHWUS M KOHTPOJIbHBIX MPOBEPOK OMpeAeneHHbIX Y3/0B JIMHUA U nnacTaBToMatoB. [locie Hanagku HeoOGXoauMoro
060pynoBaHnsa Ans NPOU3BOACTBA TPYO U (HUTUHFOB MOJTyYEHHble AaHHble NepeaatoTcsl B OTAEN KOHTPO/S KayecTBa C Leblo NOAAEpXaHUs
3ajaHHbIX NAaPaMeTPOB (TeMnepaTypa Harpeea, MOLLHOCTb, CKOPOCTb U T. A.).

BHe 3aBMCMMOCTM OT TMMa MCXOAHOrO Matepuana OHO [O/IKHO
GbITb CyXM, NOITOMY Nepef Nofauyen B 3KCTpyaAep Cbipbe NPOXOAUT
MPOLECC CYLIKM.

Ha npoTskeHuu Bcero mnpouecca npou3BoAcTBa  TpyG
W (PACOHHbIX M3OENUA  MPOUCXOAMT  MOCTOSHHBIA  KOHTPOSb
¥ 3aMepbl CedyloLmux napamMeTpoB:

- LIEpOX0OBATOCTb BHYTPEHHEN U BHELLHEN NOBEPXHOCTU U3aenns;
+ PaBHOMEPHOCTb TOMLNHBI CTEHKMU;

« OBaJIbHOCTB;

- HapyXHblii Auametp;

- MapKMpOBKa.

KoHTpO/b 33 NPOU3BOACTBEHHBIM MPOLLECCOM, TOMUMO HaG/HOIEHNS CO CTOPOHbI ONEPATOPOB 1 COTPYAHUKOB CNYXObl Ka4eCTBa, MPOUCXOAMT
nocpeacTBOM Y/bTPasBYKOBOro n3MepeHus. KOHTpObHO-U3MepUTenbHOe 060pyAoBaHMe 06eCneunBaeT KOHTPOb U COBMI0AEHUE 3aaHHbIX
pa3MepoB yXe B NpoLecce U3roToBaeHus. B cnyyae oTKNOHeHUS OT 3aaHHbIX MapaMeTpOB YNbTPa3BYKOBOI NpUGOp aBTOMATUYECKU NepefaeT
CUTHan, NocpeacTBOM KOTOPOro NPOAYKLMA 0TOPaKOBbLIBAETCS C NOCeAytoLLel Hanaakoi 060pyA0BaHMS.

BOﬂbLIJYIO POnb B KayecCTtBe M3rotaB/IMBAEMOro npoaykta urpaeTr Ka4vyecCtBo OTAENbHbIX YCTpOI7ICTB NINHUN (THHYLLI,ee U oTpe3atollee
yCTpOVICTBa, BaHHbl OXNaXAEHUA, IKCTPyAep U T. Ll.). B Ccny4dae ecnu Xotqa Obl OHO M3 HUX He COOTBETCTBYET CyleCTBYyOWMM CTaHAapTamMm,
NnPon3BoACTBO KAY€CTBEHHOI0 NPOAYyKTa CTAHOBUTCA HEBO3MOXHbIM.

2.3. JlTabopaTopHbIf KOHTPOJIb Ka4ecTsa

Becb npouecc Npon3BOACTBa CONPOBOXAAETCS NOCTOSHHLIMU TAGOPATOPHLIMK UCMbITAHUAMU, KOTOPbIE ABNSIOTCA OfHO U3 BaXHEMNLUMX
COCTABASIIOWMX KOHTPONS KayecTBa NosyyaeMoro npodykta. Tak, Hanpumep, nepea nepeMeLleHeM UCXOAHOTO Cbipbst U3 30HbI MPUEMKK
B NPOM3BOACTBEHHOE MNOMeELLEHNe OHO 0GA3aHO MPOWTM BXOAHOW NaGOPATOPHbIA KOHTPOMb AN MOATBEPXAEHUS [OaHHbIX, YKa3aHHbIX
B MacnopTe KayecTBa NoCTaBLUMKA HA flaHHYIO MapTUiO Cbipba. HenocpeacTBEHHO NPy BbINOAHEHUM NPOU3BOACTBEHHOMO 3Tana onepaTopbl
W COTPYAHMKM CyXGbl KAUeCTBa eXedacHo HUKCUPYIOT AaHHbIE, NOMyYEHHbIE B X0Je 3aMepOoB NPOAYKLINK, a TaKXe ee BU3ya/lbHOr0 0CMOTPa.

Mo OKOHYaHWM NPOM3BOACTBEHHOMO NPOLLECCA OT FOTOBOW NapTHK 0TOMPAIOTCA 06Pa3Libl COMNACcHO TEXHUYECKOMY PerniaMeHTy v nepeaatotcs
B NlaGopaTopuio Ans fanbHerlero noATBEPX/AeHUs KauecTa. B ciyyae ycnewHoro nNpoxoxaeHus UCMbITaHuiA Ha napTvio odopmnsercs
nacnopT Ka4yecTsa, 1 roToBas NPoAyKLMs NepefaeTcs Ha CKNag.
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McxonHoe cbipbe M roTOBbIA NPOAYKT NPOXOANAT cCnepytowne o6s3atenbHble TeCTbl Ha:
« onpegeneHne reomeTpuyeckux xapakrepuctnk FOCT 29325-92;
« OnpefeneHne OTHOCUTENbHOIO YAnuHeHus npu paspbie FOCT 11262;
+ n3MeHeHue aanHbl nocne nporpesa FOCT P UCO 580-2008;
« onpegeneHve nokasarens Tekyydectu pacnnasa [OCT 11645-73;
« OMpefeneHne CTenmeHW CLWWBKM Matepuana B u3genusax w3 cwutoro nonustuneHa 1SO-10147,
OCT P 59112-2020;
 TMapoCTaTUYECKMe ncnbiTaHns rotoBbix nagenuin FOCT ISO 1167-1-2013;
+ OMpefeneHne MakCUMasbHOro M3rmbaloLLEro MOMEHTA A5 NATYHHbIX WapoBbix KpaHoB EN 13828;
« onpefeneHne TepMoCcTabunbHOCTU [MHAYKLUMOHHBIA nepuog okucnenns (OUT)] TOCT P 56756-2015;
« OnpefeneHne cogepxanus netyumx sewwects Ha cootsetcTaue MOCT 26996-86 n OCT 16338-85;
« onpegenenve nnotHoctn Bewwects FOCT 15139-69;
« onpegeneHve ygapHoi npoyHoctu no Wapnu FOCT 32415-2013;
« OnpefeneHne coctaBa MeTanos;
« ucnbiTanus usgenuii n3 PPSU Ha onpefenexne BHyTpeHHUX HANpskeHnii (no 8 MIMa);
+ OMpPEeAEeneHne HanMuNa/oTCyTCTBUS KUCIOPOAO03aLLMTHOrO 6apbepa B FOTOBLIX U3L4ENNAX;
+ MHEBMATUYECKUE UCMbITaHUS FOTOBbIX U3AENNIA;
* UCMbITaHMS Ha CKaTue;
* UCMbITAHNSA Ha PaCTSHKEHNE COEANHEHWIA.

O6palwjaeM Balwe BHUMaHWE, YTO NOMUMO EXEAHEBHOro MIAHOBOrO KOHTPONS, MPOBOAMTCS BbIGOPOUHBLIA KOHTPOMb
npoayKuum, Kotopasi oT6MpaeTcs C/lydaiHbiM 06pasom B npouecce NPOM3BOACTBA M CO CKMafa rOTOBOW MPOAYKLMM.
Oto6paHHas NPOAYKLUS NPOXOAUT NOMHbI CMEKTP UCTIbITAHUIA B COGCTBEHHbIX Na6opaTopusX U B Na6opaTopuaX HE3aBUCUMbIX
opraHW3auuii, Ha 0CHOBAHUM KOTOPbIX NpoayKumMsa ceptuchuumpyertcs. Mo pesynbTataM UCNbITaHUI COCTABNAIOTCA AeTanbHble
nacrnopra, KOTopble XpaHATCA B KapToTeKax habpuku-npoussoanTens.

2.4. CtaHgapTbl U HOPMaTUBHAA AOKYMEHTaLUSA

DIN 8077 MonunponuneHoBble Tpy6onpoBoAbl. Pasmepsl DIN 4109 3BYKOM30NLMS B CTPOUTENBCTBE XMIbS
MonunponuneHoBble TPy6ONPOBOAbI. MoHTax cucteM ra3ocHabXeHusl, BOAOCHaOXeHus
DIN 8078 P PySonposoA DIN 18381 A
06Lwme TpeboBaHus K kauecTsy. NcnbitaHus 1 KaHanusauuu
DIN 16962 Cnoco6bl COeIMHEHNS N COeMHUTENbHbIE AeTaNun VOB Part C BHYTpPMAOMOBbIE NHXEHEPHbIe CeTH
B HanopHbIx Tpy6onpoBoAax U3 Noaunponuaexa H 6 6
0 e6oBa awm, coe, e eTa
DVGW W308 pMbl 1 Tpe6oBaHns K Tpy6am [MHUTENbHBIM AeTansam

CI 40-101-96 MpoekTMpoBaHUe U MOHTaX TpyGONpoBOA0E Y METOAAM COOPKM CUCTEM NUTLEBOrO BOAOCHAGKEHHS
W3 NOMMNPONNUNEHA PAHAOM CONOMMED

Tov6 EnEG 3akoH 00 3HeprocbepexeHun
Rl A z v v
201 : BHyTpeHHWi# BOLONPOBOL, U KaHaNM3aums 3[aHNi
UE 06LLMe TEXHUYECKME YCNOBMS 3013330.2020
OCT 53630- Tpy6bl HaNOPHbIE MHOTOCNOWHbIE AN CUCTEM BOAOCHAOXEHNs cn OTONMEHME, BEHTUIALMS 1 KOHAVLMOHMPOBAHME
2015 1 otonnenuns. OBLme TexHu4eckne ycnosus 60.13330.2020
1S0 5363-2015 MnactukoBble Tpy60NPOBOALI ANS1 CUCTEM XONOAHOMO
E-DIN1988 BHYyTpeHHMEe KOMMYHMKaLWN NUTbEBOrO BOAOCHAOXeHMS R Y rOpAIUEro BOLOCHAGKeHMA U3 NonMnponuneHa (PP)
DIN 16928 MpoekTMpoBaHNEe COEMHEHNIA N KOMMOHEHTOB 1SO 21003-2 MHorocnoiiHble TPy60NpoBOAbI A1 BHYTPEHHUX CeTel
Tpy6onpoBoaoB XBCwnTBC

3. TEXHOJIOIUt MOHTAXA

3. TexHonorusa MOHTaXxa

OcobeHHocTb cuctembl POCTepm 3aknoyaeTcs B TOM, 4TO ee Pactpy6Has cBapka.
NPUMEHeHne B CUCTeMax XO0JI0AHOro, ropayero BOAOCHaﬁ)KeHVIﬂ n . CBapKa BCTbIK.
OTOMNEHUS HE OrPaHNYMBAET UCMOMb30BAHNS NATYHHON unn gpyron  « CoeauHeHne 31eKTPOCBApHbIMU (OUTUHFaMU.
3amnopHO-perynnpytoLLeid apmatypbl U He UCKNOYaeT BO3MOXHOCTH  « CoeauHeHue C NpUMEHEHNEM CealoBbIX (DACOHHbIX N3aeNuiA.
COEAIMHEHUS CO CTaflbHbiMM TPYGONPOBOAAMM, UYTO OYeHb BaxHO < PnaHUEeBOe COeAnHEHMeE.
B C/lydae PpeHOBaUWM CylLecTBylOWMX TPybonpoBoAoB, rae < PemoHT.
HEOOX0AMMA, HaMpPUMEP, TOIbKO 3aMeHa CTOSIKOB. « Pe3b60B0e coefiMHEHME.
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3.2. Pactpy6Has cBapKa

MoarotoBKa MHCTPYMEHTa

[Ins Hayana MoHTaXa HeoB6XOAMMO MPaBUIbHO NOLrOTOBUTL MOHTaXHOE 060pyAOBaHMe. [Ins 3TOr0 HYXHO A0CTaTb CBAPOYHLIA annapar
3 MOHTaXHOI O SILLMKaA, YCTAHOBUTb €ro B paboyeii 30He, NpeaBapuTe/lbHO 3aKpeniuB (B CyYae CTaLMOHAPHOrO UCMO/b30BaHMUS).

lMepepn yCcTaHOBKOW HarpeBaTesbHbIX I1EMEHTOB HYXHO YOeAMUTLCS, YTO HarpeBaTe/lbHasi NOBEPXHOCTb CBAPOYHOrO annapata uucTas. B
cnyyae HeoOXOAMMOCTM Har peBaTesbHYIO FM/b3Y U HarpeBaTe/IbHbIA LOPH CNIeAYyeT O4UCTUTL HEBOMOKHUCTOM ryGKOA C LieNblo HENoBPEXAEHUS!
HarpeBaTe/bHbIX NOBEPXHOCTEA. 3aTeM BPYUHYIO MIOTHO 3aKPENUTb HarpeBaTeNbHbIE NAALIKWA NPYU NOMOLLM BXOASILLMX B KOMMIEKT Tpy6OK
C NaTyHHOW pe3bOoi. B cnyyae yCTaHOBKM Ha HarpeBaTeslbHbl GIMH HECKOMbKUX MAallek HYXHO Cnefutb, 4To6bl UX NMOBEPXHOCTb
He BbIXOAM/A 3@ KpaWl HarpeBaTe/IbHOro LopHa. Bech npoLecc HacTPoiikv AOMKEH NPOXOANTL B HEHArpeToM COCTOSIHUM CBAPOYHOTO annaparta.

Mocne noaroToBKN CBapOYHbIA anNnapaTt HYXHO NOLKIOUUTL K INEKTPUYECKOA CETU U MPY NOMOLLM Peryasatopa HaCcTpouTb Temneparypy
Harpesa 260 °C. lNepuog HarpeBa 3aBWUCUT OT YCI0BUIA OKpyxatowweid cpedbl. CBapoyHble paboTbl MOXHO HauMHaTb TOMbKO NOC/Ae TOro,
Kak annapat HarpeeTcs 40 HYXHOW TemnepaTtypbl, ONpefennTb KOTOPY0 MOXHO MOCPEACTBOM LUTUNTOBOrO MHAMKATOPA, YCTAHOBIEHHOIO
Ha CBApOYHOM annapate, Uau npy noMoLLm npubopa 6bICTPOro M3MEPEHUS TeMNepaTypbl [6€CKOHTaKTHbIA TepMoMeTp (nupomeTp)]. Mepsas
CBapKa AOMKHA NPOM3BOANTLCS TOMIbKO CMYCT 5 MUHYT NOCNE AOCTUXEHUS CBAPOYHOW TEMNePaTypbl.

Montax tpy6 PP-R/PP-RCT npoussoactBa POCTepm BO3MOXHO NPOBOAMTL NpU TeMrnepaTtype OKpyXawweihd cpefbl

He Huxe 0 °C, MecTo cBapKu cnegyeT 3awmiLaTtb oT aTMocepHbIX 0CaakoB u Nbinu, cornacHo CIM 40-101-96 nyHkr 5.8.
[ |

HarpeBatesibHbli

MHAMKaTOP BKN./BbIK/. MeueBUaHbIA [OpH

(KpacHbliA)

HarpeBatenbHas runb3a

MHankaTtop KoHTpons
Temneparypbl (3eneHbli)
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MoparoToBKa K MOHTAXYy

« PekomeHayeTcs HOXOM WM CreunanbHbIM UHCTPYMEHTOM COCKOBNMWTL BHELHWA CNOW, NpefHa3HauYeHHbI AN HarpeBaHus MOA YroM
30-45° (He 6onee 1 mm).

« lMepen HayanoM MOHTaxa HyXHO OCMOTPeTb MaTepuasn, NPOBEPUTb (hYHKLMOHMPOBAHWE BEHTWEN, KPAHOB W METaNMYeckoi pesbObl.
CBapuBaeMblil (HUTUHT He JO/KEH NPU MOLENNPOBaHUN COefiMHeHUst 6oNTaThes Ha Tpy6e. B cnyyae nonagaHus Takmx 3NEMEHTOB WX CTOMT
0T6PaKOBbIBATb.

Mocne npenBapuTeNbHOrO OCMOTPA B CNy4Yae HeoOGXOAMMOCTM
Tpy6y HYXHO OTpe3aTb NpU MOMOLWM CMeLManbHbIX PeXYLLUX
npuMOOPOB (HOXHWLbI MK TPpyGopes, B 3aBUCMMOCTM OT AMaMeTpa)
ctporo nog yrnom 90 °, o6pa30BaBlUMECs 3ayCeHLbl U CTPYXKY
HYXHO yAanuTb. Mpn NOMOLLW MapKepa peKoMeHayeTcst 0603HauuUTb
rnyouHYy CBapKn Ha KOHLe TPyObl. [pn 3TOM HYXHO y4nTbIBaTH, YTO
Tpyba He AonmxHa ObiTb BCTaBleHa [0 ynopa B MydTy (UTUHra
C LeNbio MPeAOTBPALLEHNS CYXXEHUS NPOXOAHOrO CEYEHUS B MeCTe
coeanHenus (He 6onee 1 Mm).

Ana cBapku TpyObl, apMMPOBAHHOW CTEK/IOBO/IOKHOM, peKOMeHAyeTcsl o6paGoTaTb CMMPTOCOAEPXKALMM PacTBOPOM
BHYTPEHHIOIO CTOPOHY (PUTMHIa M HapyXHbIii KOHeL, TPyGbl. Mpyu 3ToM TaKkXke GYAYT yAaneHbl YacTULbl Menkoro abpasuea
M NbINIK, KOTOPbIe CNOCOGHbI NPOBOLMPOBATL NOBpeXaeHUe TehIOHOBOro NOKPbITUS HACAA0K CBApPO4HOro annapara.

B [1na 06e3XMpUBaHUA PpEKOMEHAYETCA NPUMEHATb CNMpTOCoAepXaLume pacTBopbl (Ao 70%), aueToH NM60 yalT-cnmpur.

CBapka

[lanee nofroToBneHHbI KOHEL Tpy6bl M (PUTUHT BCTAB/ISIEM B HArpEBATE/bHYIO MM/b3y [0 YNopa Ha HarpeBaTe/lbHbIA [JOPH, He BpaLlas.
Mocne Toro kak Tpy6a W (UTUHT NOMHOCTBIO YCTAHOB/IEHbI HA HArPEBATESIbHBIN INEMEHT, HAarpeBaeM UX B TEYEHWe BPEMEHH, YKa3aHHOro
B Tabnuue. Bo Bpemsi HarpeBaHus 3anpeLLaeTcs Bpallath eTa/u C Lie/bio NPefoTBPALLEHNs CKaTUst MaTepuana.

[ocne oKoH4YaHus Harpesa HyXHO CHATb pr6y n CbVITVIHF C Hacagku u MeasieHHbIM NoCTynaTteNibHbIM ABMXEHUEM NPON3BeCTU CoeAUHEHNEe
3/1eMEHTOB. BpeMﬂ C MOMEHTA CHATUA C HarpeBaTeanon nnawkn Ao MOMeHTa CoOeAiNHEeHNA HarpeTtbiX 31e€MeHTOB He AO0/KHO NpeBbllwaTb
ykasaHHoro B Tabnmue N°1
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Ta6nuua N°1. MapameTpbl cBapku

HapyXHbiit auameTp Tpy6bl [ny6uHa capku Bpems HarpeBaHus Bpemsi 06paboTkm Bpemsi oxnaxpeHuns
MM MM cek. DVS' cek. POCTepm” Cex. MMH.
20 14,5 5 8 4 2
25 16,0 7 1 4 2
32 18,0 8 12 6 4
40 20,5 12 18 6 4
50 23,0 18 27 6 4
63 26,5 24 36 8 6
75 30,5 30 45 8 8
90 345 40 60 8 8
10 40,5 50 75 10 8
125 43,0 60 90 10 8

* Bpemsi HarpeBaHus cornacHo DVS 2207 (FepmaHus).
** Bpemsi HarpeBaHus, pekomergyemoe komnaxueit «POCTepm».

Mpu MoHTaXe TPy6 3anpeLLaeTcs NPUMEHSATL COCTaBbl, COAEPXALLME: XN0PCYb(OHOBYIO, a30THYIO, CEPHYIO KUC/OTbI; FafioreHbl, 0NeyM,
nepokcua Boaopoaa, 6eH30/, ToNyon.

B pesynbrate cBapku 06pa3yercsi CMOWHOE MOHOMUTHOE (TOMOTreHHOE) coeanHeHue. [0TOBOe COeAMHEHWE MO UCTEYEHWUN BPEMEHM
OXnaxaeHnsa MOXHO noaBepratb Harpyske.

Tpy6bl gnameTpom 50—125 MM € Lenbio yao6CTBa M yNpoOLLEHNS MOHTAaXa PEKOMEHAYETCS CBapMBaThb CNELMabHbIM CBAPOYHbIM annapaToM.
Takoii CBapOYHbIi annapar SBASETCS CTaLMOHAPHbLIM MHCTPYMEHTOM 1 3@ CYET BCTPOEHHOM0 (OMKCUPYIOLLLEr0 MEXaHU3Ma 3/1IEMEHTOB NO3BONIAET
OCYLLECTBNSATb NPeLBaPUTENbHbIA BbICOKOTOYHbIA MOHTAX CTIOXHbBIX KOHCTPYKLMIA MU 3/IEMEHTOB CUCTEMBI.
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P

3.3. CBapkKa BCTbIK

MonTax Tpy6 auametpom ot 125 go 315 MM MOXHO OCYLLLECTBASATL METOAOM CTbIKOBOW CBapKU. lepe HavanoM CBapOUHbIX PaboT HYXHO
NOArOTOBMTb CBAPOYHbI/A annapart, NpefBapuTeibHO YCTAHOBMB €r0 Ha POBHOW MOBEPXHOCTU, U yOeanTbCs B (hYHKLMOHMPOBAHUM BCEX
MeXaHWYeCKnX aeTanen MalluHbI.

MoarotoBka Tpy6 60MbLIOro AMAMETPa NPOXOAUT CreAyloLMue CTafUM:

1. B cnyyae HeobxoanmocTv oTpesatb Tpy6y cTporo nog yrnom 90°.

2. lMepen cBapuBaHWeM € 0060MX KOHLOB TPyO CHUMAETCS BEPXHMA
CNnoi He 6onee 1 MM (CKpeBGKOM MK CneumnanbHbIM PyOaHKoM).

3. lanee Tpy6bl yCTaHABMBAOTCS B 3@XWMHOE YCTPONCTBO,
hmkcupyrotcs.
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4. TpoBepuTb LWMPUHY 3a30pa MeXAy CBEAEHHbIMM Tpyb6amu
(He 6onee 0,5 mm).

Mocne Toro, kak BCe rOTOBO K CBapke, HYXHO y6eauTbCsi, 4TO
HarpeBaTe/NbHbIA 3NEMEHT LOCTUT HYXHOK Temnepatypsl (210+10 °C).

CUCTEMA TPYB N ®UTUHIOB PP-RCT FRP U PP-R AQUA

3arteM npouecc CBapKu BbIMSIAUT cneaylowmm o6pasom:

1. BctaButb HarpeBaTenbHbI INEMEHT MexXay NOLrOTOBAEHHbIMM
Tpy6amm.

2. OnHOBpEMEHHO 06a KOHLa TpyObl MOAAIOTCS K HarpeBaTelbHOMY
3N1EMEHTY NOA faBNEHNEM.

3. Mocne pocTxeHnss HeoOXOLMMOW BbICOTbI HaM/biBa AaBneHue
CHMXaeTcq, h C3TOro MOMeHTa Ha4nHaeTCd OTCHeT BpeMeHU Harpesa.

4. Mocne OKOHYaHNUA BPEMEHN HarpeBa TPyObl OTBOASATCS OT Harpe-
BAaTE/IbHOTO 3/IEMEHTA, W HArpeBaTesibHbl 3MeMeHT y6upaetcs
B CTOPOHY.

5. HesamegnutenbHo nocne TOro, Kak HarpeBaTesibHbIA 31EMEHT
ybpanum B CTOPOHY, TpyObl BHOBb CABMralOTCS YCTAHOBMIEHHBIMM
Ha CBApOYHOM annapaTe canaskamu.

6. Mop onpeneneHHbiM faBneHnem TpyObl BblAEPXUBAKOTCS
HEKOTOpPOE BpeMs.

[0TOBOE COEAMHEHME MO UCTEYEHUM BPEMEHU OXNAXAEHUA MOXHO
nofBepraTtb Harpyske.
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3.4. CoeanHeHMe 3NneKTPocBapHbIMU OUTUHraMK

YcTaHoBNEHHbIA HA paboyee MECTO CBApPOYHbIA annapat ciegyeT 0CMOTPeTb U NOATOTOBUTL NPOBOAA,
KOTOpble CyXaT Ans CBapuBaHUs 3M1EKTPOCBapHbIX (MTMHroB. [locne 4ero cBapouyHbIA annapart
NOAKMIOYAEeTCs K 3nekTpuyeckon cetn (220 B). OuyeHb BaxHO NMPOKOHTPOAMPOBATH, YTOOLI annapart
Harpencsa fo paboyeii TeMneparypsbl.

MoaroTtoBKa K MOHTaXy

Kpasi Tpy6 BonMXHbI 6bITb OTpe3aHbl nog yrinom 90° cneumanbHbIM UHCTPYMEHTOM (HOXHULBI UK Tpy6opes), 06€3XNUPEHbI U BbICYLEHDI.
B cnyuae cBapuBanus Tpy6 anameTtpom 6onee 50 MM TpyObl HyXXHO 06paboTaTh CneLnanbHbIM CKPEOKOM, 151 TOrO YTOObI CHATH OKUC/IEHHBIN
cnoit. O6palLaem BHUMaHMe Ha T0, 4To npw pabote ¢ Tpy6ammn POCTepm FRP v Aqua He TpebyeTcst AONONHUTENbHBIX MEPONPUSATHIA N0 3a4NCTKE
apMWUPOBAHHOTI O CNOS.

PeKOMeHIJ,yeTCFI 3NIEKTPOCBApPHbIE MYCbTbI [0 HaYyana MoOHTaxa 0CTaB/IATb B OPUTMHANILHOW NOMMITUNEHOBON 0060/104Ke /1 TOro, YT0ObI HE
3arpAa3HnTb U HE NOBPEANTb BHyTpeHHVIVI C/I0/ HarpeBaTe/IbHON Cnupanu. B NPOTUBHOM Cnydae MOHTAX npusegeT K HEKa4YeCTBEHHOM CBapkKe.

CBapka

YnanuB 3alWMTHYIO yNakoBKY C 3/1eKTPOCBAPHON My(hTbl, HAAETb €€ Ha CBaPUBAEMbIE KOHLbI TPYO Takum 06pa3oMm, YTo6bl MyhTa HaXOANNach
€BOOOSHO Ha CBapuBaeMbix TpyOGax 6e3 COOCTBEHHOM HArpy3kn 1 Hanpshxenus. Bo3aywHbIn 3a30p AOMKeH ObiTb PABHOMEPHBLIM N0 BCEMY
06bemy. HecobntofeHne Takux npaBui NPUBEAET K HeONYCTUMOMY BbITEKAHUIO PACNIaBAEHHON MACcChl U HEKAYECTBEHHOMY COEANHEHMUIO.

MoaroToBneHHble 3apaHee KOHTAKTHble NPOBOAA BCTAaBASIEM B CrelMabHble OTBEPCTUS HA BHELLUHEN YacTW 3/1eKTPOCBAPHON My(ThI.
CunTbiBaOLLMM YCTPONCTBOM MPOBOAMM MO LUTPUXKOLY Ha MydiTe, NOC/Ie Yero CBapOYHbIN annapat aBTOMATUYECKN CHUTLIBAET HE00X0auMoe
BPeMs Harpesa. B cnyyae oTCyTCTBMA NOCNEAHEro — HACTPOMTL annapar NoA AuameTp TpyObl BPyYHY0. [10 OKOHYaHUM BPEMEHU HarpeBa
NPOWUCXOAMT aBTOMATUYECKOE OTK/oYeHne. [0TOBOe COeAMHEHNE MOXHO BBOAMTbL B IKCM/TyaTaLMIO HE paHee YeM Yyepes OAMH Yac.
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3.5. CoeiMHeHne c NPUMEHEHNEM CceoBbIX (PaCOHHbIX U3eNUiA

B Tpy6ax, B KOTOpble Aenaetcs Bpe3Ka, HYXHO MPOCBEPUTb
COOTBETCTBYIOLLEE OTBEPCTME CNELMabHbIM MHCTPYMEHTOM (hpesa).

B cnyyae c Tpy6amm POCTepm FRP 1 Aqua He TpebyeTcst LONONMHK-
TENbHOM 3a4NCTKM C0K, Kak B Clydae ¢ Tpy6amu, apMMPOBaHHbIMM
anioMUHUEM.

0693)KVI|I)VIB 1 HACyxo NPOTepeB MoJlyYeHHoe 0TBEepCTUe, NPeaBapuUTe/IbHO HAarpeB M NOArOTOBMB CBAPOYHbIMA annapar o TeMnepatypbl
260 °C, MOXHO NpUCTynNuTb K npoueccy CBapku. HarpeBaTeanbm wTyuep UMHCTpyMeHTa g BBAPHOro cepna BCTAaBNAETCA B OTBEPCTUE
B CTEHKe pr6b| [0 TeX Nop, NOKA NHCTPYMEHT NONHOCTbIO He YNPEeTCA B HAPYXHYK0 NOBEPXHOCTb CTEHKKU pr6bl.

3aTeM WTyLep BBAPHOTO CeAna BCTABNAETCS B HarpeBaTe/bHyto
nnawiKy 40 Tex nop, noka NnoBepxHOCTb Cefsia He ynpetca B Kpan
HarpeBaTeNbHOr0 3/1EMEHTA.

Cnycta 30 cekyHA CBapOuHbIA annapaT W3BNeKaeTca U3 Tena
TpyObl, @ BBAPHOE CEAI0 M3BMEKAETCSA C HarpeBaTeNbHOW NAaLLKMY,
nocne Yero HesameLUTENbHO BCTABNSETCS B HarpeToe oTBepcrue
TpyObl.

3atem cepno cnefyer TOYHO M MAOTHO, u3beras BpaLULeHus,
NpUXaTb K HarpeToil HapyXHOW NOBEPXHOCTW TPyObl, HEMOABUXHO
(hukcnpys B TeveHune 15 cekyHa.

Mocne 10 MWHYT OCTbIBaHNA COeANHEHNE MOXHO BBOAUTb
B 3KCnyaTauuio.

3.6. ®naHueBoe U pe3bboBoe coeguHEHHNE

B cuctemax wHXeHepHOro obecneyeHus 34aHUA U COOPYXEHWH A WCNONb3yeTcs 3anopHO-perynnpyowas apMatypa M HaBeCHoe
060pyLoBaHNe, KpenieHme KOTOporo K cuctemam Tpy6onpoBOLOB NPOMCXOANT NOCPELCTBOM OTBETHbIX (PNAHLEB MK Pe3bO0BbIX COELMHEHNI.
YHukanbHocTb cuctembl POCTepm no3BONSIET OCYLLECTBMTL MOHTAX C TAKOW apMaTypoi;

« Brynka noa dnaHew n3rotaBamBaeTcs U3 NOAUNPONMAEHa Ans hukcaumm Ha Tpy6onpoBOAE OTBETHOMO (haHLa;
+ OTBeTHbI CTaNbHOI (hnaHew, YBEMYNBAET CPOK CYXObl U3AENNS, HE YXYALLIAs NPy 3TOM ero (hM3nyeckux CBoiCTB (tabnuua N° 2);
« Pa36opHble pe3b60Bble COEANHEHMS C HAPYXHO U BHYTPEHHE! pe3b00ii (aMepuKkaHKa);
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+ HepasbopHble pe3b60Bble COANHEHNUS C HAPYXHON 1 BHYTPEHHEN pe3bOoi.

« MoHTaxHoe obopynoBaHue, He06XoAMMOe A5 CBAPKHW, MAEHTUYHO TOMY, YTO NPUMEHSIETCS A1 PAaCTPYOHON CBAPKMU.

« [lepen MOHTaXOM He0OX04MMO YOeaNTLCS, YTO BTy/IKa No4 dhiaHel, cam (naHew nim KOMOMHUMPOBAHHBIA (OMTUHT NOLO6PaHbI NPaBULHO,
¥ NpefBapuTeNbHO, 40 NPUCOELMHEHNS BTYNKM K TpyOe, (hnaHel, Heo6xoAMMO HaAeTb Ha TpyOy, CONOCTaBMB ero C NPeAnosaraeMbiM MECTOM
COe[lIHEHNS HaBECHOro 060PYA0BaHMS, @ MECTO CBAPKN 06E3XNUPUTD.

« [locne ocyLiecTBieHMs MOHTaxa 00paTHbIA (hnaHel HYXHO NOABECTU K BTY/IKE, HAXOAALWENCH Ha KOHUe TpyObl, M NOCPeAcTBOM 60MTOB
NPON3BECTN COEMHEHNE C OTBETHbIM (PIaHLEeM HaBECHOr0 0060PYA0BaHMS, YCTAHOBUB YNNOTHUTENbHbIE NPOKIAAKN.

Tabnuua N°2. TexHuyeckune xapakTtepuctnku dnaHues ctanbHbix POCTepm

Yeprex Pasmep E | S F D Kon-Bo oTBEpCTMiA
50 148,75 105 13,55 18,24 62,03 4
63 158,85 120,5 13,83 18,05 78,15 4
75 179 143 15,6 17,85 92,42 4
90 194 157 15,9 18 108,09 4
l 1k ' l 10 212,35 17,4 17,9 17,6 135,07 8
F D 125 2415 207,25 17,77 18,08 159,09 8

3.7. PeMoHT

PeMOHT anekTpocBapHbiMU My Tamu

B cnyyae noepexmeHus cpefgHed yactu TpyOGonpoBofa HeOGXOAMMO Bblpe3aTb MUHUMYM 3—4 AnUHbI My(Tbl MOA NPAMbLIM YI/IOM.
3aTeM MOArOTOBUTb HOBbIA OTPE30K TPYGbl, MOAXOAALIMA HA Bblpe3aHHOE MECTO (MPeABapUTENbHO 3aYMLLEHHbIA C 0GEenX CTOPOH W
06€3XNPEeHHbIA) Ha ANUHY YyTb Gofblue Lenoi MydTbl. BbiHYTb U3 YNakoBKM [Be 3N€KTPOCBApPHbIE My(Thbl U HacaauTb UX Ha 06a KOHLA
NoAroTOB/IEHHOro OTpe3ka TPyGbl. 3aTeM Ha npeaBapuTenbHO 06pEe3aHHbIi CyLLeCTBYOWMA TPyGoNpoBoa BCTaBUTb TPYGy € MydTamm
W HafIBUHYTb My(Thl 10 MAPKMPOBKM Ha CTapoii TpyGe. PekoMeHayeTcs, uToGbl TpYGbl GbiNM BbICTaBAEHbI POBHO W HE HEC/IN HUKAKOW Harpy3Kiu,
npex/ae YeM OHM NOABEPTHYTCA NPOLIECCY CBAPKM.

PemMOHT MeTOOM BN/1aBNEHUSA
PemoHT NoBPEeXAEHHbIX Yy4aCTKOB MOXeT OCYLLeCTBIATbCA METOAO0M BMJl1aB/IEeHUA B oGpasoBaBmeecq oTBepCTne nonunponnneHoBsoro

unnuuapa. na MoHTaxa TpebyeTcs NOAKNIOUUTL B SMIEKTPUYECKYIO CeTb CBAPOYHbINA annapart C yXe YCTAHOBNEHHOW Ha Hero PEMOHTHOM
HaCcafKoh N HaCTPOUTb HEOBXOANMYIO TEMNEPaTypy.
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MpenBaputenbHO  NOArOTOBUTb — PEMOHTHYIO  MOBEPXHOCTb
NoBpeXAeHHOro Tpy6onpoBoAa, PacCBEP/INB OTBEPCTUE AMAMETPOM
10 MM 1 06€3XMpPUB ero. Ha pEMOHTHOM LMAVHAPE U3 NONUNPONUIEHA
HEOOXOAMMO OTMETUTb MApPKEPOM TNyOMHY, PaBHYD CymMMe 2 MM
W TONLMHBI CTEHKN NPOCBEPSIEHHOW TPYObI.

EANHOBPEMEHHO HEeoBXOAMMO HauaTb PA30rpPeB BHYTPEHHUX
CTEHOK MOBPEXAEHHON TPYGbl 1 PEMOHTHOMO LIMAMHAPA, BblAEepXas
BpeMsi Harpesa — 5 ceKyH/l. 3aTeM Pa30rpeThlit PEMOHTHBIA LMAUHAP
HYXHO BCTaBWUTb B HAarpeToe 0TBepcTue, u3beras 0CeBOro BPalleHus
UMAMHAPA.
Mocne OXMaXAeHWs MNULLHIO YacTb  MOAMMPONUAEHOBOIO
UMAMHAPA HEOBX0ANMO Cpe3aTh. e ——

4. CMMOCObbl YCTAHOBKHW TPYBOIMPOBOJ0OB

4. Cnoco6bl NpoKnaaKu

Cnoco6 moHTaxa TpybonpoBogoB POCTepm He 0TaMyaeTcsd OT TPAAMLMOHHbIX CMOCOOOB MOHTaXa CTasibHbIX TPyGONpPOBOAOB,
HO JONONHUTENbHBIE NpenmMyLiecTBa cucteMbl POCTepm no3BonsoT NpoknaabiBaTh TPYObl KAK OTKPLITbIM COCOOOM, TaK U 3aKPbITbIM.

OTKpbITbIN CNOCO6

B wrpo6ax 1 B kaHanax B nonax v B notonkax B cTeHax (nog WTyKaTypKoii, B nekopaTuUBHbIX LWaxTax
B KaHanax 6e3 Tennonsonsuum)

3aKpbITbli cNoco6

||l||||IH]HH )]

inH

(i

110
Sy

B C/ly4yae CKpbITOW NPOKIaAKM pr60|’lpOBO,E|,a KaHas, B KOTOPbIN YKNa[blBalOTCA prﬁbl, JOMKEH ObITb CBOBOAHBLIM U 06ecneynBaTb
KOMMEeHCaUMIo JIMHENHOrO pacLUUpeHuns. CTosikM [OMXKHbI ObITb U30/IMPOBAHbI WU 3ALLMLLEHBI FOPPUPOBAHHOM pr60171, onTuManbHO
UCMob30BaHMe NEHONONNYPETaHOBOW U30M1ALMN N MEXAHWYECKON 3aLLMThI pr60|'lpOBO£|,a.

MoHTax, Kpennexue prﬁOI'IpOBO,D,HbIX CTOSIKOB M OTBETB/IEHW NPU CKPbITO NPOKNAAKE BbINOMHATCA B 3aBUCUMOCTU OT BbIOPaHHOM0
Mna pr5b|. Bce Kpennenus Ha cTosiKax A0MKHbI ObiTb BbINO/HEHbI KaK XECTKUE Onopbl.
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Mpu ckpbiToil Npoknagke, 06ecneyns PacrooXeHNe XoMyTa XECTKOr0 KpemneHus nepes Kax/aslM 0TBeTBIeHNeM TpyObl, paspeLuaeTcs
npeHebperaTb NMHERHBIM PACLIMPEHNEM B C/ly4ae UCNOMb30BaHUS apMUPOBAHHbIX CTEKIIOBOSIOKHOM TPy, T. €. yCTaHaBNMBaTh CTOSKM 6e3
KOMMeHCaLMOHHbIX KoneH. B Takom ciyyae obpasytoLieecs NMHeRHOe paclumperne Mexay XeCTKUMM ONopamu He OKasbiBaeT OTPULLATENbHOTO
Bo3aencTaus. Mpu 3TOM HEOOXOAMMO CNeauTb 3a TeM, YTOObl PAcCTOHWE MeX[y HEMOABWXHLIMU OMOpaMu Ha CTOsIKaX He MpeBbILano
3 mMeTpoB.

an CKprTOﬁ npoKnagke HeapMUPOBAHHbIX pr6 ANA CUCTeM ropsayero BOAOCHa6GXeHUs HeobXx0auMo 06ecneynTb A0CTaTouHoe
MPOCTPAHCTBO ANdA ynpyroro “3rnba B COOTBETCTBUM C JIMHENHLIM pacwmpeHnemMm CToska. 3T0 MOXHO Cfenatb 3a CYeT ONTUMAsIbHOro
pacnonoxeHusa CToAKa B WaxTe, opraHusaumm ynpyroro n3rnba OTBETBEHMUS 3a CYeT yBennM4eHna COOTBETCTBYIOLLEro guameTpa NpoxXoAHOro
CceYyeHuna 4Yepes nepekpbITu4.

Mpu npoknagke Tpy6 NoA WITYKaTYPKO# WAKM B NOAY /IMHEAHOE PACLUMPEHUe, Kak NPaBuio, He NPUHUMAETCS BO BHUMaHWe. M3onauus
YKNaablBaeMoro TpyGOMNpoBOAa BbIMOMHAETCA B COOTBETCTBUM C OMUCAHHBIMK Bbilwe CNocoGamu, YTo obecreunsaer Tpybe [OCTATOYHOE
NPOCTPAHCTBO A1 PacluMpeHus. B ciyyae OWMGKM B pacyeTax SIMHERHOro PacLuMPEeHUs U HEMPaBUIbHOrO BbIGOpa MEpONPUSATUIA MO ero
KOMMEHCaLNM BO3HMKAIOLLEE HaNpsKeHNe 0CTAaTOYHOMO IMHEHOTO PaCLIMPEHNst BOCTIPUHUMAETCS MaTepUasoM.

Mpy npoknaake NOANNPONUAEHOBLIX TPY6 OTKPLITHIM CMOCOGOM TEXHOIOMMS MOHTAXa HE OT/IMYAETCS OT TEXHOMOMMM MOHTaXa CTasfbHbIX
TPYGONpPOBOAOB 1 OCHOBHOE BHUMaHWe OTBOAMUTCS BHELUHEMY BUAY U NPSIMOMHEAHOCTU FOTOBLIX TPYGONPOBOA0B. [OGUTLHCS 3TOrO MOXHO
NP1 UCMO/b30BAHUN B CUCTEMAX rOPAYEro BOLOCHAGKEHUS W OTOMNEHUS aPMUPOBAHHbIX CTEK/IOBOIOKHOM TPYG, KOMMEHCALUMI0 KOTOPbIX
BO3MOXHO OCYLLECTBUTbL NOCPEACTBOM OPraHN3aLmMi MEHbLUMX KOMMEHCALMOHHbIX PACcCTOAHMIA. B TaKOM C/lyyae NpaBUibHO YCTAHOB/EHHbIE
XECTKIE KpenseHns Ha Tpy6onpoBoAe NepeBeayT CO3AaOLLMECS HAMPSXXEHUS NPU IMHEAHOM PACLUMPEHUN B CTEHKM TPYGONpOBOAa.

4.2. O6LMe MHCTPYKLIUN K MOHTaXY

Mpu moHTaxe Tpy6onposopos cuctembl POCTepm HeobGxoaumo cobntofath cnepylowme npasuna:

1. [Ing MOHTaxa A0NyCTMMO UCMO/b30BaTh TONLKO NPEABAPUTENbHO NOATOTOB/IEHHbIE, HEOPAKOBaHHbIE 1 HEMOBPEXAEHHbIE U3LeNus.
2. 06ecneynTb onpeaeneHHbIe MePoNpUATMS NO MOHTaXy TPYO 1 UTUHIOB Npu Temnepatype He Hxe 0 °C.
3.He ponyckaTtb MexaHW4ecKux noBpexaeHnii Tpyo 1 (MTUHIOB B MPOLLECCE XPaHEHUS U TPAHCMOPTUPOBKM.

370 NpaBuI0 0COBEHHO cnepyeT cobtoaaTh npu pabote ¢ Tpy6ammn, apMUPOBAHHBIMU CTEK/TOBOSIOKHOM.
4. He ponyckaeTcs npsiMoro B3aMMofeincTus Tpyo 1 (OUTUHIOB C OTKPbITbIM OFHEM.
5. Cobntofatb npasuna Npu roMmoreHHomn ceapke cuctemsl POCTepm.
6. 1ns pe3b60BbIX COEANHEHUI HEOOXOAMMO 1CMOb30BaTb OPUrMHA/BHBIE PE3bO0BbLIE (UTUHTH.

[insi ynnoTHeHnsi pe3b60BbIX COEANHEHUIA MCMOMb30BATb CeLmanbHble YNNOTHALWME MaTepuansbl.
7. 3anpeluaetcs Hape3aTb pe3bOy Ha NOUMPOMNUIEHOBbLIX PUTUHIaX 1 TPyOaXx.
8. U36eratb cBapOUHbIX PaboT BOIN3M COELMHEHNS METANINYECKOro TPYBONpPoBOAa C NOMUNPONUIEHOBbLIMK TPYOaMu.
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4.3. JInHenHoe paclumpeHme

MnactukoBble prﬁOI’IpOBOﬂ,bI HapaBHe CO CTa/ibHbIMU prﬁOI’IpOBO}J,aMI/I noaBepXeHbl TENN10BOMY I'II/IHeI?IHOMy pacCliunpeHuto. OcHoBHoM
BEJIMYNHON ANa pacyeta NMHERHOr o pacluunpeHuna aBndaeTca pasHunua mexany paéoqeﬁ TeMHepaTypon I'IpOTeKa}OLLI,eVI XUAKOCTU I TeMHepaTypon
MOHTaXa.

Tabnuua N° 3. CpaBHUTENbHAA TabanLa KO3 hULMEHTOB IMHERHOTO pacIMPeHust

Martepuan KoathdhmuneHT nuHeiHOro pacumpenus
Cranb 0,010
Menb 0,020
Metannonnactuk 0,030
MonunponuneH, apMpoBaHHbli honbroi 0,030
MonunponuneH, apMUPOBaHHbIA CTEKIOBONOKHOM' 0,035
MBX 0,120
PE-X 0,150
Monunponunex 0,150

*Insa Tpy6 POCTepm PP-RCT FRP n POCTepm Aqua SDR 6.

JInHenHoe pacwmnpeHune Tpy6onpoBoaa paccuMTbiBaeTCS NO cnepyowein opmyne

Al=o x L x At

N° 3HaueHue Bennunna
Al JInHeiHOE pacwmnpexne MM
KoathhuumeHT nuHeiHoro pacwmnpenmns ans 1pye 0,15 mm/m °C
o
KoachpuumeHT nuneitHoro pacwmpenuns ans FRP-1py6 n Aqua SDR 6* 0,035 mm/m °C
L [InvHa KOMNEeHCcaUNoHHOro 0Tpeska Tpy6b! M
At PasHuua mexay paboueii TeMnepaTypoi 1 TeMnepaTypoi npu MoHTaxe °C

*[nsa Tpy6 POCTepm PP-RCT FRP 1 POCTepm Aqua SDR 6.

anIBe}J,eHHbIe HUXe TabamnLbl 1 FpanI/IKVI MO3BONAKT onpeaenTb BENIM4YNHY NMHERHOr 0 paclnpeHund, He NoNb3yACb NPU 3TOM (i)opMynon
pacyeTta.
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InarpamMa NUHeHHOro pacluMpeHns AN HeapMUPOBaHHBIX TPYG

OnvHa
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Tabnuua N° 4. Tabnuua NMHERHOro pacluMpeHus B 3aBUCMMOCTY OT TEMMEPATYPbI M ANIMHBI 0TPe3Ka TpyObl

LinuHa TpyGbl, Pasnuua Temnepatyp AT, °C
M 10 20 30 40 50 60 70 80
0,1 0,15 0,30 0,45 0,60 0,75 0,90 1,05 1,20
0,2 0,30 0,60 0,90 1,20 1,50 1,80 2,0 2,40
03 0,45 0,90 1,35 1,80 2,25 2,70 315 3,60
04 0,60 1,20 1,80 2,40 3,00 3,60 4,20 4,80
0,5 0,75 1,50 2,25 3,00 375 4,50 5,25 6,00
0,6 0,90 1,80 2,70 3,60 4,50 5,40 6,30 7,20
07 1,05 2,10 315 4,20 5,25 6,30 735 8,40
0,8 1,20 2,40 3,60 4,80 6,00 7,20 8,40 9,60
0,9 1,35 2,70 4,05 5,40 6,75 8,10 9,45 10,80
1,0 1,50 3,00 4,50 6,00 7,50 9,00 10,50 12,00
2,0 3,00 6,00 9,00 12,00 15,00 18,00 21,00 24,00
30 4,50 9,00 13,50 18,00 22,50 27,00 31,50 36,00
4,0 6,00 12,00 18,00 24,00 30,00 36,00 42,00 48,00
5,0 7,50 15,00 22,50 30,00 37,50 45,00 52,50 60,00
6,0 9,00 18,00 27,00 36,00 45,00 54,00 63,00 72,00
70 10,50 21,00 31,50 42,00 52,50 63,00 73,50 84,00
8,0 12,00 24,00 36,00 48,00 60,00 72,00 84,00 96,00
9,0 13,50 27,00 40,50 54,00 67,50 81,00 94,50 108,00
10,0 15,00 30,00 45,00 60,00 75,00 90,00 105,00 120,00
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Ovarpamma nuHenHoro pacwupenus ana 1py6 POCTepm FRP n AQUA
LnunHa TpyBet
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Ta6nuua N° 5. Tabnuua NMHEAHOr0 pacLuMpeHns B 3aBUCUMOCTY OT TeMMnepaTypbl U ANWHbI OTpe3Ka TpyObl
[nuHa PasHuua Temnepatyp AT, °C
TPYGL. M 10 20 30 40 50 60 70 80 90 100
0, 0,04 0,07 on 04 0,18 0,21 0,25 0,28 0,32 0,35
0,2 0,07 0,14 0,21 0,28 0,35 0,42 0,49 0,56 0,63 0,70
0,3 on 0,21 0,32 0,42 0,53 0,63 0,74 0,84 0,95 1,05
0,4 014 0,28 0,42 0,56 0,70 0,84 0,98 112 1,26 1,40
0,5 0,18 0,35 0,53 0,70 0,88 1,05 1,23 1,40 1,58 1,85
0,6 0,21 0,42 0,63 0,84 1,05 1,26 1,47 1,68 1,89 2,10
0,7 0,25 0,49 0,74 0,98 1,23 1,47 1,72 1,96 2,21 2,45
0,8 0,28 0,56 0,84 112 1,40 1,68 1,96 2,24 2,52 2,80
0,9 0,32 0,63 0,95 1,26 1,58 1,89 2,2 2,52 2,84 315
1,0 0,35 0,70 1,05 1,40 175 2,0 2,45 2,80 315 3,50
2,0 0,70 1,40 2,10 2,80 3,50 4,20 4,90 5,60 6,30 7,00
3,0 1,05 2,10 315 4,20 5,25 6,30 735 8,40 9,45 10,50
4,0 1,40 2,80 4,20 6,50 7,00 8,40 9,80 11,20 12,60 14,00
5,0 1,75 3,50 5,25 7,00 8,75 10,50 12,25 14,00 15,75 17,50
6,0 2,0 4,20 6,30 8,40 10,50 12,60 14,70 16,80 18,90 21,00
70 2,45 4,90 735 9,80 12,25 14,70 1715 19,60 22,05 24,50
8,0 2,80 5,60 8,40 11,20 14,00 16,80 19,60 22,40 25,20 28,00
9,0 315 6,30 9,45 12,60 15,75 18,90 22,05 25,20 28,35 31,50
10,0 3,50 7,00 10,50 14,00 17,50 21,00 24,50 28,00 31,50 35,00
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4.4. KomneHcaums IMHEAHOro paclUMpeHUs

B Tex cnyyaax, korga camokomneHcauma TDY6OI'IPOBOD.6 HEBO3MOXHa 3a cyeT 60/ee 4acToro Kpenexa Wam CyLeCTBYIOLLER apxXMTeKTyphbI
3[aHun$, 3Has IMHeRHOoe paclMpeHne, MOXHO PaccuuTaTb U MPUMEHNTL CreLnanbHble KOMMNEHCAToPbI:

-06pa3sHblit KOoMNeHcaTop [M-06pa3HbIii KOMNEeHcaTop MpeaBapuTeNnbHOE HaTSXEHNe Metneo6pasHblil KOMNEHCATOP

MuHuManbHas aniMHa rubkoro KOMNeHcaTopa paccunTbiBaeTCs No cneayroLleir hopmyne:

L = K-/dAl

0603HaueHne Onpepenexve BenuunHa
Lk MuHuManbHas annHa rmbKoro KoMneHcaTopa MM
K KoHctaHTa Matepuana 15%/25*
d HyxHbliA anameTp Tpy6onpoBoaa MM
Al JnneiiHoe pacwmpenne MM
At Pa3Huua mexpay paboueii TemMnepaTypoii 1 TeMnepaTypoii Npu MoHTaxe °C

*15 ans Tpy6, apMMPOBaHHbIX CTEKNOBOMIOKHOM, 25 ANt 0AHOCNOMHbIX Tpy6 PP-R.

Y - AEACTBYIOLLAS CUNA TMHERHOTO pacLIMpeHus
CO - ckonb3siwas onopa
HO - HenopBwxHas onopa
L - AMHa KOMMEHCaLMOHHOro 0Tpe3Ka Tpyobl

M-o6pas3Hbii KOMMNeHcaTop

ﬂ-o6pa3|-|bu7| KOMMEHCATop fABNAeTcd COCTaBHbIM U3 [OBYX l'-o6pa3Hb|x KOMNEHCATOpPOB, MO3TOMY MWHUMANbHAA [OJINHA rmékoro
KOMNEeHcaTopa paccyutbiBaeTCA TaK Xe, KakK WU ang F-06pa3|-|oro KOMNEeHCAaTopa, @ MMHMUMANbHAA LWUPUHA ﬂ-06pa3Horo KOMNeHcaTopa

paccyuTbiBAETCA NO cnegytoLei popmyne:
min a

0603Ha4eHue Onpepenexve BennunHa
Bmin LLinpnHa KOMNEeHCaLUOHHOMo KoNleHa MM
Al JnHeiiHoe pacwupeHne MM
B, Be3onacHoe paccTosiHue 150 Mm

28



CUCTEMA TPYB N ®UTUHI OB PP-RCT FRP U PP-R AQUA

KomneHcauus ¢ npeaBaputTesibHbiM HaTAXXeHUeM

Mcnonb3oBaHue NpeaBapuTeIbHOrO HaTSXEHUS B KOMMEHCATope U B YCNOBUAX HEXBATKM MeCTa NO3BOIAET YMEHbLUNUTb LWAPUHY rnékoro

KOMNeHcaTopa Bmin’ npw 3T0M 06€eCneyYnB PaBHOMEPHOCTb BHELLIHEro BUAa KOMNeHcaTopa.

[nnHa rnbkoro KomneHcatopa ¢ NpefBapuUTe/IbHbIM HATSXXEHWEM PACCUUTLIBAETCS MO cnegyouen qupMyne:

L =K-/dAI/2

0603Ha4eHne Onpegenexue Benununxa
L, [lnnHa rmbKoro koMneHcaTopa C NPeABapUTENbHbIM HAaTSXKEHNEM MM
K KoHctaHTa maTtepuana MM
d HyXHbii# gnameTp Tpy6onposoaa MM
Al JInHeiiHOE pacwmnpexne MM

Metneo6pas3Hblit KOMNEHcATOP

B tex cnyyasix, korga caMokoMneHcauums Tpy6onpoBoaa HeBO3MOXHA 3a cHeT 60/1ee YacToro Kpenexa uiu CyLLeCTBYIOLLer apxUTeKTypbl
3[laHNS, 3Hast NINHENHOe pacLUMpeHUe, MOXHO PaccuMTaTh W MPUMEHUTb NeTneo6pasHble KoMNeHcaTopbl. KomneHcupytowas cnoco6HOCTb

B 3aBUCMMOCTM OT iMameTpa npueefeHa B Tabnuue N°6

Ckonb3swas Ckonb3swas
onopa onopa

i 5 e e L e ey e e o e e
HenopsuxkHas 5 HenongumkHas
onopa onopa
HenopswxHas
onopa
Ta6nuua N° 6. KomneHcupytoLlas cnoco6HOCTb NeTneo6pasHbix KOMNEHCAaTOPOB
HapyxHblid guameTtp Tpy6bl, MM 16 20 25 32 40
KomneHcupytowas cnoco6HOCTb, MM 85-90 80 65-70 55 45
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Mpumep pacuyeTta NMHENHOro paclUMPEHUS U KOMNEHcaTopa:

3apava 1

Heobxoanmo paccumtatb MUHUMaNbHbIE pa3Mepbl [1-06pa3HOro KOMNeHcatopa Ans NoaAMNPONUAIEHOBO TPyObl, apMUPOBAHHON
cteknoBonokHom, POCTepm Aqua. InuHa pacueTtHoro yyactka 60 M, paboyas Temnepatypa B cucteme 65 °C.

Bennunna 0603HaueHne 3HaueHue Bennunna
KoadpchnumeHT nuHeiiHOro paclumpenms ans apMMpoBaHHbIX TPY6 o 0,035 MmM/m °C
[InvHa KOMNEHCaUNOHHOro 0Tpeska Tpy6b! L 60 M
HapyxHbiid fuameTp Tpy6onposoaa d 32 MM
PasHnua mexay pa6?qe|7| TeMmneparypoi At 65 o
1 TeMnepaTypoii Npu MOHTaxe

Pewwenue: OnpeaensieM NuHeliHoe paclunperne, o6pasytoLieecs Ha yqacTke 60 M:
Al'=0,035 x 60 x 65 =136 mMMm.

B kauectBe TMnNa KkomneHcatopa ucnonb3yem [1-06pa3Hbiin
KomneHcartop. [ns 3Toro paséusaem 1-06pa3Hbii KOMNEHCATOP
Ha fABa [-00pa3Hbix KOMMEHCaTopa, MOMAyYnB MNpU  3TOM
OJIMHY KOMMEHCALMOHHOr0 oTpe3ka Tpybbl, paBHyto 30 M, ; .
W, COOTBETCTBEHHO, 06pa3yloLLeecs Ha 3TOM OTPE3KE NIMHEHoe 8 i 266 on 0] ) [ e
paclumpenmne 63 M. 4

Torna, L, = K x V3Z X 68 = 699 mw, i —l:ﬁ:l R
HO

150 m , [ iy 5

B, = 150 + 2 x 68 =286 MM.

MonyyeHHble fAaHHble onpefenstoT pasmepbl [1-06pasHoro o 2000
KOMMneHcaTopa, paBHble: 699 x 286 mm.

Ecnu apxutekTypa 34aHns He N03BONSET YCTAHOBUTL A@HHbIA KOMNEHCATOP, TO CefyeT yBENNYMBaTh KOMYECTBO KOMMNEHCATOPOB,
yMeHbLUan ux pasmepsbl. ns 370ro pasomBaeM NpSMOSIMHENHbIA YY4aCTOK Ha ABa NPy NOMOLLM HENOABWXHON onopsbl. ocne vero
PaccYnNTbIBAEM HA KaXAblA U3 NOMYYEHHbIX y4acTKoB [1-06pas3HbI KOMNEeHcaTop, cocTosAwmnin u3 4 M-obpasHbiXx KOMNEHCAaTOpPoB
C KOMMEHCALMOHHbIMM OTpe3Kamm 15 M.

Torpa Al = 0,035 x 60/4 x 65 = 34 mMm,

Lk= K x V32 x 34 =494 mm,
B = 150 + 2x34= 218 mm.

IL mm 3L mm 34 mm
s BN T o BN
¥ Yoo - ¥

[ h
N B
(]

*=I - ) A
Eima  F oA [;Ji_lil]] Ji_'| N e '_br‘u

L L il g ;
o w Ho w Bl ST | Ho

2om o e } |

- !ﬁgkmm v -. "| L9L mm
‘[1.
==

o -

15 000 mm 15 000 mm 15 000 mm 15000 mm

Mony4yeHHble AaHHbIe onpegensioT pasmepsl [-06pasHoro komneHcaTopa, paBHbie: 494 x 218 mm.
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4.5. Cnoco6bl KpenneHus

MonTax Tpy6onpoBogoB cuctembl POCTepM AofXeH OCyecTBAATLCS C yYETOM NIMHENHbIX PacCLUMPEHWiA, 0COOEHHOCTE maTepuana
n coeanHenuni. B kpennennn tpy6onposoaa ncnonbaytotcs ckonbaswme (CO) u HenogsuxHble onopsl (HO).

YcTaHOBKa HeNOABMXHBIX ONOP HEOOXOANMA 15 XECTKOI thmkcaumm Tpy6onpoBoa. B kauectse HENOABUXHbIX ONOP MOXHO UCMONb30BaTh
XOMYTbl C Faiikkonm W PE3UHKOW, KPenneHWe KOTOPbIX MPOUCXOAMT NpK MOMOLUM LIMWAbKK, camope3a uau aHkepa. CyllecTByeT HECKONbKO
BAPMaHTOB YCTAHOBKMW HEMOABWXHbBIX OMNOp:

2. B mectax oTBeTBNeHNs Tpy6onpoBoaa 3. Ha npsimMbix oTpe3kax npu noMoLu
YCTAHOBKM XECTKUX XOMYTOB

4. B mecTtax npucoefuHeHns apmatypsbl 5. Mexay AByMs (haCOHHbIMU U3[ennsmMmu 6. [Mpn nomoLLm ABYX XOMYTOB
1 OAHOrO PUTHHra

YcTraHOBKa nofBMXHbIX onop obecneynBaeT CBOOOAHOE ABWMXEHWe TPyObl HA KOMMNEHCUMPYeMbIX yyacTkax TpybonpoBoaa. B kavecrtse
MOABWXHO OMOPbI MOXHO UCMOJIb30BaTh KPEneHne-KAUmcy uamn CBO60AHO 3aTAHYTbIA XOMYT. YCTaHOBKA MOABUXHbIX OMOP OCYLLeCTBASETCS
cnegytoLmm 06pasom:

Ha npsiMbix oTpeskax Tpy6onpoBoAa Npu NOMOLLM Ha nopsecHbix xomyTax Yknapgka Tpy6onpoBoga B CBOGOAHbI xenob
YCTaHOBKM K/UMC 1 HE3ATSHYTbIX XOMYTOB

HOMUHANbHbIA HAPYXHbIA Pacctostie, Mm
RIS ) 20°C 30°C 40°C 50°C 60 °C 70°C 80°C
16 500 500 500 500 500 500 500
20 600 600 600 600 550 500 500
25 750 750 700 700 650 600 550
32 900 900 800 800 750 700 650
40 1050 1000 900 900 850 800 750
50 1200 1200 1100 1100 1000 950 900
63 1400 1400 1300 1300 1150 150 1000
75 1500 1500 1400 1400 1250 150 1100
90 1600 1600 1500 1500 1400 1250 1200

Tabnuua N° 7. PacctosiHne mexay onopamu Npu ropusoHTanbHoi npoknagke tpy6onposoaa (CM 40-101-96)

lMpu NPOEKTMPOBaHWM BePTMKaNbHbIX TPYOONPOBOAOB OMOPbLI YCTaHABAMBAKOTCA He pexe yeM yepes 1000 Mm ans Tpy6 C HapyXHbLIM
panameTpoMm A0 32 MM U He pexe 4yeM yepes 1500 MM s Tpy6 60nbLLIOrO AnameTpa.
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4.6. Tennounsonsiuusa Tpyéonposoaos

«TennoByto u3onauMIO cnepyet npegycMaTpuBatb AN TPyOGOMPOBOAOB CUCTEM OTOM/EHWS, MPOK/IaAblBAEMbIX B HeoTan/jMBaeMblX
noMeLlLeHnsix, B MecTax, e BO3MOXHO 3amep3aHuWe TennoHOCUTENs, B WCKYCCTBEHHO OXNaX[aeMblx MOMELLEHUSX, a Takxe Aans
npeaynpexaeHns 0Xoros u kongexcauum snaru...» (CM 60.13330.2012; CM 61.13330.2012; CIM 3113330.2010).

Tpy6bl u acoHHble u3penus POCTepm o0651apaloT CywecTBeHHO 60fiee BbICOKOW CTEMeHblo camousonsaunn (ko3ddmumeHt
TennonpoBogHocTn PP-R coctaensiet 0,15 B1/m x K), 6narogaps yemy TpebyeTcs CyleCcTBeHHO MEHbLLee KONMYECTBO TeNNOU30SALMOHHbIX
MaTepuanoB B CPaBHEHWUM C METANIMYECKUMM Tpybamu.

5. TMAPAB/INMECKWUW PACYET

5.1. T'mapaBnnyeckum pacyer

TMapaBNNYeCKMiA pacyeT CUCTEM XONIOAHOTO, FOPSYEro BOLOCHAOXEHMS U OTOM/IEHUS) OCHOBBLIBAETCS HA OCHOBHOM ypaBHEHWUN bepHynau:

Ah=Ah + Ah
| m Ah — cymma noTepb AaBnexns,
Ah| — noTepu no anmHe Tpy6onposoaa,
Ahm — MeCTHble noTepwm,
A — K03(h(hULMEHT CONPOTUBNEHMS TPEHUS NO AJSIUHE,
| — anuHa Tpy6onpoBoaa,
d — nmametp Tpy6onpoBoLa,
V — CKOPOCTb [ABMXXEHMS XNOKOCTH,
g — YCKOpeHue cunbl Tsxecty (9,81 m/c?),
C( — K03thhMLMEHT MECTHOIO CONPOTUB/IEHUS.

Ah = N/dxV?42g + {xV?/2g
Ah, = N/d x V?/2g
Ah_={xV?/2g

PacueT HauMHaeTcs ¢ onpefeneHns pacxona XuUAKOCTU Ha KaXaom y4yactke prﬁOI’IpOBOD,a. [lanee anqa onpepenexns guamerpa pr6bl
HeoOX0AMMO 3HATb 3HAYEHNE CKOPOCTM NOTOKA, KaK NOKa3bIBaeT NPaKTNKa, IKOHOMUYECKHN BbIFOAHbLIM ABASETCS 3HaYeHne 0Koso 1 m/c.

OpHako MakcMManbHoe 3HaYeHUe AONYCKaeTCs:
« [J191 XONOAHOr0 U ropsiyero BogocHabxenus, cornacHo CIN 30.13330.2020, He Gonee 3 M/c;
« QN9 CUCTEM OTONNEHNS 3TO 3HaueHue, cornacHo CIM 60.13330.2020, npuHumaeTcs B 3aBUCUMOCTM OT AONYCTUMOrO SKBUBAMEHTHOTO YPOBHS
3BYKA B MOMELLEHNN:
1. Bblwe 40 obA — He Gonee 1,5 M/c B 06LLECTBEHHBIX 3aHUAX U NOMELLEHUSX; He 6onee 2 M/C — B aAMUHUCTPATUBHO-OLITOBBLIX 3AaHUSX
¥ NnoMelLLeHusX; He 6onee 3 M/C — B NPOM3BOACTBEHHbIX 34aHUSAX U MOMELLEHNSX;
2.40 nbA v Huxe — no Tabnuue N°8

JlonycTUMbIit [lonyctmas ckopoCTb ABUXEHNS BOAbI (M/C) B TpyOax
3KBUBANEHTHbI npu k03 hnLIMEHTaX MECTHBIX CONPOTUBAIEHNIA Y3N1a OTONUTENLHOrO NPMGOPA UK CTOSIKA C apMaTypoit
YpOB€Hb Wyma, Ab o5 10 15 20 30
25 1,511,5 11/0,7 0,9/0,55 0,75/0,5 0,6/0,4
30 1,5/1,5 1,51,2 1,211,0 1,0/0,8 0,85/0,65
35 1,5/1,5 1,511,5 1,511 1,2/0,95 1,0/0,8
40 1,5/1,5 1,5/1,5 1,5/1,5 1,5/1,5 1,31,2
Tabnuua N° 8.
Mpumeyanus:

1. B uucnutene npuBepeHa [AOMYCTMMasi CKOPOCTb TEMJIOHOCUTENs! MPU MPUMEHEHUM KPAHOB MNPOGOUHLIX, TPEXXOAOBbIX

1 ABOMHOW PerynMpoBKU, B 3SHaAMeHaTene — npuv NpuMeHeHUn BeHTUNEen.

2.CKopocTb ABMXEHUA Boabl B TpyGaX, NPOK/IaAblBaeMbIX Yepe3 HEeCKO/IbKO MOMeLUeHUi, cnepyeT onpeaensitb, NpUHUMas

B pacuer:

[ | a) NomeLLeHUe C HAMMEHBLLIMM AONYCTUMbIM SKBMBA/NIEHTHLIM YPOBHEM LUYMa;
6) apmartypy ¢ Han60/bLIMM KO3¢hHMLIMEHTOM MECTHOIO CONPOTMBIIEHUS, YCTaHABNMBAEMYIO Ha J1l060M yyacTke Tpy6onpoBsopaa,

NPOKIaAbIBAEMOro Yepes 310 nomeLleHue, npu gnunHe yyactka 30 M B 06e CTOPOHbI OT NOMELLEHUS.
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3Han pacxof U MaKCMMabHYIO CKOPOCTb, Mbl MOXEM C MOMOLLbIO HOMOTrPaMM
BblGpaTb Heo6xoaUMbIA AuameTp Tpy6onposoaa.

lmapaBnnyeckuii pacyet TpybonpoBofo. 13 PP-R n PP-RCT 3akntouaeTcs B onpeaeneHnmn noTepb Hanopa Ha NpeoAoieHne rmapaBamyeckux

COMPOTUB/EHNHA, BOSHUKAIOLINX B TPYGE, B CTHIKOBbIX CORANHEHUAX N COEAMHUTENbHBIX [ETaNAX, B MECTax PE3KUX NOBOPOTOB U U3MEHEHWN
avamertpa Tpy6onposoaa.’

*CM 40-101-96 MpoekTMpoBaHue 1 MOHTaX TPy6onNpoBoAoB U3 noaunponuneHa «PaHgom cononumep» ot 09 1996 N° 13/214.

rMApaBﬂM‘-IECKVIe noTepu Hanopa B prﬁax MOXHO onpeAesinTb N0 HOMOrpamMmmam:

Homorpamma notepb gasnennsi s 1py6 POCTepm SDR6 npu Temnepartype 20 °C
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Homorpamma notepb gasnenus ans 1py6 POCTepm FRP, apmupoBaHHbix cteknoBonokHom, SDR7,4 npu temnepatype 20 °C
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Homorpamma notepb gasnenus ans 1py6 POCTepm FRP, apmupoBaHHbIx cTeknoBonokHoM, SDR7,4 npu temnepatype 60 °C
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Homorpamma notepb aasnenus ana 1py6 POCTepm FRP, apmMupoBaHHbix cTeknoBonokHom, SDR7,4 npu temnepatype 90 °C
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KO3®®ULIMEHTbI MECTHBIX CONMPOTUBJIEHUIA ANS ®UTUHIOB POCTEPM — HATPABJIEHME NMOTOKA

HasBaHue MN306paxeHne YcnoBHoe 0603Ha4eHNe MpumeyaHue 3HaueHune
AM‘K
Mydra : \' | ' - 0,25
lMepexop, Ha:
1 amametp 0,40
x 2 fnametpa 0,50
Mydrta nepexoaHas —> 3 anametpa 0,60
_/_ 4 pnametpa 0,70
5 anametpos 0,80
6 anameTpoB 0,90
Yronok 90° ‘ I_ - 1,20
Yronok 45° ( ( - 0,50
L lpoxoaHoii B ciyyae 0.25
> > pasfeneHuns noToka
_| f |_ Pa3penexune notoka 1,20
—>
TpoiiHuKu CnusiHue noTokoB 0,80
S N
- Pa3peneHne noTokoB 1,80
_ It c
e - NINSIHUE NPOTUBOMNONOXHBIX 3,00
NOTOKOB
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CUCTEMA TPYB N ®UTUHIOB PP-RCT FRP U PP-R AQUA

Ha3BaHue MN306paxenne YcnoBHoe 0603HauveHne MpumeyaHne 3HayeHue
- . PaspeneHne notokos 3,70
KpectoBuHa _, * |_
—> -
_| * ,_ CnnaHne noTokKos 210
3HavyeHus: peayKLMOHHbIE TPORHUKM
3HaveHns CKNabIBaOTCS U3 COOTBETCTBYHOLLMX 3HAYEHNIA NS TPOWHWKOB U PEAYKLMOHHBIX My(T.
Ha3BaHue MN306paxenne YcnoBHoe 0603HaveHne MpumeyaHne 3HayeHne
- m
MydhTa KoMGMHMpOBaHHas > ) 050
C BHYTPEHHel pe3b6oii 1 ’
—_—ll]
MydhTa KoMGMHMpOBaHHas > ) 070
C HapyXHoM pe3b6oit ’
- m
g
Yronok KOMGMHNPOBAHHbIA " ) 140
C BHYTPEHHeii pe3bboit \ . T | ’
= g
Yronok KOMOUHUPOBAHHbIA ) 160
C HapyXHoM pe3bboit T | m ’
Paspnenenue notoka:
20x3/4"x20 1,40
F T 1 20x1/2”x20 1,60
TpOMHUK KOMOUHMPOBAHHBIN 25x3/47%25 160
C BHYTPEHHel pe3b6oii 4 > > i
" 32x1"x32 1,60
& 25x1/2”x25 1,80
32x3/4"x32 1,80
PaspeneHue notoka:
TPOMHMK KOMOUHUPOBAHHbI
C HapyXHOoM pe3bboit 20x1/2”x20 1,80
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CUCTEMA TPYB N ®UTUHI OB PP-RCT FRP U PP-R AQUA

6. HOMEHK/IATYPA

Tpy6a PP-R POCTepm HeapmupoaHHas (SDR 6) d, Mm | S, MM | ApTukyn Tpy6a PP-R POCTepm Aqua co cteknoBonokHom (SDR 7.4) | d, mm | S, MM | Aptukyn
4 metpa 4 meTpa
20 3,4 PPRS6-20 20 | 28 AQS7,4-20
25 4,2 PPRS6-25 25 | 35 AQS7,4-25
32 54 PPRS6-32 32 | 44 AQS7,4-32
40 6,7 PPRS6-40 40 | 55 AQS7,4-40
50 8,3 PPRS6-50 50 | 6,9 AQS7,4-50
63 10,5 PPRS6-63 63 | 86 AQS7,4-63

75 12,5 PPRS6-75
90 15,0 PPRS6-90
10 18,3 PPRS6-110

75 | 10,3 | AQS74-75
90 | 12,3 | AQS7,4-90
10 | 151 | AQS7,4-110

125 20,8 PPRS6-125 125 | 171 AQS7,4-125
3 meTpa 3 meTpa
20 3,4 |PPRS6-20/3m 20 | 2,8 |AQS74-20/3m
25 4,2 | PPRS6-25/3m 25 | 3,5 |AQS74-25/3m
MopxoauT ans: 32 5,4 |PPRS6-32/3m Mopxoaut ona: 32 4,4 | AQS7,4-32/3m
40 6,7 |PPRS6-40/3m 40 | 5,5 |AQS74-40/3m
50 8,3 |PPRS6-50/3m 50 | 6,9 |AQS7,4-50/3m
rBC XBC 63 | 10,5 |PPRS6-63/3m reC XBC 63 | 8,6 |AQS74-63/3m
Tpy6a PP-R POCTepm Aqua co cTeknoBonokHom (SDR 6) | d, mm | S, MM | ApTukyn Tpy6a PP-RCT POCTepm FRP co cteknoBonokHom (SDR 7.4) 4 metpa
4 metpa d, Mm | S, MM | ApTukyn
20 34 AQS6-20 SDR7.4
25 4,2 AQS6-25 —
FRETGEREAIS 20 2,8 FRP20
32 54 AQS6-32
40 | 67 | AQGS6-40 % 35 FRP25
50 8,3 AQS6-50 32 44 FRP32
63 | 105 | AQS663 MoaxoanT ans: 40 55 FRP40
75 12,5 AQS6-75
50 6,9 FRP50
90 15,0 AQS6-90 IBC
10 | 183 | AQS6-110 63 86 FRP63
125 | 20,8 | AQS6-125 75 10,3 FRP75
3 XBC
Merpa 90 12,3 FRP90
20 3,4 | AQS6-20/3m
= 110 15,1 FRP110
25 4,2 AQS6-25/3m = Otonnenus
MoaxoauT Anst: 32 | 54 |AQS6-32/3m 125 7 FRP125
0 % U ” ﬂ ” ” P 40 6,7 | AQS6-40/3m
u] 50 8,3 | AQS6-50/3m
Tpy6a PP-RCT FRP POCTepwm co cteknoBonokHoM (SDR 6), 4 meTpa
BC XBC OtonneHus 63 10,5 | AQS6-63/3m
d, Mmm S, MM ApTukyn
20 3,4 FRP6-20
Tpy6a POCTepm apmupoBaHHas antomuHuem (SDR 6), 4 meTpa
25 42 FRP6-25
yos PPR/BLLPPR 32 54 | FRP6-32
- R T HIEN . E -
@ oo PR
\ i e e Mopaxoaut ans: 40 6,7 FRP6-40
/e 50 8.3 FRP6-50
p—_— % rec
63 10,5 FRP6-63
Mopxoaut ans: d, Mm S, MM ApTUKyn
FXORNT & B 75 125 FRP6-75
% rBC 20 34 AQAI6-20 XBC
25 42 AQAIG-25 90 15 FRP6-90
XBC 32 54 AQAI6-32 “ [] ” “ ” o 10 18,3 FRP6-110
f ) Otonnexns
40 6.7 AQAI6-40 =] 125 208 | FRPG125
=] 50 8,3 AQAI6-50
””[H]”:E Oronnenus 63 105 AQAIG-63 Ans 6oNee BbICOKMX NapaMeTpoB SKCMyaTaLmm
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CUCTEMA TPYB N ®UTUHIOB PP-RCT FRP U PP-R AQUA

3arnywka POCTepm d, Mm ApTtukyn KpaH waposoit POCTepm d, Mmm ApTukyn
20 220 20 SHK20
e 25 725
32 732 i 25 SHK25
40 740 i
50 750 : 32 SHK32
63 260 40 SHK40
75 775 ‘ i
90 290 _ L! y 50 SHK50
b
10 10 . J—
125 7125 63 SHK63
MydTa kom6uHupoBaHHas BP POCTepm d, Mmm G ApTukyn Mydhta kom6uHupoBaHHas HP POCTepm d, Mmm G ApTukyn
20 1/2” MF20-12 20 127 MM20-12
20 3/4” MF20-34 20 3/14” MM20-34
25 1/2” MF25-12 25 12" MM25-12
25 3/4” MF25-34 25 3/4” MM25-34
32 1” MF32-1 32 1” MM32-1
32 3/4” MF32-34 32 3/14” MM32-34
- 40 17 MF40-1 40 17 MM40-1
40 3/4” MF40-34 40 314 MM32-12
M BP M HP
yhTa KOM5MHMpOE$:;’jFI (nog kntoy) o) M G Aptkyn yra KOM6MHME(0)I(3:§|]_:S’;]Q (nog kntoy) dh MM G Aptakyn
40 s MFK40-114 40 1a” MMK40-114
50 12" MFK50-112 50 12" MMK50-112
63 2" MFK63-2 63 2" MMK63-2
75 22" MFK75-212 75 2" MMK75-212
Mydra nepexogHas B/B POCTepm d, Mm ApTukyn Mydra nepexognas POCTepm d, Mmm ApTukyn
25-20 MM25-20 25-20 M25-20
32-20 MM32-20 32-20 M32-20
32-25 MM32-25 32-25 M32-25
40-20 MM40-20 40-20 M40-20
40-25 MM40-25 40-25 M40-25
40-32 MM40-32 40-32 M40-32
50-20 MM50-20 50-20 M50-20
50-25 MM50-25 < 2025 M50-25
50-32 M50-32
50-32 MM50-32
50-40 M50-40
50-40 MM50-40
63-25 M63-25
63-20 MM63-20
63-32 M63-32
63-25 MM63-25
63-40 M63-40
63-32 MM63-32 6350 M63-50
63-40 MM63-40
63-50 MM63-50 ®dunbTp cetyartblid kocot POCTepm d, mm ApTukyn
75-32 MM75-32 20 F20
75-40 MM75-40
75-50 MM?75-50 25 F25
75-63 MM75-63 32 F32
90-40 MM90-40
A /"/ 40 F40
90-63 MM90-63
9075 MM90-75 =8 50 F50
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CUCTEMA TPYB N ®UTUHI OB PP-RCT FRP U PP-R AQUA

TpoiiHuk nepexoaHoi 90° POCTepm d, MM ApTvkyn Kpectosura POCTepm d, Mm Aptnkyn
20-25-20 T20-25-20 20 CR20
25-20-20 T25-20-20
25-20-25 T25-20-25 > CR25
25-25-20 T25-25-20 32 CR32
32-20-32 T32-20-32
40 CR40
32-25-32 T32-25-32
40-20-40 T40-20-40
40-25-40 T40-25-40 Tpoiinnk 90° POCTepm d, mm ApTukyn
40-32-40 T40-32-40 20 120
25 125
50-20-50 T50-20-50 32 132
50-25-50 T50-25-50 40 T40
50-32-50 T50-32-50 50 150
50-40-50 T50-40-50 \ 63 163
75 T75
63-20-63 T63-20-63 20 190
63-25-63 T763-25-63 10 110
63-32-63 T63-32-63 125 1125
63-40-63 T63-40-63 140 1140
160 T160
63-50-63 T63-50-63
75-25-75 175-25-75 Komnencatop POCTepm d, Mm Aptukyn
75-32-75 T75-32-75 20 020
75-40-75 T75-40-75
75-50-75 175-50-75 25 025
75-63-75 175-63-75 2 032
90-32-90 T90-32-90
90-40-90 T90-40-90 40 040
90-50-90 T90-50-90
90-63-90 T90-63-90 Yronok 45° POCTepm d, Mmm ApTukyn
90-75-90 T90-75-90
110-40-110 T110-40-110 . 20 U45-20
110-50-110 T10-50-110 . %
110-63-110 T110-63-110 * Ol 25 U45-25
110-75-110 T10-75-110 !
110-90-110 T110-90-110 2 04532
125-110-125 T125-110-125
Mychta POCTepm d, Mm Aptukyn Yronok 90° POCTepm d, Mm ApTUKyn
20 M20 20 U90-20
25 M25 25 U90-25
32 M32 32 U90-32
40 M40 40 U90-40
£ \ 50 M50 50 U90-50
‘ 63 M63 \ 63 U90-63
75 M75 75 U90-75
: - 90 M90 20 U90-90
N / 10 M110 110 U90-110
T 125 M125 ——__ 125 U90-125
140 M140 140 U90-140
160 M160 160 U90-160
YronbHUK KOMGUHUPOBaHHbIA BP POCTepm d, Mm ApTukyn YronbHuk kom6uHMpoBaHHbIi HP POCTepm d, Mm ApTukyn
20-1/2” UF20-12 20-1/2” UM20-12
20-3/4” UF20-34 20-3/4” UM20-34
25-1/2” UF25-12 25-1/2” UM25-12
25-3/4” UF25-34 25-3/4” UM25-34
32177 UF321 321" UM32-1
32-3/4” UF32-34 32-3/4” UM32-34
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CUCTEMA TPYB N ®UTUHI OB PP-RCT FRP U PP-R AQUA

Mnatka ans cvecutens POCTepm Pe3bba d, Mm ApTukyn 3arnywka Ans CaHTEXHUYECKUX Peab6a d, Mm ApTUKYN
npuéopos POCTepm
20x1/2” WF20-12 N
BP " 172 ZF-12
25x1/2 WF25-12 \ 34" 7F-34
HP 20x1/2” WM20-12 2 BP 127 IM-12
TpoiiHnK koM6uHMpoBaHHbIA BP POCTepm d, Mmm ApTukyn TpoiiHnk kom6uHMpoBaHHbIi HP POCTepm d, Mmm ApTukyn
20-1/2” TF20-12 20-1/2” TM20-12
20-3/4” TF20-34 20-3/4” T™M20-34
25-1/2” TF25-12 25-1/2” T™M25-12
25-3/4” TF25-34 25-3/4” TM25-34
o 321 TF32-1 321 TM32-1
Yronok ¢ HacTeHHbIM kpennennem BP POCTepm d, Mm Aptnkyn Yronok ¢ HacTeHHbIM kpensiennem HP POCTepm d, Mm ApTukyn
) \‘ 20x1/2” UWF20-12 20x1/2” UWM20-12
25x1/2” UWF25-12 ﬂ 25x1/2” UWM25-12
o
25x3/4” UWF25-34 25x3/4” UWM25-34
Awmepukatka BP POCTepm d, Mmm ApTukyn Awmepukarka HP POCTepm d, Mmm ApTukyn
20 x 1/2” AMF20-12 20 x /2~ AMM20-12
25 x 3/4” AMM25-34
25 x 3/4” AMF25-34
32x1 AMM32-1
32x ¥ AMF32-1 40 x 19" AMMA40-112
40 x 18" AMF40-114 40 x 18" AMM40-114
12" AMM50-112
50 x 172" AMF50-112 S0 x 12 50
63 x2” AMM63-2
63x2" AMF63-2 75x2" AMM75-2
®naHey ctanbHoii POCTepm d, Mmm ApTukyn Brynka nog ¢naney, POCTepm d, Mmm ApTukyn
50 FLG50 32 B32
4 B4
63 FLG63 S 0
50 B50
75 FLG75 — 63 B63
90 FLG90 v 75 B75
% g 90 B90
110 FLG10 iy ’/
110 B110
125 FLG125 125 B125
06804 KopoTkuit POCTepm d, Mm ApTukyn 068B0a annHHbLIA POCTepm d, Mmm ApTukyn
20 $S20 20 SL20
25 SL25
25 SS25
% 5832 ’ 40 5L40
Kpennetne-knunca POCTepu d, M Aptikyn CBapouHblii annapat POCTepm MouwgmocTb | d, MM Hzcz:wnh;(w ApTukyn
20 KL20 ’
PWM
a KL25 1500 Bt | 20-40 | 20-40 20-40
32 KL32 (1500)
40 KL40
50— PWM
50 KL50 2000Br | 7.0 | 50-75 | 50-110
(2000)
63 KL63
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CUCTEMA TPYB U3 CLLUMTOIO NOJIMSTUEHA PE-X

1. TPYbBbl U3 CLUMTOIO NOJIUSITUNEHA PE-X POCTEPM

1.1. O6wasn nucpopmauus

Tpy6bl PE-X — 310 TPY6bI 13 CLUMTOrO NOANITUNEHA. MONEKY /bl NONNITUNEHA B AAHHOM BUAE TPYO «CLUMBAIOTCS» APYT C APYrOM, B pe3yfbrate
yero Tpy6bl PE-X npnoGpeTatoT LONOAHUTENBHYIO NPOYHOCTb, MMOKOCTb U «NamaTbh (DOPMbI» — CMOCOBHOCTL BO3BpaLLaTh NEPBOHAYASbHYIO
chopmy faxe npu cunbHbIX gedopmauusx. Mo CLUMBKO Noapa3yMeBaeTcs Co34aHNe NPOCTPAHCTBEHHON PELLETKU B MOANITUNEHE BbICOKOI
MAOTHOCTM 3@ cyeT 06pa30BaHMs OObEMHbIX MOMEPeYHbIX CBA3EM MexXay Makpomonekynamu nonumepa. OTHOCUTENbHOE KOMMYECTBO
006pasytoLLmMXCs NonepeyHbIx CBA3el B eAnHNLE 06beMa NOMMITUIEHA ONPEAENSeTCs NoKa3aTeneM «CTENEHN CLUNBKMY.

Ikcnnyatauma Tpy6 PE-X MOXeT ocylecTBASTLCSA Npu Temnepatypax Ao + 95 rpagycoB. YCTORUYMBOCTb MaTepuana Tpyo K XMMUYECKUM
BO3[E/CTBMAM MO3BOASAET TPAHCMOPTUPOBATL BOLY M LENblid paf TEXHUYECKUX XUAKOCTER, 4TO yBEMYMBaeT 061acTb MPUMEHeHNs
Tpy60NpoBOAOB.

1.2. Metopbi clumBku PE-X

Komnanusa POCTepm npepactaBnsiet Tpy6bl PE-X aByx Bugos — PE-Xa u PE-Xb, pasnnyarowwmxcs no metoay CLUMBKW NONMUITUIEHA.
« PE-Xa — nepokcnaHblin MeTog. MepokcnaHas CLUMBKA — 3TO MPOLLECC aKTUBHOMO B3aUMOAECTBNS CBOOOAHbIX PAAMKanoB, NOSIBIEHNE KOTOPbIX
ObIN10 CNEeLmManbHO MHULMMPOBAHO NOBbLILIEHNEM TeMNepaTypbl. Peakums cBOGOAHBIX PaanKanos (MONeKyn Co CBOGOAHOW CBA3bIO) NPUBOAMT K
06pa30BaHuIo Yriepoa-yrnepoaHbIX CBA3eid MexXay NonMMepHbIMM Lienoykamu. [ns nofyyeHms CLUMTOro nonnMepa no cnocody A nonnatuneH
nepes 3KCTPYANPOBAHMEM PACNIaBASETCS BMECTE C aHTUOKUC/UTENAMM U NEPOKCULAMM.
» PE-Xb — cunaHoBbI MeToA,. pUMEHeHNe CunaHoB NO3BONSIET NOAYYNTL 60Ee TMOKUIA U SKOHOMUYHDIA NPOLECC CLUMBAHMWSA. ITa TEXHONOrUS
LUIMPOKO NpUMeHsieTcs ans nponssoncrsa 1pyo 6onee 30 net. CunaHoNbHOCLWIUTLIE MONEKY/Ibl B MOMUITUIEHE CBA3AHbI KNCIOPOAHO-KPEMHHU-
eBbIMK «<MOCTUKamm» Si-O-Si, a He yrnepogyrnepoaHbiMu cBsizsimm C-C, 06pasyowmMmncs B pesynsrate NepoKCULHOro MeToaa.

Oco6eHHOCTM MeTOA0B CLUUBKM

PE-Xa
Bbiwwe noka3arenb rmbkocTu
(nerye MoHTax)

PE-Xb
Bonee BbICOKME NPOYHOCTHbIE XapPaKTEPUCTUKK

1.3. MNpeumywecrea Tpy6 PE-X

K ocHoBHbIM npeunmyLectam Tpy6 PE-X oTHoCuTCS:
1. CwuBka obpa3yeT MaTepuan, yCTORUMBLIA K M310Mam 1 06/1afatowwmnin namaTbio hopMmbl.
2. YCTORYMBOCTb K XMMUYECKOMY BO3AENCTBUIO pacTBOpUTENE, Maces. TpyObl He NOABEPXKEHbI 3aPaCcTaHmI, KOPPO3UM UM BOSHUKHOBEHMIO CTapPEHUS.
3. Martepuan, ucnonb3yemblii B Tpy6ax PE-X, 3nacTuyeH, OH aMOpPTU3NPYET ruapaBANYecKuid yaap (HanpuMep, Koraa pe3ko 3akpblBatoT KpaH
cmecutens). Mo cpaBHEHUIO € 0ObIYHBIMW MeTaNIYECKUMI TPYOaMK r’MApaBAMYECKUIA yaap YMEHbLLAETCS B TPU pasa.
4. Bbicokasi cTeneHb yaaponpoYHOCTy.
5. Tpy6bl He cofiepxart BELLEeCTB, KOTOPble MOTYT NOB/MATL HA OPraHONENTUYECKUE CBOMCTBA (BKYC, LBET, 3anax) BOAbI.
6. MNoBbILEHHAs YCTORYMBOCTb K PACTPECKUBAHMIO.
7. MNoBbIlWeHHas MPOYHOCTb Ha Pa3pbIB.

3T CBOWCTBA XapaKTepusytoT Tpy6bl PE-X B KauyecCTBe MAEanbHOro pelleHust Ansi OTOMEHUs, CUCTeM «Tennblid non», cucteMm MBC
WK 45 TPaHCMOPTUPOBKM arpPeCCMBHbIX XUAKOCTER. ClumTble NoNU3TMNEHOBBIE TPYObI M3rotaBnuBatoTcs B cootsetctaum ¢ FOCT 32415-2013.
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CUCTEMA TPYB 13 CLUMTOrO NOJIMSTUEHA PEX

1.4. Xapakrepuctuku 1py6 PE-X POCTepm

3HayeHus OCHOBHbIX XapaKTepucTuk Tpy6 POCTepm

XapaKTepucTuku 3HayeHue
KoadpchnumeHt nuneiiHoro pacmpenuns, mm/m °C 0,15
KoadhchnumenT TennonposogHoctu, Br/m °C 0,35
LLlepoxoBaToCTb BHYTPEHHEN NOBEPXHOCTH, MM 0,007
MnotHocTb PE-X, r/cm® 0,94
KucnopoaHas anddysus ans 1py6 ¢ aHTUKUCIOPOAHbIM GapbepoM EVOH, He > r/(M3x cyT)’ 0,1
MakcumanbHas paboyas Temnepartypa, °C 95
MakcumanbHas npeaensHas Temnepatypa, °C 110
Pasmotka 6yxT 0
MuHuManbHas Temnepatypa ans padotbl ¢ TpyGamu, °C ™
MoHTax coenHeHnit +10
MuHumanbHas Temnepatypa TpaHcnopTupyemoii cpeabl,°C” -40
CTeneHb CLIMBKU, He MeHee % 70/65™

"OtBeyaet Tpe6oBaHuam CM 60.13330.2020, npeanmcbiBalowMM NPUMEHSTb B CUCTEMAX OTOM/IEHNS NOMMMEPHbIE TPYObI C NOKa3aTenem KUCI0pOAoNPOHULAEMOCTH
He 6onee 0,1 r/(M3x cyT).

B cootBetctBum ¢ CI 41-109-2005.

" CTeneHb CLUMBKY, He MeHee %, ans Tpy6 PE-Xa/PE-Xb.

2. CHCTEMA POCTEPM <«TEMJ1blX NOJ1»

U3 CLUMTOIO NMNOJ/IUSTUNEHA

2.1. XapakTepucTuka cuctembl

Tpy6bl POCTepm «Tennblii mos» NPOM3BOLAATCA W3 MONEKYNSPHO-CLUMTOrO nonustuneHa PE-X. CluMBKa NOMM3TUNIEHA NPUBOANT K
06pa30BaHu1I0 AOMOMHUTENbHbBIX MONEPEYHbIX CBSA3ei MeXAY MOEKYNaMM, 4TO NPUAAET UCXOAHOMY MaTepUany COBEPLLEHHO HOBble Ka4eCTBa,
a UMEHHO CTOIKOCTb K BO3[EACTBMIO BbICOKMX TEMMNEPATYP, YTO NO3BOASET NPUMEHSATL TPYObl 3 cluMToro nonuatuneHa PE-X B cuctemax
HaMNoMbHOrO OTONNEHNS.

3Ha4yeHUsi 0CHOBHbIX XxapakKTepucTuk Tpy6 POCTepm «Tennbii non»

0603HayeHne HaumeHoBaHue 3HayeHune Bennunna
Tmax MakcumanbHasi paboyas Temneparypa 70 °C
pad Pabouas Temnepartypa 20-60 °C
16x2,0 16 6ap
MakcumanbHoe flaBnenune ans knacca skcenayarauuu XB
20x2,0 13 6ap
P
max 16x2,0 9,5 6ap
MakcumanbHoe flaBneHne Ans Knacca skcnayatauum 4
20x2,0 8,4 6ap
p1 MnotHocTtb PE-X 0,94 r/cm®
92 MnotHoctb EVOH 119 r/cm®
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CUCTEMA TPYB M3 CLUMTOI O NOIMITUNEHA PEX

2.2. KomneHcauums NMHENHOro pacCluMpeHuUs

JInHeiiHoe paclnpeHne — U3MeHeHune NIMHERHbIX pa3mMepoB un CbOprI Tena npu U3MEHEHUN ero TemnepaTypbl. B cniy4yae Hano/ibHOro
oTonneHna pr6b| MOTYT MEHATb CBOW pa3Mepbl NPU U3MEHEHUN TeMNEPATypbl TENNOHOCUTENA, YUUTbIBAA XECTKYIO qJI/IKCBLLI/IIO prﬁ B TENE
CTAXKW, BO3HUKAKOLWEeE HAanpaXeHne pacnpeaenaetcsd no To/1LLMHE CTEHKU prﬁbl. B cBA3M C3TMM He Tpe6yeTc;| OpraHn3auunn AoNO/IHUTE/IbHbIX
MepOI'IpI/IﬂTVIVI MO KOMNEHCaLMWN BO3HUKAIOLLENO IMHENHOMO paclmnpenHund.

2.3. Mpenmyuwecrea cuctembl POCTepm «Tennbii non»

- HauGonee komthopTHOE 1 PaBHOMEPHOE pacnpeseneHre Tenna B NoMeLLiEHNN.

« JKOHOMMS TEN/IOBOM SHEPTMM 33 CUET HU3KOM TeMMepaTypbl TennoHocuTeNs 1 adhdhekTa camoperynauuu gocturaet 30%.

- Bce 3neMeHTbl CUCTEMbI CKPbITbl — CYLIECTBYIOT HOBbIE BO3MOXHOCTH B i3aiHe U 0(hOPMIEHUM MHTEPLEPOB.

- BopsaHoe otonneHue, B OTIMUME OT SMEKTPUYECKOTO, HE CO3MAET 3NEKTPOMArHUTHOrO U3/yYeHus, BPeHOro /s 300POBbs Ye/0BEKa.

2.4. O6wwme pekomeHAaLMM NO NnpoekTupoBaHuio cuctembl POCTepm «Tennbiit non»

Tennootgaya — nNepeHOC TENNOTbl Yepe3 Orpaxaalollyld KOHCTPYKLMIO OT B3auMOAEWCTBYIOWEH C HEN cpedbl ¢ 6onee BbICOKOi
TEMNePaTypon K Cpeae C ApYroil CTOPOHbI KOHCTPYKLMKM C 6onee HU3Koi Temnepatypoii (CM 23-101-2004).

MoHTaXxy cucTeMbl HaNoNbLHOro OTOMEHMSA NpeaLecTByeT B npouecce NnpoeKTMpoBaHUSA CUCTEMbI HaMO/IbLHOIO
pa3paboTka TEXHMYECKOro NPOEKTa, B KOTOPOM [O/IKHbI oTONNEHUs onpeaensaloTca cnepyolme napameTpbi:
coaepxarbcs: « [MameTp TpyObl, War 1 rybuHa yKnaaku;

« pacyeTbl TENNONOTEPbL KAXAOr0 NOMELLEHNS (TENOTEXHNYECKUIA « [/IMHA OTONUTENLHOTO KOHTYPA;
pacuer); « KOH(Urypauus KOHTypa;
« pacyeTbl rMAPaBANYECKMX MAPAMETPOB CUCTEMDI « TemnepaTtypa TennoHOCUTENS.

(rmapaBnuyeckuii pacyer);
+ YepTex (Cxema yKnagku KOHTYpOB);
« cneumncdukaumusa matepuanos u 060pyaoBaHuUS.

MpoeKTMPOBaTb KOHTYPbI HAMOILHOIO OTOM/IEHMS CiefyeT TakuM 06pa3oM, 4To6bl HaNpPaBMTL MOTOK FOPSIYEro TENNOHOCUTENS B Hanbonee
X0NOfHbIE MOMELLEHUS — K HAapYXXHbIM CTE@HaM, OKHaM, BXOAHbIM ABepsIM. XXenaTeNbHO KaxLoe NoMELLeHne oTanamBaTh OTAENbHON NeTnei,
60/bLLUNE NMOMELLEHNSA — HECKOMIbKUMU NETNAMM.

lMpu pacyete CUCTEMbI HAMOMBHOTO OTOMEHWUS HEOOXOANMO YUMTbIBATb KOHCTPYKLMIO MOMa, B KOTOPOi OyaeT yCTaHOB/IEHa CUCTEMa,
MaTepuan nokpbiTMs nona. B o6Leit CNoXHOCTM TeNN00TAaYa, NPUXOAALLAACS Ha KaXAblA rpajsyCc pasHULbl MeXAy CpefHei TemnepaTypoil
NOBEPXHOCTM MoJa W TeMnepaTypoii Bo3ayxa B KOMHaTe, paBHa 11,5 B1/M% B X0polUo yTenneHHbIX COBPEMEHHbIX 0MaX B CaMOe X0NofHoe
BpeMsl rofa oTonuTe/bHas Harpyska paBHa 50-60 BT/M% WHbiMW cnoBamu, Ans nopaepxaHus temnepatypbl B nomelieHun 20 °C npwu
OTONUTeNbHOI Harpyske Ha non 50-60 B1/M? TeMnepaTypa NOBEPXHOCTH Nosa [OMKHA ObiTh Ha 4,5-5,5 °C Bbile TeMnepaTypbl BO34yxa B
KOMHare.

Hag cuctemoid HanonbHOro OTOMNEHWS MOXHO YCTaHaB/MBATb MPAKTUYECKM N060e MOKPbITUe Nofa, cnedyer TONbKO y4uTbiBaTb, YTO
pa3Hble MaTepuanbl 061aAatoT PasHbiMK CBOCTBAMM.

TennorexHuyeckue nokasarenu MaTeleaIIOB*

HaMMeHOBaHHE NOKPHITHA TonwwmHa cnosi | TennonpoBOLHOCTb Conpotusnetue 06Lwas ToNLMHA Cnos TennonpoBOAHOCTb MaTepUanoB .
d, Mm Bt/MK Tennonepeaaye R, MK/BT d, mm OTHOCMUTE/IbHO TEN/I0NPOBOLHOCTU NapKeTa
TekctTunb 10 0,07 0,15 10 3,5k
Mapket 8 0,02 0,04 10 K
Kneii 2 0,02 0,01/0,05 10 K
McKycCTBEHHbI MaTepuan 5 0,23 0,022 5 1,5
Kepamunyeckas nnutka 10 1 0,01 12 50%k
Mactuka 2 14 0,001/0,011 70k
Kepamuyeckas nantka 10 1 0,01 20 50"k
PacTBop 10 1,4 0,007/0,017 70*
KameHb (Mpamop) 15 3,5 0,004 25 175*k
PacTBop 10 1,4 0,007/0,01 70*

*B cootsetctBim ¢ CM 60.13330.2020, CI 23-101-2004.
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CUCTEMA TPYB U3 CLLMTOIO NOJIMSTUEHA PE-X

2.5. Cnoco6b1 yknagku Tpy6 POCTepM «Tennblit non» U3 CLUMTOrO MOJSIMITU/IEHA

CyuiecTByeT HECKOMTbKO CXEM YKNaAKW paboyeii (rpetoLLeil) neTiu: 3mMeika, ABOWHAS 3Meiika, Cnupasb U CMpasb CO CMELLEHHBIM LLEHTPOM.

Yknagka netu B hopme 3MEEBUKA HE PEKOMEH[YETCS W3-3a HEPABHOMEPHOrO pacnpefeneHust Tenna: NoCKOMbKy nojaya ropsiyei
BOAbI MAET CO CTOPOHBI HAPYXHOM CTeHbI, rae 60nbLue TENJ0NOTEPU, YEM B LIEHTPE noMelleHns. ins o6ecneveHnss paBHOMEPHOro HarpeBa
NPEANOYTUTENbHbI CXeMbI «[IBOHAs 3MeNKa» UK «CNUPasbs.

B rpaHuyHbIx 30HaX (BOM3M HAPYXHbIX CTEH 3aHMA) CneayeT yMeHbLIaTb War YKnagky Tpy6bl A8 KOMAeHcauumu Tennonotepb. PacuétHbli
Wwar yknagku AonxeH Haxoautbcs B uHTepBane 100-300MM, npeBbilleHWe 3TOFO AWana3oHa NpUBEAET K HepaBHOMEPHOMY Harpesy
NOBEPXHOCTH NoNa.

Pacxopn TpyGbl Ha 1 M2 NOBEPXHOCTM Nona npu Lware 20 cM COCTaBNSET NPUGAU3NTENBHO 5 NOrOHHbIX METPOB. B CBSA3M C BO3HUKAIOLWIMMM
rMAPaBANYECKUMU MOTEPSIMU B KOHTYPE NETNN HEOOXOAMMO NMPeayCMOTPETb MaKCUMAsbHYO AJIMHY KOHTYpa netam He 6onee 100 m. Takum
o6pas3om, Mpu lare yknaaku 20 ¢M nolaab OTaniMBaeMoro nomelleHus coctaBnsetr 20 M2, YyacTku Gonblueid naowaan HeoGxoaumo
060rpeBaTh HECKONbKUMM NETASMU, KaXaas N3 KOTOPbIX NOAK/IOYAETCS K pacnpeaenntenbHoMy KonekTopy. Mpu Hannumm BOASHLIX TENbIX
MONOB HeoOS3aTeNbHO YUNTbIBATL pacnosiokeHne mebenu. Lar yknagkn tpybbl 3aBUCKT OT AuameTpa Tpy6bl. Yem 6onblie anametp, TeM
60nblle pacctosiHue mexay ocsimu Tpy6. Kak mpaBuno, Tpy6bl gnametpom 20 MM yknagbiBatoT ¢ warom 20 cm, Tpyobl anametpom 16 mm
yKnagbiBatot ¢ warom 10 cwm.

@ /A Z

Yknapka netenb no Tuny cnupanu YKnaaka netens IBONHON 3MENKon

2.6. [Nopsanok MOHTaXa

1. Mpou3BoanTca pa3buBKa NoMeLLeHUs Ha y4acCTku (I'IO}'IFI). KonuyectBo noner 3aBUCUT OT M/OWAAM MOMELLEHUS W €r0 FeOMEeTpUM.
MakcumanbHas niowaab nons cocrasaset 40 m.

2.3aTeM Ha npeaBapuUTeNbHO OYULLEHHOE OCHOBaHMe yKnagbiBaetcs nonudtuneHosas nneHka 80-100 MKM, BbINOAHA0OWASN (YHKLMIO
BN1aroycTonymMBom U30numu.

3.To nepumeTpy noMeLLeHNa npuknenBaeTcs ,quanepHaﬂ NIeHTA, KOTOPas CNYXNUT KOMMNEHCATOPOM TENTIOBOI0 PaCTAXEeHUA OETOHHOW CTSXKM,
T. €. o6nagaet CBOWCTBOM NPUOCTaHaBNBATb HEratMBHoOE B/INAHME Tenna, KOTopoe NpuBOANT K USMEHEHUIO Pa3MepoB CTPOUTE/IbHbIX
maTtepuanos.

4.Ha cnoit nonuaTUNEHOBO NEHKN YKNaAblBaeTCcs COM TENOBO/A M30MALMM C LEeNbld OrpaHuMynTb NoTepu Tenna BHM3. B kayectse
TENOMU30NALNN MOXET MPUMEHSATLCS NOSMCTUPONbHAS MAUTA NNOTHOCTLIO He MeHee 35 kr/m u TonwwmHoi 30-200 MM, B 3aBUCMMOCTH OT
TENNONOTEPL NOMA M TEMNNOBOrO PexumMa NoMeLLeHns. 310 NOAUCTUPON-TEPMONACT, KOTOPbIA XapakTepusyeTcs BbICOKON TBEPLOCTbLIO,
XOPOLUUMU AUINEKTPUYECKUMU CBOWCTBAMM, BNArOCTORKOCTbIO, IEMKO OKpaLMBAETCs U hOPMYeTCs, XMMUYECKU CTOEK, (DU3MONOrMYecKm
6e3BpepeH. Takxe B Ka4ecTBe TeNIoM301aLMM MOTYT NPUMEHATLCS (HONbIMPOBaHHbIE TEMMION30ALMOHHbIE MaTEPUaNbl, HO MPUMEHEHNe
TaKux MaTep1anoB BO3MOXHO TONIbKO NMPW HAIMYMK 3aLLMUTHOM MAEHKN HA aNtOMUHWNN.

5.Ha cnoii tennoBoi usonauuu yknagpiBaetca apmatypHasa cetka pasmepamu 150 x 150 x 4 wnm 100 x 100 x 4 mm (npytok 4-5 mm).
OHa ABNsIeTCS OCHOBAHMEM, K KOTOPOMY M/1IaCTUKOBbIMM XOMyTaMu Kpenutca Tpy6a Tennoro nona ¢ warom 100-300 mM. PekomeHayembiit
pa3mep nucra (kaptbl) 1000 x 2000 mMm.

6. Tpy6a PE-X POCTepm c warom 100—300 MM 1 BbIGPaHHbLIM TUMOM YKNaLKWU B 3aBUCUMOCTH OT KOHCTPYKTMBHOMO PeLUEeHNUs YKNaabIBaeTCs Ha
apmaTypHyto ceTky. Pa3moTky 6yxT n npoknagky Tpy6 PE-X n PE-X ¢ kncnopogHeim 6apbepom EVOH cnegyet nponssoauts npu teMneparype
Bo3ayxa He Huxe 0 °C, B cootetcTBum ¢ CI1 41-109-2005 M. 4.1.5. MoHTax coegnHenuin Tpy6 PE-X n PE-X ¢ kucnopogHbim 6apbepom EVOH
CnepyeT oCyLWeCcTBAATL NpK TEMNEPAType OKpyxatowwei cpefbl He Huxe +10 °C, B cooTBetctBuum ¢ CIM41-109-2005 1. 4.3.3.

7. NMocne yknapku netenb TENAOrO Nofa 3aMBAETCs CTsKA. [ yCTPONCTBA CTSHKKM 0ObIYHO NPUMEHSIIOT LLIeMEHTHO-MeCYaHblid pacTBOp UK
necko6etoH M-300. PekomeHgyeTcs Takxe [L06aBAATb B CTAXKY NAAaCTU(UKATOP. TOT NpenapaT YMEHbLUAET NOBEPXHOCTHOE HATSXKeHWe
BOAbI, UCMOMb3YIOLWEHCaS AN NPUroTOBNEHMS PacTBOpa, M CMOCOOCTBYET YBENMYEHUIO OOBEMHOWA MacCChbl MOKPbLITUS, YTO MO3BONSET
YBE/IMYUTb Er0 TENJIONPOBOAHOCTL U NOBLILIAET NPefieNl NPOYHOCTU Ha CKaTue.

8. MoBepx LEMEHTHO-MECYAHON CTAXKM YKnagblBaeTcqa OCHOBHOE NMOKPbITUE Nosa (Hanpmmep, Kepamnyeckasa I'I!'IMTKa).
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Pa3pes otonutenbHow naHenu cuctembl «Tennblit Non» 6eTOHHOro TMNa’

HanonbHoe nokpbiTue

beTtoHHas cTaxka 30 MM
Hap, Tpy6oii

Tpy6a POCTepm PEX

[llemndepHas neHTa

MonuaTuneHoBas NyieHkKa
100 Mkm

ApmartypHas cetka 150 x 150 Mm

MonncTMponbHas NauTa NAOTHOCTbIO
He MeHee 35 kr/M® U TOALMHOM

; 30-200 mm

*KoHctpykums cooteetctayet CIM 29.13330.2011 1 yepTexam TMNOBLIX AeTanei nono. 2.144-1/88 (y3nbl 63, 69, 75, 81, 87), 2.244-1 (y3nsl 140, 147, 149, 160,161).

2.7. XpaHeHue 1 TpaHCNOpTUPOBKA

+ TpyGbl MPOM3BOAATCSH M3 IKONOTNYECKU YUCTOrO ChIpbs. TpK XpaHeHWW U 3KcnayaTtauum TpyObl HE BbIAENAIOT B OKPYXaloLylo cpeay
TOKCMYHBIX BELLECTB U HEe 0KAa3bIBAlOT BPEAHOr0 BO3AENCTBNS Ha YenoBeKa.

+ XpaHuTb TpyObl B GyXTax HEOOGXOAMMO Ha POBHOW NMOBEPXHOCTU.

« [1pn XpaHeHUu, TPAHCNOPTUPOBKE M MOHTaXe TPYO M (OUTUHIOB CeayeT u36eraTb X KOHTaKTa C PeXyLMMU U KOMOLLMMN AeTansmu.

+ HeynakoBaHHbI€ B 3aLLMUTHYIO MAEHKY UM KAPTOHHYIO KOPOOKY TPYObl CIeAYeT XPaHUTL B MeCcTe, 06ecneymBaloLLem OTCYTCTBUE ANUTENBHOTO
NPSIMOro BO3A,eACTBUS YNbTPahoNeTOBbIX NyYei.

2.8. OnpepeneHune cpoka sKcnyatauum Tpyo

3apava 1

Heobxoanmo paccuntatb Cpok cyx0Obl Tpy6bl PE-X SDR 9, skcnnyatupyeMoi B cucteme otonnexus ¢ pabounm gasnexuem 9,5 6apa,
ANS Knacca akennyatauum 4.

Ncxoas 3 BbilieyKasaHHbIX aHHbIX, 3a4aH CeAyIoLLMi TeMnepaTypHbIi PEXUM B TeYeHWe pacyeTHOro Cpoka cyxo6bl 50 ner:

T~ T3 = 60 °C,
TmaKc = 4 =70 OC’
T.,=T,=100°C.

Onpepenaem pacyeTHoe HanpsaXeHne B CTeHKe TpYGbl (8 ) 13 CNeayIoWero BblpaXeHus:
60:Px520,95x4:3,8 MMNa,

roe P — pa6oyee faBnexue,

S — pacyetHas cepus TpyObl.

YcTaHaBnnBaeM ko3(hduLMEHTbI 3anaca npouHocTi npu Temneparypax T, T . T cornacHo rOCT 32415-2013:
C,;=1,5 (koathdpmumeHT 3anaca npouHoctv ana T, J),

C, =13 (koachchnumeHT 3anaca npoyHoctn ans T ),

C, = 1(ko3chcpuument 3anaca npouHocTv ana T ).

OnpepgensieM pacyeTHOE HanpsiXeHue B CTEHKE TPYObl C y4eTOM AeHCTBUSA KO3 (ULMEHTOB 3anaca NPOYHOCTM.
61_3 = C1 X 80 =15x3,8= 5,7 MMa,

84 = C4 X 60 =1,3x3,8=4,94 Mla,

85=C5x60:1x3,8=3,8 MMa.
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CUCTEMA TPYB 3 CLUMTOrO NOJIMSTUEHA PE-X

Monb3ysack rpathukom n3oTepMbl MPOYHOCTM MaTepuana PE-X, onpeaensem Bpems tpaﬁ, t oo taBap, KOTOpOE Tpy6a MOXET BbIAEPXNBATb,
He pa3pyLascb NPu HEMPEPLIBHOM AENCTBUM KaXO0W U3 TEMMEPATYP B OTAENBHOCTM, NMPU HAMPSHKEHNSX B CTEHKE COOTBETCTBEHHO
3, 0,, 0,

T . > 900 000 (100 ner) u., T__, > 900 000 (100 ner) u,

Tpa63 =450 000 (50 net)u., T =450 000 (50 ner) y,

T =90u.

aBap

Makc

Hanee u3 npaeuna MaiHepa ciefyert, 4Tto eci Bpems [0 paspylieHus TpyGbl COCTaBASeT t, (neT) npu HenpepbiBHOM LeACTBUM
Temneparypsl T, T0 OTHOWEHMe 1/’[1 — 3TO0 «[J0/191 NOBPEXAEHNS», MPUXOAALLAACH HA FOf NPW HEMPEPbIBHOM AENCTBUM YKa3aHHON
Temnepatypbl. Ecnin geiicTtBune 370l TeMnepatypbl B TEYEHUE FOAA HEMPEPBLIBHO U COCTABNSIET BENNYMHY o, TO «A0NS rOA0BOr0
MoBPeXaeHUaA» cocTaBnaeT o./t,.

Tpam =20 °C — pacueTHbIi CpoOK 3kcnyaTauum 2,5 roaa, 1. e. BpeMs AeiCTBMS JaHHOW TeMnepaTypbl B TEYEHUE roAa

cocrasnser o, = 5%,

Tpaﬁ2 =40 °C — pacyetHbIi cpok akcnyatauum 20 net, 1. e. o, = 40%,

T .z = 60 °C — pacueTHbIil cpok sKcnnyaTaumun 25 net, T. e. o, = 50%,
T....=70°C— pacyetHbin CPOK 3KCnayaTaumum 2,5 rop, 1. e. o, = 5%,

T sp = 100 °C — pacyetHblid cpok skcnnyatalmui 100 4acos, 7. e. o = 0,0228%.
a,, 0L, O, O, O, — BPEMA [AeNCTBUA TeMnepaTypb

(T, T, T, T,, T, COOTBETCTBEHHO) B TEUEHME rOAa B NPOLIEHTAX.

CymmapHoe nospexpeHue TYD (%/uac) onpegensietca no opmyne:

TYD=3a /t -

TYD = 0,0004258 %/u. W
[lanee Bbluncnsiem Tx no hopmyne: '

T =100/ TYD :

T_=100/0,0004258 =234 850 4 = 26,81 roaa.

H 4
I

Takum obpasom, B cootsetctBum ¢ OCT 32415-2013, pna knacca
akcnnyatauun 4 cpok cnyxObl AaHHoi Tpy6bl 26,81 roga ¢ paboynm
nasnenuem 9,5 6apa.

Hr o omoan

i
o 4

Konsugsoe Han| Hue, Ma
& ]
L.
@ E"t__:

ta
wr

3apava 2

~

HeoGxognmo paccuutatb CPokK ciyx6bl Tpyoel PE-X SDR 11, b
3KCMNlyaTUPyeMOi B CUCTEMe OTOM/IeHNs C paGoynM AaBfieHnem __
8,4 6apa, Ans Knacca aKcnayataumm 4. 4 ms
o8
Mcxoms w3 BbllleyKasaHHbIX [aHHbIX, 3afaH CefylowWwuid Temne- 0s | | o
PaTypHBbIAl PEXIM B TEUEHNE PACUETHOrO CPOKa CNyX6bi 50 net: 0s ¢ B TR AT T

21 1w? 10 103 k!

T =T=20°C, Epeh J0paIDyIeA

Onpefensem pacyeTHoe HanpsaXeHne B CTeHKe TpYGbl (8 ) U3 Cieaytowero BblpaxeHus:
80 =PxS=0,84x4,5=3,78 Mla,

roe P — paboyee paBneHue,

S — pacuyeTHasi cepus TpyObl.

YcraHaBnuBaeM Ko3huuUMeHTbl 3anaca NpoYHoCcTv npu Temnepatypax T, T
C173 =1,5 (koathhuumeHT 3anaca NPOYHOCTH ANs T173),

C, = 1,3 (koachchuumeHT 3anaca npoyHoctn ana T,),

C, = 1(ko3chcpuumnent 3anaca npouHocTv ana T ).

T , COTNacHo FOCT 32415-2013:

pa6’ ~ makc’  aBa
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OnpegensieM pacyeTHOE HaNPsXXeHNE B CTEHKE TPYObl C y4ETOM
LencTBua KoIMLMEHTOB 3anaca NPOYHOCTH:
8,,=C,x5,=15x3,78 = 5,67 Mla,

8,=C,x8,=13x3,78 =4,91 MMa,

8, =C,xd,=1x3,78=3,78 Mla.

Monb3ysacb rpacukomM M30TEPMbl MPOYHOCTM MaTepuana
PEX, onpepensiem Bpemsi t_, t .t . koTopoe Tpy6a Moxet
BbIAEPXNBaTb, HE Pa3pyLwasiCb NpyU HeMpepbiBHOM AEACTBUM
KaXxzon M3 Temnepatyp B OTAENbHOCTU, NPU HaNPSXXEHUsX B

CTEHKe COOTBETCTBEHHO 8, ,, §,, O,.

| | [

13

wﬂm MMa

]

T o> 900 000 (50 ne) u., T, >900 000 (50 ner) u.,
T .ss =450 000 (50 net) u., T =450 000 (50 ner) u.,
T =140u.

aBap

Makc

e

[anee u3 npaBuna MaiiHepa cnepgyert, 4TO ecnm Bpems Ao
paspyuwenns TpyObl cocTaBnsier t, (net) npu HenpepbiBHOM
fencTBuM Temnepatypbl T, 70 oTHoweHue 1/t — 370 «aona
MOBPEXAEHUS», NPUXOAALLANACA Ha rOf NPU HEnpepbiBHOM
LEeACTBMM yKa3aHHOW Temnepatypbl. Ecnn  peiictBue 310i 1 e e 1
TeMnepaTypbl B TEYEHWEe rofa HENPEepbIBHO W COCTaBnsieT it e |

BEMYMHY ., TO «ONS FOZ0BOr0 NOBPEX/EHMUS» COCTaBNAET e s o
ot Bpens 70 paioyLEr, Y

ENR1 |
| L L

Tpam =20 °C — pacueTHbIii CpoK 3KcnayaTauum 2,5 roga, T. €. BpeMs AeACTBUS AaHHON TEMNEPATYPbl B TEYEHME rofa CoCTaBnset
a, = 5%.
Tpa62 =40 °C — pacuetHbli cpok akcnnyatauum 20 fier, 1. e. o, = 40%.
=60 °C — pacueTHbIi CPOK 3Kcnyatauum 25 nert, 1. . o, = 50%.
=70 °C — pacyeTHbIA CPOK 3KCnyaTaumun 2,5 roaa, 1. e. o, = 5%.
anap — 100 °C — pacueTHbIit cpok akcnnyatatim 100 4acos, . e. o = 0,0228%.

a,, Q,, O, 0L, 0, — Bpems aeiicteus temnepatypsbl (T, T, T, T,, T, COOTBETCTBEHHO) B TeYeHMe rOAA B NPOLIEHTAX.

pa63

MakcC

T
T
T

CymmapHoe nospexpeHue TYD (%/uac) onpegensietca no opmyne:
TYD=Za/t
TYD = 0,000335 %/u.
[anee Boiuncnsem T no copmyse:
T =100/ TYD
T =100/0,000335 =298 307 u = 34 roaa.

Takum obpasom, B cootBetcTBuM ¢ FTOCT 32415-2013, ansa knacca skcnnyatauum 4 cpok cnyx6bl gaHHOK TPYGbI
6onee 34 ner c pabounm pasnexHmem 8,4 6apa.
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3. HOMEHK/IATYPA «TEM/1bIX MOJ1»

Tpy6a POCTepm PE-Xa ¢ EVOH «Tennbiii non» Tpy6a POCTepm PE-Xb «Tennblit non»
M306paxeHne d,mm | s,Mm | Byxta,m ApTukyn M306paxeHne d,mm | s,mm | Byxta, M ApTukyn
16 2.0 16PAEVOH1T 16 2.0 16PB100T
100* 100*
20 2.0 20PAEVOHIT 20 2.0 20PB100T
Tpy6a POCTepm PE-Xb c EVOH «Tennbliii non» EBpokonyc nog PE-X d, Mm ApTukyn
M306paxeHne d,mm | s, mm | Byxta, m ApTukyn
16(2.0)-3/4" 1620-34EK
16 2.0 16PBEVOH100T
100*
20 | 20 20PBEVOH100T 2020134 2020-34EK

*Bo3moxHa HamoTka HecTaHgapTHoi anukbl (50, 200, 400, 500 m)

4. CACTEMA POCTEPM PE-X C EVOH

Ang PAAUMATOPHOIO OTOMJIEHUA U BOAOCHABXEHUA

41. Npenmywecrea cucrembl POCTepm PE-X ¢ EVOH
AN PaAMaToOPHOro OToM/IeEHMS U BOAOCHabXeHuUs

« BbICOKas YCTONYMBOCTb K BO3AEHCTBUIO XUMUYECKIX BELLECTB.

« AGCONIOTHAs repPMETUYHOCTD COEAMHEHMUH.

« Hu3kuit ypoBeHb LWyMa Npu sKCNyaTaLmm.

- OTCYTCTBME KOPPO3UM.

- OTCyTCTBME 3apacTaHNs BHYTPEHHETO iMaMeTpa nocsie MHOroNeTHel SKCNyaTaLmum.

- 3HauuTesnbHas yaapHas MPOYHOCTb W CTOMKOCTb.

« Hu3kue notepu Hanopa Ha KPUBOMHERHBIX y4aCTKaX.

« BbICTPbIA M MAKCMMabHO HALEXHbIA METOf COEAMHEHUS MPYU MOMOLUM HAABUXHOWA rMNb3bl, rapaHTUPYIOLLMA Ge3onacHoe nposefeHne
paGoT BBIUAY OTCYTCTBMS NANKN U CBAPKK.

« He3aBMUCUMOCTb OT UCTOUHMKOB SHEPTUM NPU NPOBEAEHUM MOHTAXA.

Tpy6bi POCTepm PE-X EVOH siBnsitotcs yHMBEpCanbHbIMM U MOTYT MCMOJIb30BaTbCS Kak B PaAMAaTOPHOM OTOMJIEHUM,

TaK U B CUCTeMaX ropsa4ero u xosogHoro BOAOCHAOXeHus.
|

4.2. dutnHrn PPSU — coBpeMeHHOe TeXHMYEeCKoe pelueHne

Monudennncynohon (PPSU) yxe gaBHO UCMONb3yeTcs B KOCMUYECKOA NPOMBILAEHHOCTW U B CAMOJIETOCTPOEHUM, NPOMAS UCMbITaHNS B
CaMbIX TSXXEbIX YCN0BUSX dKCMyaTauun. OH yCTONYNB K arpeCcCMBHBLIM CPEAaM 1 MPEBOCXOAMUT MO NPOYHOCTU NATyHb.

®utunrn PPSU gonyckalTcs K CKpbITOW NPOKNaaKe, 3anmBke B OETOH, YTO CyLLECTBEHHO PACLUIMPSIET BOSMOXHOCTHU MPU NPOEKTUPOBAHNN
CUCTEM CO CKPbITOW Pa3BOAKOA. WX mpuMeHeHWe No3BOASeT YBEUYUTb HAAEXHOCTb CMCTEMbl 38 CYET HEeBOMbLIOrO Yncna Pa3bopHbIX
COEAMHEHMI, COKPATUTb KONNYECTBO UCMOb3YEMON apMaTypPbl, YMEHbLUMTb PACXOA TPYO 1 yNpPOCTUTL CEPBUCHOE 0OCNYXUBAHME U PEMOHT.

CeoiictBa PPSU matepmana:
« MakcumanbHas Temneparypa anutenbHon skcnayatauum 185 °C;
« Bbicokas aTMOChepoCTOMKOCT;
- Camosaryxatowuin matepuan;
« Temnepartypa creknoBanus 220 °C;
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CUCTEMA TPYB U3 CLLMTOI O MOMSTUNEHA PE-X

« BbiCcokas xumnyeckas CTOMKOCTb;

« Xopolume AMINEKTPUYECKNE CBOWCTBA;

« He nogsepxeH Kopposuu;

« He TOKCKYeH;

« He paspywaetcs npu Temnepatype HapyxHoro Bo3ayxa ao -40 °C;
« BbiCcOKas CTOMKOCTb K pacTPECKUBAHUIO;

« He xpynkuii.

4.3. MoHTtax cucrembl POCTepm PE-X ¢ EVOH ansi paguaTtopHOro oronnieHus
U BOAOCHabXeHus

CxeMbl pagnaTopHOro OTOM/IEHUS MOTYT GbiTb CaMbIMM PAa3HOOOPA3HBIMM B 3aBUCUMOCTM OT pa3Mepa CUCTEMbI W TUNa 3aaHus. MoaBoAKa
K paguaTopaMm MOXeT GbiTb NepUMeTPasibHOM (TPOMHUKOBOA) UM KOJIJIEKTOPHOM, @ CXeMa — OfLHO- UAW ABYXTPYGHOIA. [IByxTpyGHas cuctema
C TOPU30HTA/IbHOW PA3BOAKOI (KOMEKTOPHAs W NepuMeTpasNbHas/TPORHUKOBas) HaubGonee npeanoyvTUTeNibHa ANS WCMO/b30BaHUS
B COBPEMEHHOM MHOF03TaXHOM CTPOUTE/bCTBE.

|. TpoitHMKOBas pa3BogKa Il. MepumeTpanbHas pasBoaka
Mpoknagka TpyGONpPOBOLOB OCYLECTBASETCS NO  N0OLWaam Mpoknagka Tpy6oNpoOBOAOB OCYLWECTBASETCS MO NEPUMETPY
MOMeLLEeHNs (3Taxa) C UCNOIb30BaHNEM TPORHMKOB. MOMeLLEHNst (3Taxa) C WMCMOSb30BaHWEM TPOWHMKOB B MecCTax

YCTAHOBKMW PaanaTopoB.

Mpoknaaka o1aenbHbIX TPYGONPOBOAOB OCYLLECTBASAETCS
OT pacnpefenuTeNbHOro KoieKTopa K KaxaoMy oTonuTesibHoMy npuoopy.

lll. JlyueBas passogka
0c06EHHOCTY KONIEKTOPHO-/TY4EBON CUCTEMDI:
« B cucteme MOXeT MCMONb30BaTbCs TOMbKO OAMH AMaMeTp Tpyb (06bluHO 3T0 16 MM), 6narogapsi Y4emy COKpallaetcs HeobxoauMbli
aCCOPTUMEHT TPYO U (hUTUHI OB, @ TaKXe YNPOLLAETCS MPOEKTUPOBAHNE N MOHTAX.
« MeHbluee KONNYeCcTBO COEANHEHUA — MOLK/IOUYEHUST UMEIOTCS TOMIBKO Ha KONNEKTOpax M Npubopax, YTo CyLLeCTBEHHO 3KOHOMUT Bpems
MOHTaXa M MOJIHOCTbIO UCKMIOYaET YesIoBEeYEeCKMiA (hakTop Npu C6OpKe CUCTEMBI.
« bnaropaps yMeHbLUEHUIO KONMMYECTBA COEANHEHN YBENNUYMBAETCS HAAEXHOCTb CUCTEMBI.
+ YuntbiBas 0COOEHHOCTW YKNaAKM TPYObl, CyLLECTBYET BOSMOXHOCTb 3aMEHbI MOBPEXAEHHOr0 y4acTKa TpyObl 6€3 paspyLUeHnst KOHCTPYKLMKN
nona.
« [lpu MoHTaxe TpyObl K YEPHOBOMY NOJy HEOOXOAMMO COBMOAATL PACCTOSHUE MeXay Kpennerusimu cornacHo CI41-109-2005 n.3.6.7 1a6n.4
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Cnoco6bl noakntoyeHus Tpy6 POCTepm K otonutenbHbiM npubopam

(I}

©

-

HenocpeacTtBeHHOe noakntoueHne Tpyobl K pagnatopy HenocpeacteHHoe nofktoueHne TpyGbl K pagnatopy
C NMOMOLLbIO MeAHbIX L- 1 T-06pa3Hbix Tpy6oK C NOMOLLbIO PE3bOOBbIX NaTYHHbIX (HUTUHIOB

o ,

HenocpeacTBeHHoe noaknoueHne Tpyobl HenocpeacTBeHHOe noaktoueHne TpyGbl K pagmatopy
K pagmatopy yepes H-o6pasHyto rapHuTypy ¢ nomolbto H-06pa3Hoii rapHUTYpbl U MeaHbIX L- n T-06pa3Hbix Tpy6oK

MonTax cucrembl POCTepm PE-X

1. BoiGepute Hacafky Ans skcnaHaepa 2. BctaBbTe HaKOHEYHWK Hacaaku B TpyOy PE-X. 3. MNpoBepauTe 3KCNaHAMPOBaHHe Tpy6bl PE-X
HYXHOr0 pa3mepa. B Tpu 31ana (30%, 70%, 100%), mexay atanamu
npoBopaynBas 3kcnaHaupyemyto Tpy6y Ha 30°
BOKpYr CBOeW OCH.

4. BcTaBbTe (YUTUHT B pacLUMpeHHyto Tpyoy. 5. MepeBeauTe pyyKy TUCKOB B BEPXHEE MONOXEHME, 6. BctaBbTe (hUTUHT B 3aKMMHON MHCTPYMEHT.
NoTsIHUTE BHW3 6710KMPATOP, Y4TOObI Pa3beanHUTL pblyar
¥ HacaKy Ha TUCKM, BbITalLuTe OCeBble 6ONTI, yCTaHOBUTE
HeOOXOAMMYIO HaCafiKy Ha TUCKM, 3aduKUCpyiTe 0CEBOR
60NT M BEPHUTE B UCXOAHOE NOMOXEHWEe 610KMpaTop.

e

O L

| Ay

7. TpoBeaunTe 3aNpeccoBKy [0 TEX NOP, NOKa rnb3a 8. MoTaHuTE BHM3 6N0OKMpaTOp, YTOObI Pa3beANHUTD pblyar 9. Mi3BneknTe yCTaHOBNEHHbIA PUTHHT.
He COeaMHUTCS C KOMbLOM (DUTMHIA NOMHOCTBIO, 1 Hacafiky Ha TUCKM, NOAHUMMTE PYYKy TUCKOB B BEpXHEe
pekoMeHayeTcs n3beratb 3a30POB M HECOOCHOCTH NONOXEHNe, TUCKN aBTOMATUYECKN Pa3beanHATCS.

COEAIMHEHNS MeXAY (PUTUHIOM W FUNb30.
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CUCTEMA TPYB U3 CLLUMTOIO NOJIMSTUEHA PE-X

Mpn MoOHTaxe TpyObl K YEPHOBOMY MOy HeoOXoaMMO COGMI0AATb PaccTosHWe Mexay kpenneHusmu, cornmacHo CI1 41-109-2005
n.3.6.7 1a6n. 4. Mpn MoHTaxe uTHroB u3 PPSU He pekoMeHAyeTCsi MPUMEHEHWE XMMWYECKW arpecCuBHBIX K MOSMMEPAM BELLECTB
I (kneeB, repMETMKOB, PACTBOPUTENEA, KUCIOT, LLENOYEi 1 AP.), 38 UCK/OYEHNEM COCTABOB, B ONMCaHWM KOTOPbIX Pa3peLLIEHO B3aMMOAECTBIE
¢ PPSU.
B Karveropuuecky 3anpeLieHo NpUMEHEHUe CNIeAyHOLLMX repMeTM3npyoLLmx matepuanos: Ever Seal Thread 483; Loctite 518, 542, 55;
Scotch-grip Rubber 1300, 2141, 847; Rector Seal S; Rite Lock; Selete Unyte n gpyrx aHasapo6HbIX repMeTHKOB, a TaKXKe JIbHa U Kes.

4.4. XpaHeHue u TPaHCMOPTUPOBKA

« TpyObl Npou3BOAATCH U3 3KONOTMYECKN YNCTOrO Chbipbsi. [pn XpaHeHuu u sKcnayatauun TpyObl HE BLIAENSAIOT B OKPYXAIOLWY0 cpeny
TOKCUYHbIX BELLECTB U HE 0Ka3blBAKOT BPEAHOr0 BO3LENCTBUS HA YETOBEKA.

« XpaHuTb TpyObl B ByXTax HEOOXOAUMO Ha POBHO NOBEPXHOCTH.

« [lpu XxpaHeHum, TPAHCNOPTUPOBKE U MOHTaXe TPY6 1 (DUTUHIOB crefyeT 30eraTb UX KOHTAKTa C PEXYLLMMUA U KOMTIOLMMY LeTansimMu.

+ HeynakoBaHHbIe B 3aLUUTHYIO MAIEHKY UM KAPTOHHYIO KOPOOKY TpyObl CiefyeT XpaHuTh B MecTe, 06ecneynBatoLLem OTCyTCTBUE ANNTENBHOIO
NpPSAMOro BO3AEHCTBUSA YNbTPaPUONETOBBIX NyYeil.

4.5. OnpepeneHune cpoka 3kcnayatauum Tpyo

3apgaua1

Heobxoanmo paccuntatb CPOK cyx6bl TPYObl PE-X, SDR 7.4, skcnnyaTupyemoii B cucteme otonaeHuns ¢ pabounm gasneHvem 10 6ap
AN19 Knacca skcnayatauuu 5.

Mcxomsa us BbllEYKAa3aHHbIX AdHHbIX, 3a4aH cnep,yiou.mﬁ TEMI'IepaTyprIVI PEeXUM B Te4eHne pac4HeTHOro Cpoka CI'Iy)KGbI 50 ner:
T =T=20°C,

pa6 1
T =T =60°C,

pa6 2
T =T,=80°C,

pa6 3

=T =90°C,

MakCumanbHoe MakcC

=T __=100°C.

aBapuitHoe asap

Onpefensem pacyeTHoe HanpsaXeHue B CTeHKe TpyGbl (8,) U3 Cneaylowero BblpaxeHus:
50=PXS=1,0X3,2:3,2 MMa,
roe P — pabouee gaBnenue, S — cepus Tpyobl.

YctaHaBnvMBaeM KO3 huULUMeHTbI 3anaca NPOYHOCTH Npy 01U T |
temneparypax T . T . T, . cornacko FOCT 32415-2013: L . j '
C,; =15 (oachcpuumenT 3anaca npouHoctn Ans T,), 1 1111
C, =1,3 (koacpcpuunenT 3anaca npoyHoctv ana T,), f | , |

C, =1(koacpchuumenT 3anaca npouHoctv ana T ).

OnpepgensieM pacyeTHOE HampsixXeHue B CTEHKE TPYObI

C y4eTOM AeiCTBMS KO3(h(PULMEHTOB 3anaca NPOYHOCTH:
6173 =C,x 60 =15x3,2= 4,8 Mla,

6,=C,x 60 =1,3x3,2=416 MMNa,

63=C3x60=1x3,2= 3,2 MMa.

L
s 11

rg e ki
Onz;-_-zjs__
Be=4,16)

Bl mae
!
J

B3]

3. F

Koneugsce HanpaseHqse, MMa

Monb3ysacb rpadhmkoM M30TEPMblI MPOYHOCTM MaTepuana
PE-X, onpepensem Bpems tpas, b tasap, KoTopoe Tpy6a =
MOXET BblAEPXMBaTb, HE Pa3pyLlasCb NPU HENPEPLIBHOM , !

-~ - 15 +
LEACTBUM KaxXOoih w3 TemnepaTtyp B OTAENbHOCTH, Npu

HanpsXeHUsAX B CTEHKe COOTBETCTBEHHO &, 8, 8, : | il .
T > 900000 (50 nem) u., T >450 000 (50 nien) u., v T i LRI Al
T .= 100 000 (11,4 roga) 4., T, =85 000 (9,7 rosa) u., o [T [ A

pa Makc | il 1 | | Wil L1 LI
T =260 uy. 3 3 " 1wl 10! 0t s

asap ¢ 10t
Bpes# 00 paIDYLLEHHA 4

25 ¢ t t IEEE R alt! | R
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CUCTEMA TPYB 3 CLUMTOrO NOJIMSTUEHA PE-X

[Hanee u3 npaeuna MaiHepa cnefyert, 4to eciu Bpems [0 paspylieHus TpyGbl COCTaBANSET t, (neT) npu HenpepbIBHOM AeACTBUM
Temneparypsi T,, 10 OTHOLIEHNE 1/t1 — 3T0 «[10M19 MOBPEXAEHNSA», NPUXOAALAACH HA TOf MPWU HEMPEPLIBHOM AENCTBUU YKa3aHHO
TeMneparypobl.

Ecnn peicTeie 370/ TeMnepaTypbl B TeYeHe rofa HenpepbIBHO U COCTABNSAET BE/MUYMHY @, TO «40NS FOAOBOTO NOBPEXAEHNS»
cocraBnser 01/t1.

T _ =60 °C — pacyeTHblii Cpok 3kcnnyatauum 25 nert, 1. €. a,= 50%,

=80 °C — pacyeTHblii cpok 3kcnnyatauum 10 neT, 1. e. a,= 20%,

=90 °C — pacyeTHblif CPOK 3KcnyaTaumum 1rog, T. e. a,= 2%,

=100 °C — pacueTHbIii cpok 3kcnnyatauumn 100 Yacos, T. e. a, = 0,0228%,

a, a,, a,, a,, 0, — BpeMmst AeACTBUS TeMNepaTypbl (T1, TZ, T3, T4, T5 COOTBETCTBEHHO) B TEYEHME rofa B NPOLEHTAX.

Monb3ysack hopmynoii:
TYD = Za/t
nonyyaem cnegytouiee: TYD = 0,000453 %/qac.

[Hanee Bbluncnsem T no chopmyne:

T =100/ TYD

T_=100/0,000453 = 220 527 4 = 25,7 roaa.

Takum o6pasom, B cootBetctBuM ¢ FOCT 32415-2013, ana knacca akcnayatauum 5 cpok cnyx6bl AgaHHOR TPyObl
paBeH 25,7 rofa c pa6ouum aaBneHmem 10 6ap.

3apaua 2

Heob6xoanmo paccumntatb cpok ciyxobl Tpy6bl PE-X, SDR 7.4, akcnnyatupyemon B cucteme BC ¢ pabounm pasnenvem 11,1 6apa
AN Knacca skcnyarauum 2.

Mcxons n3 BbllWeyKa3aHHbIX JaHHbIX, 38aH CNefyoLWuin TEMNEePaTypPHbIA PEXUM B TEYEHWE PAaCHeTHOro cpoka cnyxobl 50 nert:
Tpat3 =T,=70°C — paGoyas Temneparypa,

T ..=T,=80°C — makcumanbHasa paGoyast Temneparypa,

TaBap =T,=95°C — aBapuiiHas Temneparypa.

Onpepensiem pacyeTHoe HanpsikeHue B CTeHKe TPyGbl (8 ) U3 CNeAytoLero BbIpaXeHus:

8,=PxS$=111x3,2=3,55Mla,

roe P — pa6oyee gaBnexue,

S — cepus TpyObl.

YcTaHaBnMBaeM Ko3(hULMEHTbI 3amaca NPOYHOCTU Npu
Temnepartypax Tpac, LI TaBap cornacHo 'OCT 32415-2013:
C,=1,5 (koachcpuumeHT 3anaca npoyHoctv ana T),

C, =1,3 (koacpcpuunenT 3anaca npoyHoctv ans T,),

C, =1(koacpchuumenTt 3anaca npouHoctn ansa T,).

OnpepensieM pacyeTHOe HanpsKeHue B CTEHKe TpyObl C
y4eTOM AEeNCTBMA KOIPHULMEHTOB 3anaca NPOYHOCTH:
8,=C x5,=15x3,55= 5,33 MIla,
6,=C,x8,=13x3,55=4,62 MMa,
6,=C,x6,=1x3,55=3,55MMa.

Monb3yacb rpaukom WU30TEpPMbl MPOYHOCTM MaTepuana
PE-X, onpepensem Bpems tpaﬁ, t oo tasap, KoTopoe Tpy6a
MOXET BblAEpPXMBaTb, HE Pa3pyLlasiCb Npu HENPEPLIBHOM
LEeACTBUM Kax[oih w3 TemnepaTyp B OTAENbHOCTH, Npu

HaNPSXeHWsX B CTEHKE COOTBETCTBEHHO 61, 62, 63.

Konsugsoe HanpsseHue, MMa

T e = 230 000 (26,3 roga) u., T, = 210 000 (24 ropa) u, 0111 1 A AT I
T__ =80 000 (91 roga) u. O 1 1 o

aBap I L i Mol
| 1 111 WA
! 0 e
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CUCTEMA TPYB U3 CLLMTOIO MOJIMSTUNEHA PE-X

Hanee u3 npaeuia MaiiHepa cnefyer, 4to ec/in Bpems 10 paspylieHus TpyGbl COCTaBnseT t, (net) npu HenpepbiBHOM LeACTBUM
Temneparypsi T, T0 OTHOLIEHKE 1/t1 — 3T0 «[10/19 MOBPEXAEHNSA», NPUXOAALAACH HA TOf NMPWU HEMPEPLIBHOM AEACTBUU YKa3aHHO
Temneparypsl. Eciv aeiicteue 3104 TEMNEpaTypbl B TEYEHWE rOfia HEMpepbIBHO W COCTABNIAET BEMYNHY Q, TO «A0NIS TOA0BOMO
noBpexaeHua» cocrasnaet a/t,.

T s = 70 °C — pacueTHbIit cpok skcnnyataunm 49 nert, . e. a, = 98%,
TMaKC =80 °C — pacueTHblii CPOK 3KCMyaTaLmmn 1104, 1. e. a, = 2%,
. 95 °C — pacyeTHbIin cpok skcnayatauum 100 yacos, T. €. a,= 0,228%,
a, 0, a4, — BpeMmsa aeicteua Temnepartypsl (T, T,, T, COOTBETCTBEHHO) B TeUeHNe roAa B NPOLEHTaXx.

—

CymmapHroe nospexgeHne TYD (%/uac) onpegensetcs no opmyne:

TYD=3alt

TYD =0,000436 %/4ac.

Hanee bluncngem T _no chopmyne:
T =100/ TYD,
T,=100/0,000436 =229 465 4 = 26,19 roaa.

Takum o6pasom, B cootBetcTBuu ¢ FOCT 32415-2013, ana knacca aKcnayaTtaumum 2 CpoK cnyX6bl AaHHOW TPYObI
26,19 ropa c pabounm gaBneHunem 11,1 6apa.

5. HOMEHK/IATYPA

Tpy6bl PE-Xa Tpy6bi PE-Xb
Tpy6a PE-Xa yHuBepcanbHas Tpy6a PE-Xb yHuBepcanbHas
M306paxeHne d,mm | s,mm | Byxta, M ApTukyn M306paxeHne d,mm | s,mm | ByxTa, M ApTuKyn
16 2,2 16PAEVOH1 16 2,2 16PBE1
20 2,8 20PAEVOH1 20 2,8 20PBE1
100 100*
25 35 25PAEVOH1 25 3,5 25PBE1
32 44 32PAEVOH1 32 44 32PBE1
*Bo3MoxHa HaMOTKa HecTaHaapTHo AnuHbl (50, 200 M)
Tpy6a PE-Xa ans BogocHabxeHus Tpy6a PE-Xb ans BofgocHabxeHus
M306paxeHne d,mm | s,MMm | Byxta,m ApTukyn M306paxeHne d,mm | s,MMm | Byxta,m ApTukyn
‘ ’ 16 2,2 16PA100 - ’ 16 2,2 16PB1
(e = s =
R 2 20 2,8 20PA100 ‘ o 2 20 2,8 20PB1
i | 100 | 4 100
| 4 25 | 35 25PA100 | ] 25 | 35 25PB1
b i b >
B e 32 44 32PA100 B — 32 44 32PB1
®utnarn PPSU u M'mnbsa PVDF
MydhTa nepexogHas PPSU d, Mmm ApTukyn Mydra PPSU d, Mm ApTukyn
16 x 20 1620COUPPSU 16 16COUPPSU
16 x 25 1625COUPPSU 20 20COUPPSU
20x 25 2025COUPPSU 25 25COUPPSU
25x32 2532COUPPSU 32 32COUPPSU
Yronok 90° PPSU d, mm ApTukyn Tpoiuuk PPSU d, mm ApTukyn
16 16ELBPPSU 16 16TEEPPSU
20 20ELBPPSU 20 20TEEPPSU
25 25ELBPPSU 25 25TEEPPSU
32 32ELBPPSU 32 32TEEPPSU
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CUCTEMA TPYB 13 CLLMTOIO NOJIMSTUEHA PE-X

TpoiHuk nepexoaHbii PPSU d, mm Aptukyn d, mm Aptukyn mnb3a HanpeccoBoyuHas PVDF
16 x 20 x 16 162016 TPPSU 25x20x25 252020TPPSU
20x16x 16 201616 TPPSU 25x25x16 252516 TPPSU
20x16x 20 201620TPPSU 25x25x 20 252520TPPSU
20x20x16 202016TPPSU 32x16x32 321632TPPSU
20x25x16 202516TPPSU 32x20x25 322025TPPSU
20x25x20 202520TPPSU 32x20x32 322032TPPSU
d, Mm ApTuKyn
25x16 x 16 251616TPPSU 32x25x20 322520TPPSU
25x16x 20 251620TPPSU 32x25x25 322525TPPSU 16x2.2 16PVDF
25x16x 25 251625TPPSU 32x25%32 322532TPPSU 20x28 20PVDF
25x20x 16 252016TPPSU 25x35 25PVDF
32x32x20 323220TPPSU
25x20x20 252020TPPSU 32x44 32PVDF
®dutunrun JIATYHb
[unb3a natyHHas d, Mmm ApTukyn Apantep ansi MeaHbIx Tpy6ok HP d, MM ApTukyn
16x2,2 16GL24-23
20x2,8 206L28-26
15x1/2" 15-12AD
25x3,5 256L32-27
32x4,4 326GL39-34
MydTa natyHHas d, Mmm ApTukyn MydTa nepexofHas natyHHas d, Mmm ApTukyn
16 16COUPBR 16 x 20 1620COUPBR
20 20COUPBR 16 x 25 1625COUPBR
25 25COUPBR 20x 25 2025COUPBR
32 32COUPBR = 25x32 2532COUPBR
d, Mm ApTukyn Yronok 90° natyHHbINA d, Mmm ApTukyn
16 X 16 X 16 161616TBR 2 16 16ELBR90
20x20x20 202020TBR 20 20ELBR90
25x25x25 252525TBR 25 25ELBR90
32x32x32 323232TBR 32 32ELBR90
TPOWHNK NEPEXOLHbIA NATYHHbIA d, Mmm ApTukyn d, MM ApTukyn
16 x 20 x 16 162016TBR
20x16x 16 201616TBR 16-1/2" 16RV01612
20x16 x 20 201620TBR
20x20x16 202016TBR
20x25x 20 202520TBR 20-1/2" 20RV0S2012
25x16 x 16 251616TBR
25x16 x 20 251620TBR
25 %16 x 25 251625TBR Col T GIIHE]
16-1/2" 16COUPNUT12
25x20x16 252016TBR 16-3/4" 16COUPNUT34
25x20x 20 252020TBR 20-1/2" 20COUPNUT12
25x20x 25 252025TBR 20-3/4" 20COUPNUT34
25-3/4" 25COUPNUT34
25x25x16 252516TBR 259" 25COUPNUT]
25x25x20 252520TBR 321" 32COUPNUT1
Mepexoa HP natyHHbIiA d, MM ApTukyn Mepexoa BP naTyHHbIiA d, MM ApTtukyn
16-1/2" 16COUP12EXT 16-1/2" 16COUP12INT
16-3/4" 16COUP34EXT 16-3/4" 16COUP34INT
20-1/2" 20COUP12EXT 20-1/2" 20COUP12INT
20-3/4" 20COUP34EXT 20-3/4" 20COUP34INT
25-1" 25COUPTEXT 25-1" 25COUPTINT
25-1/2" 25COUP12EXT 25-1/2" 25COUP12INT
25-3/4" 25COUP34EXT 25-3/4" 25COUP34INT
321" 32COUPIEXT 32-1" 32COUP1INT
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CUCTEMA TPYB U3 CLLUMTOIO NOJIMSTUEHA PE-X

3arnywka 16 x 2,2 d, Mm ApTukyn lepexoaHnK ¢ HaKMAHO raitkoit 16*?,2— G3/ v” EBpokonyc d, M Aptkyn
(B KOMN/IEKTE C HANPECCOBOYHOW rMb30iA) NaTyHb
N & 1 ] N
16 16PLUG 'b ii n &Q_ '_ 16.3/4"  [1622AX-34EK
EBpokonyc nog PE-X d, Mm ApTukyn EBpokoHyc 15 x 3/4” BP ans MefHbIx Tpy6ok d, Mm ApTukyn
16(2.2)-1/2" 1622-12EK
16(2.2)-3/4" 1622-34EK 15 x 3/4" 15-34EK
20(2.8)-3/4" 2028-34EK
d, MM ApTukyn YronbHuk-nepexoHuk BP d, MM ApTukyn
16-1/2” 16ELB-12EXT 16-1/2” 16ELB-12INT
Yron ¢ HacTeHHbIM KpenneHuem d, MM ApTvkyn TpoitHuk nepexoaHoit BP natyHb d, Mm Aptukyn
€ naTpy6KOM natyHb
16x1/2” 16RVO1612L 16-3/4” 16TBR12INT
20X1/2” 20RV02012L
20-1/2” 20TBR12INT
Bopopo3eTka ciBOEHHAS NPOXOAHAN NaTyHb d, MM ApTukyn
.- 16-1/2” 16RV02X1612 20-3/4” 20TBR34INT
TpoiiHnk T-06pasHblii 415 NOAKNIOYEHUS paanaTopa o Aptiyn TpoiiHuk L-06pa3Hblii Ans nogknto4eHus pagnuatopa A Aptiyn
(250) (250)
16 x15x 16 161516T-25
16 x15 16L-25
16x15x 20 161520T-25
20x15x16 201516T-25
20x15 20L-25
20x15x20 | 201520T-25
20x15x25 | 201525T-25 o6 5
- 06pa3Has CABOEHHast paanaTopHas Tpyoka, o Aptiyn
NaTyHHast
25x15x20 | 251520T-25
25x15x25 | 251525T-25 16x15 16U-30
32x15x32 | 321532T-25
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CUCTEMA TPYB U3 CLLMTOIO NOJIMSTUNEHA PE-X

UHcTpymeHTbl Ansa cuctembl PE-X

KomnnekT mexaHnyeckoro Pro MHCTpyMeHTa

KomnnekT rugpaBnnyeckoro MNHCTPYMEHTa

ans cuctembl PE-X POCTepm daL) Bl ans cuctemsl PE-X POCTepm 4] Bt
16-32 1632RTMPRO 16-32 ROIG16-32
Koxyx rothpupoBaHHbI#
lochpa 3awwmtHas POCTepm (kpacHas) d, Mm ApTukyn lochpa 3awwmtHas POCTepm (cuHss) d, Mm ApTukyn
25 25
(noa Tpydy 16 Mm) 25CR (noa TpyGy 16 Mm) 25¢8
32 32
(nog Tpy6y 20 Mm) 32CR (noa Tpy6y 20 Mm) 32C8
40 40
(noa TpyBy 25 mMm) 40CR (nop Tpy6y 25 MM) 40ce
50 50
(noa Tpy6y 32 MM) S0CR (noa Tpy6y 32 MM) 50¢B




CUCTEMA TPYb
U3 TEPMOCTOUKOIO
NMONMNITUNEHA PE-RT




1. CACTEMA TPYB U3 TEPMOCTOMKOI'O NMOJINITU/EHA PE-RT

1.1. Xapakrepuctuka cuctembl

Tpy6bi PE-RT POCTepm n PE-RT ¢ EVOH POCTepm nponsBoasiTcs U3 TEPMOCTOMKOr0 NOMITUNAEHA, Tvn Il.

N n/n HanmeHoBaHwWe nokasarens 3HaueHne
1 MnotHoCTb, r/cm? 0,941
2 Temnepatypa pa3msirdyenusi no Buka, °C 124,5
3 Mpenen npoyHocTv npu paspbise, MMa 36
4 OTHOCMTENBHOE YANNHEHNE NpK pa3pbiBe, % 760
5 Mpepen Tekyyectn npu pactsxeHuu, MMa 20,6
6 OTHOCUTENBHOE YAIMHEHWE NPU NPeAene Tekyyectn, % 13
7 Mogaynb ynpyroctin npu pactsxenum, H/mm? 650
8 KoahdpmumeHT nuHertHoro Tennosoro paclmpehus, °C 0,15
9 KoahdpmumeHt TennonposoaHocTu, Br/m °C 0,4
10 YnenbHas TennoemMkocTb, KIX/Kr °C 2

1.2. O6wme pekomeHgauum no npumeHeHuto cuctemol POCTepm PE-RT

Tennootaaya — nepeHoC TENNOThbl Yepe3 Orpaxpalollytd KOHCTPYKLUMIO OT B3aUMOLENCTBYIOWEN C Held cpefbl ¢ 6onee BbICOKOM
TEMNeEPATYpPOit K Cpese C APYroi CTOPOHbI KOHCTPYKLMKM C 60/1ee HU3Kon Temnepatypoii (CIT 23-101-2004).

Tpy6bl PE-RT POCTepM MpuMeEHSIOTCS B CMCTEMaxX MUTLEBOrO UM XO3AWCTBEHHO-NMUTLEBOIO Ha3HauYeHWs, ropsvero BOAOCHAOXEHMS,
BOASHOrO HWU3KOTEMMEPATYPHOrO OTOM/IEHWS, @ TaKXe B KauyecTBe TEXHONOMMYECKUX TPyOOMpOBOLOB, TPAHCMOPTUPYIOLLMX XUAKOCTH,
He arpeccuBHble K MaTepuanam Tpyosbl.

CoepMHUTENbHbIE 31€MeHTbl CM. Ha cTp. 38 n 55.

1.3. OnpepeneHue cpoka sKcnayaTauum Tpy6

3apava1

Heobxoanmo paccuntatb cpok cnyx6bl POCTepm PE-RT I, SDR 7.4, skcnnyatupyemoii B cucteme 'BC ¢ pabounm gasneHuem 10,5 6apa,
B cootBetcTBMM ¢ TOCT 32415-2013 , ang knacca skcniyataumum 2.

Mcxoas u3 BbllleyKasaHHbIX JaHHbIX, 3aAaH CleaytoLmni TeMnepaTypHblii PEXUM B TEUEHWE pacyeTHOro cpoka cnyx6bl 50 ner:
T o5~ T,=70 °C — paGouas Temneparypa,
T ..~ T,= 80 °C — makcumasibHas paGoyas Temneparypa,

Makc

T . T, =95 °C — aBapuiiHas Temneparypa.
Onpegensem pacyeTHoe HanpsaxeHue B CTeHKe TPYObl (8 ) U3 CepytoLero BbipaXeHus:
8,=PxS5=1,05x3,2=3,36 Mla,

roe P — paboyee faBnexve, S — cepusi Tpyobl.

YcraHaBnMBaeM KO3(h(hMLMEHTLI 3anaca MPOYHOCTM Npu TemnepaTypax Tpaé, T oo TaBap cornacHo FOCT 32415-2013:
C1 =1,5 — KoahchmumeHT 3anaca npoyHocTM ansa T,

C2 =1,3 — Ko3(hhMUMEHT 3anaca NPOYHOCTH ANs Tz,

C,=1— ko3chhuumeHT 3anaca npouHocTn ana T,

OnpegensieM pacyeTHOE HanpsKeHUe B CTEHKE TPYObl C y4ETOM AeACTBUS KO3 hULMEHTOB 3amaca NPOYHOCTM.
81 = C1 X 60 =1,5x 3,36 =5,04 Mla,

6,=C,x6,=13x3,36=4,37 Mla,

6,=C,x8,=1x3,36 = 3,36 Mla.
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CUCTEMA TPYB 13 TEPMOCTOMKOTO MOJIMSTUNEHA PE-RT

Monb3yAcb rpacnkom n3otepmbl npoyHocT matepuana PE-RT Il, onpepensem Bpems t oo Lo Laaap KOTOPOE TpyGa MOXET BbIAEPXNBATD,
He PaspyLIasiCb NPy HEMPepLIBHOM AEACTBIM KAaX/0/ U3 TEMNEPATYP B OTAE/IBHOCTH, NPU HANPSXKEHNSIX B CTEHKE COOTBETCTBEHHO §,, 8.,
&,

T .s> 4500004 (51,37 ropa), T
T __=18976 4 (2,17 roga).

aBap

=136 000 u (15,53 ropa),

MakC

[anee u3 npaBuna MaiiHepa cnepgyet, 4TOo €CAM  Bpems

50
[0 paspyleHns TpyObl COCTaBAseT t, (net) npu HenpepbiBHOM
fieiicTBuM Temnepatypbl T, TO OTHOWeHue t, — 3T0 «AonA ®
MOBPEXAEHUS», NPUXOASALAACS HAa FOA4 NPU  HEnpepbiBHOM -

LeiCTBUM yKa3aHHOW TeMnepaTtypbl.

Ecnv peiictBne 310/ TemnepaTypbl B TeYEHWEe rofia HenpepbiBHO
W COCTaB/iAET BE/MYMHY Q,, TO «40Ns FOAOBOrO MOBPeXAeHUA»
coctaenger a/t;

Q= 97,98% — pacyeTHbIin CPOK 3KcnyaTauuv 49 net npu Tpa(j =70°C,
a,= 2% — pacyeTHbIiA CPOK 3KCnyaTauun 1rog npu Te™ 80 °C, 10 4
a, = 0,0228% — pacuetHblii cpok 3kcnnyatauuu 100 yacos

npu TaBap =95°C,

a, 0, 4, — BPeMA eACTBUSA TEMNEPaTypbi (T1, T, T, COOTBETCTBEHHO)
B TEYEHWE roa B NPOLEHTaX.

20

CymmapHoe noepexgaenue TYD (%/4ac) onpegensetcs no chopmyne:
TYD =Za/t
TYD =0,000233633 %/uac.

Koneuyesos nanpawesue, MMNa
amam -~ @ o
N AL 4 -
)
83
= o | A shca =
[ [ I |
T I 1 ) —
|
I I EN NN
e z
i T L
. = - e
. I P RESTk, K Rl
= 1 =
Sl | T N I Y
T

—

Hanee Bbiuucnaem T no dopmyne:
T =100/TYD
T =100/0,000233633 = 428 021 yacos = 48,86 ropa.

=
_g.ﬁ

0.1 . | 10 100 1 (;DO 10 004
Takum o6pasom, B cootsetcTeuu ¢ FOCT 32415-2013, R 13 t2 t1§'
ANA Knacca 3Kcnayatauum 2, Cpok cnyx6bl gaHHOM TPy6bl
48 net c pabounm gaBneHuem 10,5 6apa.

3apava 2

Heo6xoanmo paccumtatb cpok cnyx6bl POCTepm PE-RT II, SDR 7.4, skcnayaTupyemoii B cucteme OTOM/IEHNS ¢ pabounm gaseHnem 9 6ap,
B cootBetctBMM ¢ TOCT 32415-2013, ansa knacca skcnnyatauum 5.

Mcxopsa us BbllLieyKa3aHHbIX AaHHbIX, 3aAaH Cfleﬂ,yPOLLI,VIVI TeMnepaTyprm Pexum B TeyeHne pacv4eTHOro Cpoka Cl'ly>K6bI 50 nert:
=T,=20°C,
=T,=60°C,
T,=80°C,

T pao1
T pa62
T pa63 =
T

T

Makc T4
5

Onpegensem pacyeTHoe HanpsaxeHue B CTEHKe TPYObI (8 ) U3 CNepyIoLIero BbIpaXeHus:
8,=Px5=0,9x3,2=2,88 Mla,
roe P — paboyee paBnexue, S — cepusi Tpyobl.

YcraHaBnMBaeM KO3(hhMUMEHTI 3anaca NPOYHOCTM NpK TeMnepaTypax Tpas, T TaBapCOFﬂaCHO IOCT 32415-2013:
C1,3 =1,5 — KoahhmumeHT 3anaca NPOYHOCTU ANst T1,3,
C2 =1,3 — Ko3¢hdhMLMEHT 3anaca NPOYHOCTH Ans T4,

C,=1— ko3dhhuumeHT 3anaca npouHocTn aia T,

Onpep,enﬂeM pacyeTHOe HanpsaXXeHne B CTEHKe prﬁbl cyyeTom Lencteus KOBCbeMLI,VIeHTOB 3anaca NPo4YHOCTW.
5,,=C,x8,=15x2,88=432 Mlla,

8,=C,x8,=13x2,88=374Ma,

8,=C,x8,=1x2,88=2,88 Ma.

Monb3yscb rpacmMkoM W30TepMbl NpovHOCTM Matepuana PE-RT I, onpepensem Bpems t  t t _, Kotopoe Tpyba MOXeT

pa6’ “makc’ aBap

BbIAEPXWUBaTb, HE Pa3pyLascb NpU HenpepbIBHOM AEWCTBUM KaXOoW M3 Temrepatyp B OTAENbHOCTU, MPU HampsXeHusx B CTeHKe

COOTBETCTBEHHO 6173, 64, 65:
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CUCTEMA TPYB 3 TEPMOCTOMKOTO MOJINSTUNEHA PE-RT

T s> 900 000 4 (102,74 ropa), T, , > 450 000 4 (51,37 ropa),
T s> 220 000 4 (25,11 ropa), T, =18 723 4 (214 ropa),
T,.,,> 40000 u (4,57 ropa).

[anee u3 npaswia MaiiHepa ciefyer, 4To €C/iv Bpems 40 PaspylueHnst TpyGbl COCTaBNSET t, (neT) Npu HenpepbIBHOM AeACTBUM
Temnepatypsl T,, TO OTHOWeHKe 1/t, — 370 «40NA NOBPEXAEHUS», NPUXOAALLAACA HA FOf MPU HEMPEPbIBHOM AeCTBAN YKa3aHHON
Temneparypbl. Eciv geicTeue 310 TeMnepaTtypbl B TeUEHUE rOAa HEMPEPbIBHO U COCTAB/IAET BE/IMUMHY O, TO «[0NS FOAOBOMQ
noBpeXAEHUs» COCTaBASIET A t,.

Tpam =20 °C — pacueTHbIii CpoK akcnnyaTauum 14 ner,

T.€. BPEMS AENCTBUA AAHHOW TeMNepaTypbl B TeYeHne roga
cocrasnser a, = 28%,

Tpat32 =60 °C — pacueTHbIi Cpok akcnnyaTauum 25 e,
T.e. BpEMS [LeCTBUA AaHHON TeMMNepaTypbl B TeYeHne roga
cocrasnset a, = 50%,

Tpat33 =80 °C — pacueTHbIii cpok akcnnyaTtauum 10 ner,
T.e. Bpemq ,U,eI7ICTBVIFI ,El,aHHOI7I TeMnepartypbl B Te4eHue roga
cocrasnser a, = 20%,

T ...~ 90 °C — pacueTHblii CpoK 3KCnyaTaumm 1rog,

T.e. BpeMS [LeCTBUA AaHHON TeMMNepPaTypbl B TeYeHUe roaa
cocrasnser a, = 2%,

Koanesownpﬂmeuue. MMa

T__ =100 °C — pacueTHblii cpok skcnyatauum 100 yacos,

aBap

T. €. Bpems AeiCTBUA JaHHOW TeMnepaTypbl B TeYeHne roaa
cocrasnsert a, = 0,0228 %.

Topet

a, a, a, — Bpema Aedcteua Temnepatypbl (T, T, T, o 1 W A g0 00N 10000 o
COOTBETCTBEHHO) B TEYEHME FOAA B NPOLIEHTaX. Boes Do ETHIE Y t4 t5 t3t2t1

CymmapHoe nospexpenue TYD (%/uyac) onpepensietcsa no dopmyne:
TYD = zaft,
TYD =0,000340443 %/u4ac.

[Hanee Bbluncnsiem T no dopmysie:
T =100/TYD
T_=100/0,000340443 = 293 735 4acos = 33,53 roaa.

Takum o6pasom, B cootBeTcTBUM ¢ TOCT 32415-2013, gns knacca akcnnyataumm 5 cpok cnyx6bl gaHHOW TPYObI
33 ropa c pabouum gasnexHmem 9 6ap.

2. HOMEHK/IATYPA

Tpy6a POCTepm PE-RT Tpy6a POCTepm PE-RT EVOH yHuBepcanbHblit
M306paxeHne d,Mm | s, Mm | Byxta, M ApTukyn M306paxenne d,Mm | s, Mm | Byxta, M ApTukyn
16PP-
100 16PR100T 16 22 EVOHP100T
16
20PP-
200 16PR200T 20 2.8 EVOHP100T
2,0 100
25PP-
100 20PR100T 25 35 EVOHP100T
20
32PP-
200 20PR200T 32 44 EVOHP100T
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M'MBKAS NOABOKA .
ANnq BOAbl U CMECUTEJIEN




1. TMBKAS NOABOAKA U3 HEPXXABEIOLLIEW CTANTU

C PYKABOM EPDM

141. OnucaHue 1 Ha3Ha4YyeHue

Mmbkas nogBogka POCTepm npencraBnsiet co60i pykaB M3 3TUNIEH-NPONUAEH-AMEHOBOr0O Kayyyka (EPDM). C AByX KOHLOB LifaHra ectb
3M1EMEHTbI NS NOACOEANHEHUS K CAHTEXHUYECKUM U3LENNSIM UM BOAOHArpeBaTesibHbIM Npubopam.

lmbkasa nogsogka POCTepm npeaHa3HayeHa Afig NOAKMOYEHMS ObITOBLIX MPMOOPOB, NPMOOPOB BOAOCHAOXEHUS M CAHTEXHUYECKOTO
060pynoBaHNs K Tpy6onNpoBOAaM CeTH, TpaHcnopTupytowmx sogy. POCTepm npon3BoauT 2 Tuna rubkux noABOAOK: AN BOALI M NS CMECUTENE.

1.2. MpeunmyLyectBa

+ YHMBEPCANbHOCTb: MOAXOAMT A5 MOAK/OYEHNS CAHTEXHUKM, ObITOBOI TEXHUKM, MOXET ucnonb3oBaTtbest anist [BC n XBC

« be3onacHoCTb OT NpoTeyek: BblaepxuBaeT gasnexne ao 2,0 Mna u temnepartypy ao 75 rpagycos

+ Yo6CTBO MOHTaXa: rMOKOCTb, He TPeByeT Cneunanu3npoBaHHOr0 MHCTPYMEHTa

« KauectBo: matepuwansl, CToikune K Kopposuu 1 nospexaernsm, coorserctaue FOCT P 70407-2022 , ceptudpmkat COOTBETCTBHUS.
- besonacHocTb pykasa n3 EPDM

« Poccuiickoe nponsBoacTBO

1.3. KoHcTpyKuuMsa U maTepuansl

6
N° HaumeHoBaHuWe anemeHTa Matepuan
1 PykaB TUneH-nponuneH-aMeHoBbIN Kayyyk (EPDM)
2 Onnetka MpoBonoka u3 Hepxasetowwei ctanu AISI304
3 [nb3a KOMNpeccuoHHas Cranb HepxaBetoLLas AlSI304
4 HakupgHas raiika Natyhb CW61T/N
5 Hunnenb NatyHb CW617N
6 Mpoknapka STUNEH-NponueH-aneHoBbIN Kayyyk (EPDM)
7 Wryuep NatyHs CW617N
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TMBKAS MOABOLKA 19 BOAbI U CMECWUTENER

1.4. HomeHknartypa

HaumeHoBaHue [nuHa (cm) ApTukyn
Mbkas noaBoaKa Ans Bofbl Poctepm, 1/2" BP 100 100FLX12INT
lmbkas noggonka ans soasl Poctepm, 1/2" BP 150 150FLX12INT
Mbkas noaBoaka Ans Bofbl Poctepm, 1/2" BP 200 200FLX12INT
lmbkas nogsoaka ans Bofbl Poctepm, 1/2" BP 30 30FLX12INT
[mbkasi noggonka ans sofbl Poctepm, 1/2" BP 40 40FLX12INT
lbkas noaBoaka Ans Bofbl Poctepm, 1/2" BP 50 50FLX12INT
lmbkas nogsoaka ans Bofbl Poctepm, 1/2" BP 60 60FLX12INT
[mbkasi noggonka ans sofbl Poctepm, 1/2" BP 80 80OFLX12INT
lmbkas nogsoaka Anst Boabl Poctepm, 1/2" HP/BP 100 100FLX12EXTINT
Imbkas nogsoaka Ans Bogsl Poctepm, 1/2" HP/BP 150 150FLX12EXTINT
Twbkas nogsoaka ans soasl Poctepm, 1/2" HP/BP 200 200FLX12EXTINT
Tmbkas nogsoaka Anst Boabl Poctepm, 1/2" HP/BP 50 50FLX12EXTINT
Imbkas nogsoaka ans Bofbl Poctepm, 1/2” HP/BP 60 60FLX12EXTINT
Imbkas nogsoaka ans sofsl Poctepm, 1/2” HP/BP 80 8OFLX12EXTINT
Mm6kas noasoaka Ans cmecutens Poctepm, M10x15, 1/2" 100 100FLX12INTM10x15
[mbkas nogsoaka ana cmecutens Poctepm, M10x15, 1/2” 150 150FLX12INTM10x15
Twbkas noggoaka ans cmecutens Poctepm, M10x15, 1/2" 40 A40FLX12INTM10x15
mbkas noasoaka Ans cmecutens Poctepm, M10x15, 1/2" 50 50FLX12INTM10x15
lmbkas nogsoaka ansa cmecutens Poctepm, M10x15, 1/2" 60 60FLX12INTM10x15
[wbkas nogsoaka ans cmecutens Poctepm, M10x15, 1/2" 80 80FLX12INTM10x15
Mm6kas noasopka Ans cmecutens Poctepm, M10x37, 1/2" 100 100FLX12INTM10x37
lmbkas nogsoaka ana cmecutens Poctepm, M10x37, 1/2" 150 150FLX12INTM10x37
[wbkas noggoaka ans cmecutens Poctepm, M10x37, 1/2" 40 40FLX12INTM10x37
lbkas noaBoaka Ans cmecutens Poctepm, M10x37, 1/2" 50 50FLX12INTM10x37
lmbkas nogsoaka ana cmecutens Poctepm, M10x37, 1/2" 60 60FLX12INTM10x37
[wbkasi noggoaka ans cmecutens Poctepm, M10x37, 1/2" 80 8OFLX12INTM10x37
Twbkas nogsoaka ans cmecutens Poctepm, M8x37, 1/2" 100 100FLX12INTM8x37
[mbkas nogsoaka ana cmecutens Poctepm, M8x37, 1/2" 60 60FLX12INTM8x37
[Mbkas nogsoaka ansa cmecutens Poctepm, M8x37, 1/2" 80 80OFLX12INTM8x37
1.5. TexHn4eckne xapakTepuCTUKm
HanmeHoBaHue nokasarens En. n3am. 3HayeHne HanmeHoBaHue nokasarens En. n3m. 3HayeHne
HomuHanbHoe faBneHue, PN MMa 1,0 BHyTpeHHMit aMameTp wryuepa MM 6,2
MaKCVIMiiI'IbeIVI MOMEHT 3aTSXKM HaKUAHOM Hw 20
MakcumanbHO AonycTuMoe faBneHune MMa 2,0 raiikv 1 KoHueBoro Hunnens (4) ’
[lnana3oH Temnepatyp pabouyeii cpefpl C +1..+75 MaKCMMa};;?g':g:;f:@?:g Hunnenst Hm 1,0
MakcumanbHast Temnepatypa pa6. cpefbl °C 75 Cpok crtyxGei net 13
B ) PaGovan cpena Bopa; puacnaopbl
YTPEHHUI AMamMeTp PE3MHOBOrO PyKaBa MM 8,5+0,5 rnnkonei (o 50%)
HapyXHblii iMamMeTp pesuHOBOro pykasa MM 12,545 CraHpapt TpyGHOI pesbObl - roCT 6357-81
MakcumanbHO AOMyCTUMBIA paguyc usrnba MM 60 Pa3smepbl 1 CTaHAapPT METPUYECKOI Pe3b0bl MS;SZ}T%?;_;Z%LZHS




TMBKAS NMOABO/KA 119 BOAbI M CMECUTENEN

1.6. O6LMe peKOMeHAaLMKN N0 MOHTAXY U IKCNyaTaLum

1.6.1. MoproToBKa n MOHTaX:

« [IpoBepbTe COCTOSAHME LUIAHra M apMaTypbl, O4ACTUTE OT 3arPsSHEHNIA 1 NpoayiTe.

« Y6enutecnb, YTO HaPYXHbIN AuameTp TPy6oNpoBOAA (LUTYLEPa) HE MEHbLLE BHYTPEHHEr0 AMaMeTpa LWaHra.

« 3anpeLLeHbl: ABOIHOI M3rnb, CKPy4nBaHME, MOHTaX BHATSAT UK C PaauycoM n3rnba MeHee 26 mm.

« M36eraiite oCTpbIX KPOMOK Ha Tpy6onpoBoaax. Mpsmoi y4acToK y CoeiMHEHUS BOMKEH OblTb HE MEHEE BYX AMAMETPOB LUAHTa.
« M3rubaitte WnaHr TONbKO B OAHOW MIOCKOCTH.

« M36eraitte KOHTaKTa C NOBEPXHOCTAMM, HAarpeTbimMu cBbilwe 90°C.

« [1py ropu3oHTanbHO| yCTaHOBKE 06ecneybTe NPOBUC AN CHATUS HATSXKEHMS.

« Wcnonb3yiite onopbl A9 AANHHBIX LUAGHrOB 0€3 XEeCTKOro 3aXunma.

1.6.2. Akcnnyataums u o6cnyxuBaHue:

« Wcnonb3yiite n3genue TonbKO B NPeAenax yKasaHHbIX 4aBNEeHNs 1 TeMneparypbl.

« 3anpeLleHa 3KCnIyaTauust Ha MOpPO3e, y OTKPLITOrO OrHs UK noBepxHoctei ropsivee 200°C.

. 3au.mu.la17|Te OT NPAMbIX CONTHEYHbIX nyqul, MeXaHU4YeCKnX HOBpe)KAeHVIVI, KOHTAKTa C Mac/1aMu, paCcTtBoOpUTENAMIN U arpeCCUBHBbIMU XUOKOCTAMMU.
« CTporo 3anpeLLeHo UCnob30BaHne B CPEAaAX, HAChILEHHbIX NapaMu Xaopa (Hanpumep, B 6acceiHax).

« He pexe 1pa3a B nonroga npoBepanTe 3aTskKy COEANHEHNIA U TePMETUYHOCTD.

« [pn nepeycraHoBKe BCEraa NPOBEPANTE N 3aMEHSNTE U3HOLLEHHbIE NPOKNAAKN U YNOTHATENN.

1.6.3. leMmoHTaX:
. I'Iepep, CHATMEM NPOCYLLUUTE BHYTPEHHIOK NMOJIOCTb TEMN/IbIM BO3AYXOM U YCTAHOBUTE 3ar/yLLKW.
« Ecnm wnaHr He cHUMaeTcs, cneiite BOAy M 3aLiMTUTE CBOBOAHBINA KOHEL,

1.6.4. YcnoBus XxpaHeHUs M TPAHCMOPTUPOBKU

XpaHuTe u NepeBO3UTE LWAAHTW B OPUTMHAMBHONA YNakoBKe, 3alUMLLas OT YAApPOB, 3arps3HEHU, NPSIMOro COMHEYHOrO CBETa, MCTOYHUKOB
TENAa W arpeccuBHbIX BelecTB. [na coxpaHeHus hOpMbl HEAPMUPOBAHHbIE LWIMAHMU PEKOMEHAYETCS XpaHUTb Pa3BEpHYThIMU. N36eraitte
A/MTENIBHOrO XPaHEHNS B OKATOM COCTOSIHUN (6onee 3 MecaLEeB) 1 pa3MeLLeHnst PAAOM C UCTOYHUKAMM 030Ha 1 ynbTpaduonerta.

2. TMBKAS NOABOAKA POCTEPM TUTAH U3 HEPXXABEIOLLIEW

CTAJZIn C PYKABOM U3 CLUMTOIO NOJ/IUSTUNEHA PE-X

2.1. OnucaHue 1 Ha3Ha4YeHue

[mbkasa nogsogka POCTepm npeactaBnsier cob0i pykaB M3 CLUMTOrO NMOMMITUIEHA B CTanbHOW onnétke. C ABYX KOHLOB LWIaHra eCTb
3NEMEHTbI /19 NOACOEANHEHNS K CAHTEXHUYECKUM U3AENUSM UK BOAOHArpeBaTelbHbIM Npubopam.

[mbkaa nogsogka POCTepM npegHa3HayeHa ona NOAKAOYEHUs ObITOBbIX NPUOOPOB, NPMOOPOB BOLOCHAGXEHUS 1 CAHTEXHUYECKOTO
060pyfnoBaHMs K Tpy6onpoBoAam ceTn, TpaHcnopTupytowmx sogy. POCTepm npon3soamut 2 Tuna rubkKunx NoABOAOK: 415 BOAbI U NS CMECUTENEN.

2.2. MNpenmywectea

YHWBEPCANbHOCTb: NOAXOANT AN NOAKIOUEHUS CAHTEXHUKMN, ObITOBOW TEXHWUKM, MOXET UCMonb3oBaThes ans MBC u XBC
BesonacHocTb 0T NpoTeYek: BblaepxueaeT AasnexHue o 2,0 Mna v Temnepartypy Lo 75 rpagycos

« Yno6CTBO MOHTaXa: rMOKOCTb, He TpebyeT CneunaM3npoBaHHOMO MHCTPYMEHTA

- KauyectBo: MmaTepuansl, CToiikue K Koppo3uu u noepexaeHuam, cooteetctue FOCT P 70407-2022 , cepTudmkaTt COOTBETCTBMS.
Be3onacHOCTb MCNONb30BAHNS: HETOKCUYHDIWA CLUMTLIA NONNITUIEH B COCTaBE BHYTPEHHEr0 C/0si

PykaB yCTOM4MB K rnapoyaapam

« CLUNTbIF NONM3TUNEH He MOABEPXEH NEPEChIXaHUIO U PACTPECKUBAHNIO

Poccuiickoe nponsBoACTBO
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TMBKAS MOABOAKA 1N BOAbI M CMECUTENEN

2.3. KOHCTPYKUMS 1 MaTepuanbl

R A AR AR
RAIRINNTRNG!

N° HammeHoBaHue anemeHTa Martepuan
1 PykaB CLumTbIA NONAUITUNEH
2 Onnetka MpoBonoka 13 Hepxasetowweii ctanu AISI304
3 lMnb3a KOMNPeCcCUoHHas Cranb HepxaBetolas AlSI304
4 HakuaHasa raika NatyHs CW617N
5 Hunnenb Natynb CW617N
6 Mpoknapgka ITMNEH-NPONUNEH-ANEHOBBIN Kay4yk (EPDM)
7 Wryuep Natyub CW617N
2.4. HomeHknartypa
HanmeHoBaHue [NnuHa (cm) ApTukyn
[mbkas noggonka ans soasl Poctepm PE-X TutaH, 1/2" BP 100 100FLXTN2INT
[mbkas noggoaka ans soasl Poctepm PE-X TutaH, 1/2" BP 150 150FLXTIM2INT
[n6kas nogsonka ans Boabl Poctepm PE-X TutaH, 1/2" BP 200 200FLXTI2INT
[mbkas nogsoaka ans Boasl Poctepm PE-X TutaH, 1/2" BP 30 30FLXTN2INT
[mbkas noggonka ans sBoasl Poctepm PE-X TutaH, 1/2" BP 40 40FLXTM2INT
[n6kas nogsonka ans Boabl Poctepm PE-X TutaH, 1/2" BP 50 50FLXTI2INT
[mbkas nogsonka ans Boabl Poctepm PE-X TutaH, 1/2" BP 60 G60FLXTN2INT
[wbkas nogsonka ans Boasl Poctepm PE-X TutaH, 1/2" BP 80 8OFLXTN2INT
I'm6kas nogsoaka Ans Bofbl Poctepm PE-X TutaH, 1/2" HP/BP 100 T00FLXTI2EXTINT
I'mbkas nogsoaka ans Bofbl Poctepm PE-X TutaH, 1/2" HP/BP 150 150FLXTI2EXTINT
I'mbkas noasoaka ans soabl Poctepm PE-X TutaH, 1/2" HP/BP 200 200FLXTI12EXTINT
Im6kas nogsoaka Ans Bofbl Poctepm PE-X TutaH, 1/2" HP/BP 50 50FLXTM2EXTINT
Imbkas nogsoaka ansa Bogbl Poctepm PE-X TutaH, 1/2” HP/BP 60 G60FLXTI2EXTINT
Imbkas nogsoaka ansa sofbl Poctepm PE-X TutaH, 1/2” HP/BP 80 8OFLXTN2EXTINT
Tn6kas nogsonka ana cmecutens Poctepm PE-X TutaH, M10x15, 1/2" 100 100FLXTI12INTM10x15
Imbkas nogsoaka ana cmecutens Poctepm PE-X Tutan, M10x15, 1/2” 150 150FLXTI2INTM10x15
Tnbkasi nogsoaka ans cmecutens Poctepm PE-X TutaH, M10x15, 1/2" 40 40FLXT2INTM10x15
Mvbkas noaBoaka anst cmecutens Poctepm PE-X TutaH, M10x15, 1/2" 50 50FLXTI2INTM10x15
lmbkas nogsoaka ans cmecutens Poctepm PE-X Tutan, M10x15, 1/2" 60 60FLXTIM2INTM10x15
Tmbkasi nogsoaka ans cmecutens Poctepm PE-X TutaH, M10x15, 1/2" 80 8OFLXTIM2INTM10x15
I'mbkas nogsoaka ans cmecutens Poctepm PE-X TutaH, M10x37, 1/2" 100 100FLXTI2INTM10x37
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TMBKAS NMOABOAKA 119 BOAbI M CMECUTENEN

HaumeHoBaHue [OnvHa (cm) ApTukyn
Imbkas nogsoaka ans cmecutens Poctepm PE-X TutaH, M10x37, 1/2" 150 150FLXTI12INTM10x37
Tnbkas nogsoaka anst cmecutens Poctepm PE-X TutaH, M10x37, 1/2" 40 A40FLXTI2INTM10x37
[mbkas nogsoaka ana cmecutens Poctepm PE-X Tutan, M10x37, 1/2" 50 50FLXTI2INTM10x37
Tm6kas nogsoaka ansa cmecutens Poctepm PE-X TutaH, M10x37, 1/2" 60 60FLXTIM2INTM10x37
Tmbkas nogsoaka ans cmecutens Poctepm PE-X TutaH, M10x37, 1/2" 80 8OFLXTIM2INTM10x37
lmbkas nogsonka ans cmecutens Poctepm PE-X TutaH, M8x37, 1/2" 100 100FLXTI2INTM8x37
[mbkasi nogsonka ans cmecutens Poctepm PE-X TutaH, M8x37, 1/2" 60 60FLXTI2INTM8x37
Mvbkas noaBoAKa ans cmecutens Poctepm PE-X TutaH, M8x37, 1/2" 80 8OFLXTI2INTM8x37

2.5. TexHn4YeCcKne XapaKTepUCTUKH

HaumeHoBaHuWe nokasatens Ea. uam. 3HayeHne HaumeHoBaHuWe nokasatens Eq. usm. 3HayeHne
HomuHanbHoe paBneHue, PN MMa 1,0 BHyTpeHHWii anameTp wiyuepa MM 6,2
MakcuManbHbIi MOMEHT 3aTSXKKN HaKUAHO
MakcumanbHo fonycTUMoe fAaBneHne MlMa 2,0 A Hm 2,0

raiikv 1 KOHLEeBOro Hunnens (4)

_ . MakcuManbHbIi MOMEHT 3aTXXKM HUNNENs
[ana3oH TemMnepatyp paboueii cpefbl C +1...+75 Hwm 1,0
ans cmecutens (nos. 5)

MakcumanbHas Temnepartypa pab. cpegb! °C 75 Cpok cnyx6b! net 15
BHyTpeHHUin fuameTp pykaBa - 8505 PaGoyasi cpena Bopa; pvacmopnzl
13 CLUMTOrO NOAU3TUNEHA ravkonen (ao 50%)
HapyxHbiit auameTp pykasa MM 125+5 CraHpapT TpyOHOMN pe3b0bl - [OCT 6357-81
13 CLUMTOrO NOAM3TUNEHA
- - M8x37; M10x37; M10x15
MakcumanbHO fONYyCTUMBIA pafnyc u3rnba MM 60 Pa3mepbl 1 cTaHAapT METPUYECKON pe3b0bl

FOCT 24705-2004

2.6. O6wme pekoMeHAALMM MO MOHTAXY U SKCNTyaTaLum

2.6.1. MoaroToBKa N MOHTaX:

« [lpoBepbTe COCTOSAHME LUNAHra M apMaTypbl, O4ACTUTE OT 3arPSSHEHNIA 1 NpoayiTe.

«+ Y6eautecnb, YTO HAPYXHbIN AUameTp TPy6oNpoBOAA (LUTYLEpPa) HE MEHbLLE BHYTPEHHEr0 AMaMeTPa LWaHra.

« 3anpeLleHbl: ABOIHOI M3rnb, CKPy4nBaHME, MOHTaX BHATSAT UK C Paauycom n3rnba MeHee 26 mm.

« M36eraiite oCTpbIX KPOMOK Ha Tpy6onpoBoaax. Mpsmoi y4acToK y COeiMHEHUS BOMKEH OblTb HE MEHEE BYX AMAMETPOB LUAHTa.
« M3rubaitte WnaHr TONbKO B OAHON MIOCKOCTH.

« W36eraite KOHTaKTa C NOBEPXHOCTAMU, HAarpeTbimu cBbiwe 90°C.

« [1py ropn3oHTanbHOM yCTaHOBKE 06ecneybTe NPOBUC AN CHATUS HATSXKEHMS.

« Wcnonb3yiite onopbl A1 AANHHBIX LUIGHrOB 0€3 XECTKOro 3aXunma.

2.6.2. 3kcnnyartauusa n obcnyxmsaHume:

« Wcnonb3yiite nagenue 101bKO B NpefieNiax YKasaHHbIX AaBNEHUS U TEMNEePaTypbI.

« 3anpeLleHa 3KCnIyaTauus Ha MOpPO3e, y OTKPLITOrO OrHs UK noBepxHoctel ropsivee 200°C.

. 3au.mu.la17ne OT NPAMbIX CONTHEYHbIX nyqul, MeXaHU4YeCKnx I'IOBpe)Kp,eHVIVI, KOHTAKTa C Mac/1amMu, paCcTtBoOpUTENAMIN U arpeCCUBHBbIMU XUOKOCTAMMU.
« CTporo 3anpeLLeHo UCnob30BaHUe B CPEAAX, HAChILEHHbIX NapaMu Xxaopa (Hanpumep, B 6acceiHax).

«+ He pexe 1 pa3a B nonroga npoBepanTe 3aTsKKy COEANHEHNIA U TePMETUYHOCTD.

« [pn nepeycraHoBKe BCEraga NPOBEPANTE N 3aMEHSNTE U3HOLLEHHbIE NPOKNAAKN U YIIOTHATENN.

2.6.3. leMoHTaX:
. I'Iepep, CHATMEM NPOCYLLUUTE BHYTPEHHIOK NMOJIOCTb TEMN/IbIM BO31YXOM U YCTAHOBUTE 3ar/yLLKW.
« Ecnm wnaHr He cHUMaeTcs, cneiiTe BOAy M 3aLiuTUTe CBOBOAHBINA KOHEL,

2.6.4. YcnoBusi xpaHEHUs M TPAHCNOPTUPOBKMN

XpaHuTe 1 NepeBO3UTE LWAAHTW B OPUrMHAMBHONA YNakoBKe, 3alUMLLas OT YAApPOB, 3arps3HEHU, NPSMOro COMHEYHOrO CBETA, MCTOYHUKOB
TENAa W arpeccuBHbIX BelecTB. [na coxpaHeHus hOpPMbl HEAPMUPOBAHHbIE LWIMAHIU PEKOMEHAYETCS XpaHUTb Pa3BEpHYThIMU. N36eraitte
A/MTENIBHOrO XPaHEHNS B OKATOM COCTOSIHUN (6onee 3 MecALEeB) 1 pa3MeLLeHnst PAAOM C UCTOYHUKAMK 030Ha U ynbTpaduonerta.
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AKCECCYAPbI COBCTBEHHOI'O
NMPOU3BOACTBA U3 NMNOJIMMEPHbDIX
MATEPUAJIOB




AKCECCYAPbI COBCTBEHHOTI O NMPON3BO/ACTBA M3 NMOJIMMEPHbBIX MATEPUAOB

1. HOMEHK/IATYPA

[Mpon3BOACTBEHHbIE MOLLHOCTW 3aBOAA POCTepM pacnonaraloT BO3MOXHOCTbIO U3roTaBMBaTh pPasiMvHble U3fenna U3 nNonMepHbIX
mMaTepuanoB nof cCO6CTBEHHON MapKOi 3aka3umnka. [ing ctapta Nnpou3BoACTBA HEOOXOAMMO COrNacoBaTb 06beMbI, NNaH U cneundukaumno
BALLEro 3akasa, onpefenuTbecs ¢ Ha3BaHMEM TOProBOW MapKK 1 Npu Heo6X0AMMOCTH pa3paboTaTb AU3aiH-MakKeT YNaKoBKMU.

LnHa ans yknagku Ténnoro nona Kntoy ans nepexoaH1KoB W 3arnyLiek Kanubpatop Ang MetannonnactukoBom Tpy6bl
M306paxeHne Pasmep | ApTukyn M306paxeHne ApTukyn M306paxenne d, Mmm ApTukyn
\ 05M |PGFWFO0.5 KFPR 16,20, 26 | CFMPT-1
Dukcatop noBopoTa TpyObl Kntou ans dputmHros MHA
M306paxenne d, Mmm ApTukyn M306paxenne d, Mmm ApTukyn
16 16APEX
20 20APEX 20-75 KFFSR-1
25 25APEX
Cko6a sSKopHas Ans KpenaeHus Tpye ®ukcatop ans mM/n 1py6bl

M306paxenne d, mm ApTukyn M306paxenne d, Mmm ApTukyn
16 CLMP16-10
20 CLMP20-10

16-20 SYA16-20
26 CLMP26-10
32 CLMP32-10
Kntou ons kpaHa MaeBCKOro NnacTuKoBbli Cko6a ans Tpy6HOI M30n5LUN
M306paxenne ApTuKyn M306paxenne Kon-Bo ApTukyn
‘\
KFF-M ) ; 20 wr SFT-20
Kntou ans dpunbtpa 10 SL Kntou ans dpunstpa BB
M306paxeHune d, Mm ApTukyn M306paxeHune d, Mm Aptukyn
d 125 KFFR-10SL 175 KFFR-BB
3awuTHaa runb3a* KoneHo HanpaensioLiee opnHapHoe (6almak)*™
W306paxenne d, Mmm ApTukyn M306paxenne d, Mmm ApTukyn
i

16-20 1620KS ' 16-20 1620KNEE

* 3alMTHaNA runb3a yCTaHaBNMBAeTCs Ha PUKCATOP-KONIEHO Pa3beMHblii Ang paguatopa
** BO3MOXHO U3roToB/IeHNe B 6eN0M LBeTe
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CUCTEMbI TPYb A PUTUHI OB
Anga BOAOOTBEAEHUA
U KAHAJIU3SALIUA

CUCTEMBbI BKIMN
CUCTEMbI SML




1. TEXHUWYECKAS UHOOPMALIUA U ONMMUCAHUE

CUCTEMbDI BKIM

1.1. O6wasn uacopmauus

Cuctemy Tpy60NpOBOAOB M CAHTEXHUYECKMX NPUOOPOB, COOMPAIOLLNX W OTBOLSLLMX UCMNOMb30BaHHYIO BOAY W ObITOBbIE OTXOAbl BHYTPU
3AaHNS, Ha3bIBAKOT BHYTPEHHeN kaHanu3auuen. OT Kaxporo npubopa (MOKKa, BaHHA, YHWTA3) CTOKM 4Yepe3 OTBOLHOW TpybonpoBof
HanNpaBNSIOTCA B FOPU30HTAMbHbIA NO3TAXHbIA OTBOJ, @ 3aTEM — B KaHANU3aLMOHHbIA CTOSK. B noaBanbHOK 4acTn AOMa CTOSIK MEPEXOAMT
B FOPU30HTa/bHY0 TPYOY-BbINYCK, OTBOASILLMIA CTOKU U3 3AaHNS B HAPYXHYIO KaHaNM3aLNOoHHYI0 ceTb. CTOYHbIE BOAbI U3 6ACCeiHOB, KOT/OB,
CUCTEM OTOMNEHUS U OUNCTKM TaKXKe OTBOASATCS B CUCTEMY BHYTPEHHeNR KaHanu3lauun. OHa sBnseTcs 6e3HanopHOM, NO3TOMY MU yKNaake
Tpy60nNpOBOAOB HEOOX0AMMO NpefycMaTpMBaTh YKIOHbI 0T 140 4.

Bo3moxHa noctaBka TpyObl AN HAPYXXHON NPoKNnagku (UBeT pbixunii) SN4.

1.2. 0630p MaTtepuanoB Tpyb ANs CUCTEM BHYTPEHHEN KaHaNU3aLuK

Ha NPOTAXEHUN MHOTINX LecaTnneTin 0CHOBHbIM MaTtepuanom pr6 ona cuctem BHyTpeHHeVI KaHanusaumu oCtaBanca 4YyryH, noatomy
nogBeHne n nocnenyroliee npumMeHeHne naacTnkoBbIX pr6 MOXHO 6e3 npeysend4eHna Ha3eatb PEBO/IFOLUMOHHBIM LIArom B 3TOM 06nacTu.

MpenmylecTBa NONMMEPHbBIX TPYG B CPAaBHEHMM C HYTYHHbIMMK:
« Jlerkuii Bec (B 15-20 pas nerye uyryHa).
« BbICTpbIii MOHTaX, He TpebytoLwmii cneLmanbHOro 060pyA0BaHMS.
« B0O3MOXHOCTb CKPLITO NPOKNaaKu TPY60NpoBosa.
« HenoaBepXeHHOCTb XMMUYECKOI U 3N1EKTPUYECKO KOPPO3NH.
- [napkasi NOBepXHOCTb BHYTPEHHEN CTEHKM (0TCYTCTBUE I(h(PeKTa «3apacTaHms).
« YCTOMYMBOCTb K NEpenaaam TeMnepatyp (He pa3pyLlaeTcs npu NpoMep3aHum).
« PacueTHblii cpok cnyx6bl — cBblwwe 50 ner.

Pa3BuTE NMnacTMacCoBbIX MaTepuanoB M UX aKTMBHOE NMPUMEHEHWE B NMPOMbILWIEHHOCTM Havyanocb B ABaALATOM cTonetun. Hecmortps
Ha OonbLWOe pa3HOOOpasne, Ha CErofHSLIHNA AeHb B TPYOHOM MPOM3BOACTBE MX UCMONb3yeTcs He 6onee pecsATtka. Hanbonee wmpokoe
MPUMEHEHNE B CUCTEMAX BHYTPEHHEH KaHanu3auuu noayunaun noamatune (M3), nonnsununxnopug (NMBX) n noamnponunen (MM).

Kaxgbin 13 3Tux MaTepuanoB MMeeT CBOU NpenmyLiecTtea U HeAOCTaTKu.

Monuatunex

Bnepsble nonyyeHn B 1930 rogy. MNpousBofcteo Tpy6 M3 3Toro matepuana Havanocb B cepeauHe 1940-x ropos. Cpean
paccmaTpuMBaeMbIX MaTEPMAN0oB MMEET HAaMBO/bLLYIO 31aCTUYHOCTb. [10IN3TUNEH YCTORYMB K BO3LENCTBUIO BaKTepuil u rpuoka. Tpyobl
LNS BHYTPeHHeN kaHanusauuu u3 M3 coegunHsaoTcs 06blYHO NPU NMOMOLLM pacTpyboB, Takxe BO3MOXHA CBapka BCTbiK. OCHOBHOM
HepoCTaTok TpyOG M3 MOAM3TUAEHA — HECmoCOOHOCTb BblAepXuBaTh Temnepatypbl Bbiwe 60 °C. Takxe BCNEACTBUE BbICOKOW
3M1aCTUHHOCTM TPYAHO 06€CNeUnTb FePMETUHHOCTb CUCTEMbI NPK PAcTPYOHOM COEANHEHUM.

MonueuHunxnopma

MepBblit U3 CUHTE3UPOBAHHbIX NOMMMEPHBLIX MAaTePUaNoB, KOTOPLIA Gbii NonydeH eile B 1860 rogy. Ero maccoBoe npumeHeHne
B NMPOMbILLINEHHOCTM Hayanock B 1930 rogy. MaTepuan sBNseTCA 4OCTaTOMHO MPOYHBIM, HO MPU 3TOM XPYNKUM, OCOGEHHO Mpw
Temnepatypax Huxe 5 °C. Mpyu ropeHny Bbigenser a40BUTbIE rasbl: MOHOOKCU U IMOKCUA, yriepoaa v xnoposoaopoaa. Tpy6bl u3 MBX
COEMIMHAOTCA MPU NMOMOLLM PACTPYBOB UM METOOM «XOMI0AHOM CBAapKW» (CKNenBaHus).

Monunponunex

OpauH 13 Hanbonee COBPEMEHHDBIX U LUMPOKO MCNONb3YEMbIX NOIMMEPHbBIX MaTeprUanoB, MacCoBOE NMPUMEHEHNE 0CBOEHO B 1950-
X rogax. bnarogaps cBoMM CBOWCTBaM SBASETCS HAWAYYLLUM PELLEHUEM ANt CUCTEM BHYTPEHHEW KaHanusauun. CToek K MexaHu-
YECKUM BO3AEACTBNSAM, UMEET BbICOKYIO YAapHYIO BA3KOCTb. MMOBbILEHHAS TePMOCTOMKOCTb NO3BONSET BbIAEPXMBATL KaK BbICOKWE
(kpaTkoBpeMeHHO Ao 100 °C) Tak 1 Hu3Kue (8o -40 °C) Temnepatypbl. [lonyckaeT nofHOe Npomep3axue. Takxe NnoannponuaeH o6nagaet
BbICOKON XMMUYECKON CTOMKOCTbIO K BO3AEHCTBUIO KUC/IOT U LLLeSIoYE.
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CUCTEMbI TPYB M ®UTUHIOB A1 BOAOOTBEAEHNSA U KAHATIU3ALINA

Ta6nuua N° 1. XapakTepuCcTuku CUCTEM U3 NONMMEPHBIX MaTep1anos

Martepuan YpapHasi ipOYHOCTb MexaHnuyeckas npoYHOCTb XuMnueckas CTONKOCTb AnacTnyHoOCTL Paboyee 3HayYeHne TemnepaTypbl
MBX Hu3skas Bbicokas CpepHss Hu3skas 40 °C
M3 Bbicokas CpepHss Bbicokas Bbicokas 60 °C
nn Bbicokas CpepHsis Bbicokas Bbicokas 90 °C

1.3. MonTtax BKIM

Pe3ka Tpy6

Tpy6bl ANt BHYTPEHHEW KaHaNU3aLmMm M3 NONUNPONUAEHa BbINYCKatoT B LUMPOKOM AMana3oHe AnuH. HecMoTps Ha 3T0, B NPOLLECCe MOHTaxXa
MOXeT BO3HUKHYTb MOTPEBGHOCTb B MCMOMb30BAHWUN HECTAHOAPTHOW ANWHLI OTpe3ka. [ns 3Toro HeoGXOANMO OCYLLEeCTBUTb Pe3Ky TpyObl,
KOTOPas BbIMOMHAETCS C NOMOLLbIO 06bIYHOR HOXOBKM C MENKMMHM 3y6Lamu. Ing obecneyerns 60MbLUER TOYHOCTM PE3KN 0ObIYHO NCMOb3YIOT
cneumnanbHbIn Xenob ¢ pa3pe3oM, NepneHaukynsapHbiM K ocu Tpy6bl. Mocne BbINOSHEHNUS pe3ku Kpaid TpyObl HYXHO CHavana obpaboTath
HOXOM MW HaNUNbHUKOM, @ 3aTEM CHATb (PacKy, MPUMEHSS MHCTPYMEHT AN CHATMA hacku, MO0 3a4ncTuTb ee nog yrnom 15° 6apxaTHbiM
HanUIbHUKOM. [1oBEpXHOCTb (hacKn AOMKHA ObiTb a6CONIOTHO MNALKON, AN TOro YTOObI U30eXaTb NOBPEXAEHNS YNAOTHUTENBHOIO KOHLA
pactpyba, B KOTOPbIN OyAeT BCTaBneHa Tpyoba.

Hu B koeM cnyyae He cnepyeTt paspe3atb (haCoHHbIE 3AENNA: OTBOADI, TPONHMKU, KPECTOBMHbI U T. . Pa3mepbl 3TUX N3ge/uid CTPOro
onpegeneHbl NPOM3BOANUTENEM, U UX HAPYLLEHWE MOXET CAENaTb HEBO3MOXHO NOCNEYIOLLYIO SKCMyaTaLuio.

CoepuHeHme Tpy6

TpyObl 1 thaCOHHbIE YaCTU ANS BHYTPEHHEN KaHAIM3aLMmM U3 NONIUNPONUIEHa COEANHSIOTCA MeXay 0601 C NOMOLLbI0 pacTpyboB. B pactpyo
BMOHTUPOBAHO YN/OTHUTE/IbHOE KOJ/IbLO M3 CUMHTETUYECKOro Kay4dyka, KOoTopoe obecneynBaet repMeTn4yHoCTb CoOeAnHEeHNa U UCKn4vaet
BO3MOXHOCTb NepeKoca Uan CMeLLEHUS.

MoHTax
lMpn MoHTaxe cnepyer:
1. OumcTUTL rNagkuin KoHew, TpyObl M PacTpy6 OT 3arpsisHEHUIA.
2.TpoBepUTb YNNOTHUTENIbHOE KOMbLO Ha Hannune AedhekToB UN CMELLEHNUS.
3. 06paboTtaTb CMa3biBaOLLMM BELLECTBOM MECTO COEANHEHMUS TPYObI. MOXHO MCNONBb30BaTh CUIMKOHOBYIO
CMa3Ky UK MbIbHbBIA PACTBOP, HU B KOEM C/lyHae Heflb3s NPUMEHSTb MUHepasbHbIe Macna.
4. CoepnHuTb pacTpy6 ¢ Tpy6oit. Mnagkuii KoHewl Tpy6bl BBOAMTCS A0 OTKa3a B My Ty, @ 3aTEM BbITArMBaeTCs
Ha3ap Ha 10—15 mm. Takum 06pa3oM, Ha KaX/0M CTbIKe CO3AaeTCs 3a30p AN KOMMEHCALMMN IMHERHOrO
pacwmpexus.

3alwmTHaa rnnb3a

CoeaunHeHna Tpy6 cneayet BbINONHATb, HAUMHAS C CAMOM HUXHER ToUKW. [pu NpoXoXaeHUM Yepes
nepekpbITUe BepTUKanbHas TpyGa NOMELLAETCA B 3aLUMTHYIO MUNb3Y C YYETOM BO3MOXHOIO NIMHERHOTO
pacLImMpeHus.

HenopsuxHas
| g— Onopa

12
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1.4. JiuHenHoe paclumpeHue

[Mpn MoHTaxe Tpy6 HeOOXOAMMO YUnUTbIBaTb TEPMUYECKOE YaANMHEeHe MaTtepuana. Tpyobl n dacoHHble YacTu u3 11 umetoT koadhhuumeHt
nuHeiHoro pacwmpenns 0,12 mm/m °C. B Tpy6onpoBoaax ¢ pacTpyGHbIM COeANHEHUEM KOMMEHCALMA TEPMUYECKOTO YAMMHEHUS NPOUCXOAMNT
MMEeHHO B pacTpybax. Bo Bpems MonTaxa Tpy6 amameTpom Bbiwe 50 MM, cnepyeT octaBnatb B pactpybe 3asop 10-15 mm (ans tpy6
¢ anametpom MeHee 50 MM 3a30p gomkeH coctaBnstb 10 mm). Mpu 3TOM pacTpyd HEOOXOAMMO 3aKPENUTb C MOMOLLBKO HEMOABMXHOR ONOPbI.
Takum o6pa3om, octaBLumecs B pactpybax 3a3opbl 10—15 Mm OyayT KOMNEHCMPOBATb YANNHEHME U CKaTUE TPYO NPKU U3MEHEHUU TeMNepaTypbl.

Pty

HenogswxHasi  10-15 MM — KOMNEHCUPYIOLWWMIA 3a30p
oropa

1.5. dukcauusa

CTosIKOBble TPYObl BHYTPEHHE! KaHanN3aLMn [OMXHbI ObiTb CKOgﬁjsg*a” —
CMOHTMPOBAHbI KaK MOXHO O6nmxe K caHtexnpubopam. [lpu
MOHTaXe HYXHO YeTKO CO6MofaTh MOHTaXHble CXEMbl U PeLLeHUst
MO NOAK/IOYEHNIO CAHTEXMPUOOPOB, YKa3aHHbIE B MPOEKTHOW AOKY-
meHTauun. Kaxpas cekuus CTosika HO/MKHa ObiTb 3adukcmpoBaHa
K CTEHe NpuW NMOMOLLM HEMOABWXHOA ONOPbI, KOTOPYI HEO6X0ANMO HenoaguxHas
pa3MecTuTb nof, pactpy6om. CTOSIKOBas M rOPU3OHTaNbHas TPyObl onopa
[O/MKHbI KPEMUTbCA KakK HEMOABWXHBIMK, Tak UM CKOMb3SILLMMKU
onopamu. B 1abn. 2 npeacraBneHbl PeKOMEHAYEMble PacCTOsHMA
MeXAy HeMnoaBWXHLIMM OMopamm i Tpy6 M3 NOAUNPONUAEHa (M).

MakcuManbHoe paccTtosiHue Mexay ornopamu ansa Tpyéonposoaos (M)

Tabnuua N° 2

HOMWHanbHbIA BHELWHWIA fuameTp Cnoco6 MoHTaxa TpybonpoBoaa
dn, MM TOPU30HTa/bHO BEPTUKA/bHO
32 04 0,8
40 0,5 1,0
50 0,5 1,0
75 1,0 2,0
10 1,0 2,0
160 1,5 2,0

1.6. MpotnuBonoxapHas 6e30MacHOCTb

[lna npepoTtBpalLeHnss pacnpoCTPaHEHNsI Noxapa No MaacTukoBbiM Tpybonposodam (M3, MBX, MIM) B cuctemax BOAOCHAOXEHWUS K
KaHanu3auum XWUbIX W NPOMBIWEHHbIX 3AaHUA MPUMEHSIETCS NPOTMBOMOXapHas camocpabaTbiBatollast MydTa, KOTOpas OTHOCMTCS K
MacCUBHbIM CUCTEMAM NPOTUBOMNOXAPHOW 3aLLMTHI.

B 3aBMCMMOCTM OT MNaHMPOBKM MOMELLEHMA MPOTUBOMOXAPHAs My(dTa MOXET MCNO/b30BaThbCA KakK B LIAXTaX, Tak M Ha OTKPbITbIX
Tpy6onpoBoaax. Mydta ycTaHaBIMBAETCS Ha KaxXayto Tpyoy, NPOXOAsLLYI0 Yepes CTeHy unn nepekpbitue. Mpu nepexone Mexmay staxamu
MyTa CTAHOBWTCS BMJIOTHYIO K BEPXHEMY MEPEKPHITUIO NN BHYTPU HETO.

B cnyyae BO3HMKHOBEHMS MoOxapa MydTa NpensaTCcTBYeT pPacnpoOCTPaHEHWO OrHS UM AbiMa No TpybonpoBOAy, NIOKANM3ys Ouar.
MpoTnBonoxapHasa MydTta o6ecneynBaeT OrHECTOMKOCTb MECT MPOX0Aa NONMPONMIEHOBbIX TPYO Yepes NepeKpbITUS B TEYEHNE TPEX HACOB,
4TO COOTBETCTBYET Knaccy orHectonkocTu El 180.
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Kopnyc MychTbl U3roTOBIEH M3 OLMHKOBAHHOW CTaiW TOMWMHOW 1 MM. BHYTpW kopryca pacnonoxeH BKMafblll U3 OrHE3aluTHOro
TEPMOPACLUMPSIIOLLEroCs MaTepuana, KOTOPbIA NPy HarpeBaHUM B YCIOBUSIX MOXapa NepeKpbIBAeT NyT NPOHUKHOBEHUS OTHS B CMEXHbIe
noMewieHus. KOHCTpyKUMs Kopryca — pas3bemHasi, CreuuasbHas 3allesika Crnoco6CTByeT GbICTPOMY BbIMOJIHEHUIO MOHTaXHbIX Pador.
KpenneHue MydTbl K NOTONOYHOMY NEPEKPLITUIO NMPOU3BOANUTCS C MOMOLLBI0 NPUCOELMHEHNS IENECTKOB MeTaInieckoro Kopnyca Mytbi
nocpeacTBOM BUHTOB U Ato6eneil.

OCHOBHbIE XapaKTEPUCTUKU CTAaHAAPTHON NPOTUBONOXapPHOA MydTbl AMameTpom 110 Mm:
« [a6apuTbl: HapyXHbIA gnameTp — 132 MM, BHyTpeHHUIn — 110 MM, BbicoTa — 60 MM, Macca — 360 T.
« Temnepartypa cpabatbiBaHus: 170-200 °C.
« Knacc ornecroiikoctu: EI 180.
« Jlerkuin MOHTaXx, BO3MOXHOCTb YCTAHOBKM B TPYAHOAOCTYMHbIX MECTaX.
« [lpumeHeHne cneumanbHbIX NOKPbLITUIA U CNaBOB 00€CMeYNBaET BbICOKYH IPEEKTUBHOCTb 3aLLMTLI OT MOXAPOB.

CraHgaptHble pasmepbl — d 50 1 100 mm. Mop 3aka3 — d 20, 25, 32, 40, 65, 75, 90, 160 mm.

2. BHYTPEHHAA KAHAJIU3ALUUA — TPYbbI

U ®ACOHHbBIE YACTU

TPYBA PACTPYBHA
d, S L
HOMMHaN npegensHoe HOMMHN npepensbHoe HOMMHN npegensHoe
OTK/IOHEHUE OTKNIOHEHUE OTK/IOHEHME
32 0,3 1,8 0,4
40 0,3 1,8 0,4 150; 250;
500; 750;
1000; 1500 0
50 0,3 1,8 0,4 2000; 3000
10 0,4 2,7 0,5
0TBOA
a=15 a.=30 o.=45 a.=67°30' o = 87°30'
D, t
MM e
Z1, MM Zz’ MM Z1, MM Zz’ MM Z1, MM Zz’ MM Z1, MM Zz' MM 21, MM Zz' MM
32 5 7 6 1 9 12 14 17 20 22 47
40 5 8 7 1 10 14 16 20 23 26 47
50 5 9 9 12 12 16 20 23 28 31 48
110 9 14 17 21 25 29 40 44 57 61 58
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[IBOVHOW PACTPYB HAZLBVMXHAS MY®TA
D,, MM L, He meHee MM - D,, MM L, He meHee MM
32 103 32 101
40 103 40 101
50 105 50 103
10 128 10 125
KPECTOBMHA OAHOMNOCKOCTHAS
a=45 a=87°30'
D1, MM Dz’ MM t,
Z1, MM Zz’ MM Z3, MM Z1, MM Zz’ MM Z3, MM
50 50 12 61 61 28 30 30 48
10 50 17 104 91 28 60 32 58
10 110 25 134 134 57 62 62 58
DOUKCATOP 3ATIYLLKA
Pasmep, Mm D1, MM I, MM
32 28
32
40 28
50
50 28
1o 10 32
TPOMHUK
a=45° a=87°30"
D,/D,, mm t,
Z, MM Z,, MM Z, MM Z, MM Z,, MM Z, MM
32/32 8 37 37 19 21 21 47
40/32 4 4 40 19 24 21 47
40/40 10 49 49 23 25 25 47
50/40 5 56 54 23 30 25 48
50/50 12 61 61 28 30 30 48
110/50 17 104 91 28 60 32 58
110/110 25 134 134 57 62 62 58
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MEPEXOA PEAYKLIMOHHBIN
D1, MM DZ, MM Z1, MM t,
i 40 32 23 47
50 40 12 48
| |
L
i} 10 50 40 58
TPOVHMK
a=45° a=87°30'
D,/D,, MM t,
Z1, MM Z;: MM Za, MM Z1, MM Z;: MM Za, MM
32/32 8 37 37 19 21 21 47
40/32 4 4 40 19 24 21 47
40/40 10 49 49 23 25 25 47
D
— 50/40 5 56 54 23 30 25 48
i |
;.I N 50/50 12 61 61 28 30 30 48
~ / \q
- d 110/50 17 104 91 28 60 32 58
|
2 110/10 25 134 134 57 62 62 58
PEBU3USA MPOTUBOMOXAPHAS MAHXETA
D1, MM
D,/D., MM Z, MM Z., MM 20
12 1 3 -
L . T~ @
. 25
32
40/40 23 25
40
50
— 50/45 28 30 65
"t g 90
J..._ 100/98 57 62 10
160
KOMMEHCALIMOHHBIN MATPYBOK
D1, MM I, MM t, MM
50 60 48
110 72 58
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3. TEXHWHECKAA AHO®OPMALIUA U ONMNCAHUE CUCTEMDI

SML

3.1. SML — cuctema 6e3pacTpy6HbIX TPY6 U3 YyryHa

JINTEMHbIA YyryH ABNSETCH KNaCCUYECKUM MaTepUanom Ang KaHann3aLMOHHbIX TPYO, NPUMEHSEMbBIX B 3[aHUSX.

SML — cuctema 6e3pacTpy6HbIX TPYO M3 IMTERHOMO YyryHa, OKOHYATENbHO MPULLEALLas Ha CMeHy pacTpyOHbiM Tpy6am B 1982 ropy.
WcnbiTaHHoe Cbipbe, YA0OHbIE B MCMONb30BAHUN (OUTUHIU U HALEXHbIE COeANHEHUs 06pa3yioT ManorabapuTHyio, HaAEXHYI0 B SKCNayaTaLum
W U3HOCOCTOMKYIO CUCTEMY, KOTOPast MOSHOCTbIO COOTBETCTBYET BbICOKUM TPEOGOBAHMAM COBPEMEHHOMO KayecCTBa XWUMbs U TEXHUYECKOro
OCHALLEHNS 3AaHUIA, a Takxe BbINOMHAET Takne BaXHble Tpe6oBaHNa 6€30MacHOCTH, Kak 3BYKOM30M1ALMSA U NPOTUBONOXAPHas 3aluuTa.

TexHnueckoe kayectBO SML-cuCTeMbl CMOCOGCTBOBANO TOMY, YTO BaXHELUME Y4acTKM APEHaxHbIX CUCTEM 3AaHuA [KaHanusaums,
MarucTpanbHbli (TNaBHbIA) TPYOONPOBOA, @ TakXe A0XKAEBAs KaHanu3aLmus, nponeraLas BHyTpM 34aHNS] U3roTaBAMBAIOTCA, KaK Npasuso,
W3 IUTEAHOro YyryHa.

CBoiicTBa MaTepuana

MnotHoCcTb YnapHasi npoYHOCTb Kosdpepn .
LIMEHT NUHENHOrO PaclLMpeHus
npumepHo 7,2 kr/am® (71,5 kH/T®) (NMnk npoyHocTn Ha cxatue) S 350 MMa Toneko 0,0105 mm/MK (Mexay O u 100 °C) cootseTcTayer
MMHUMaNbHAs NPOYHOCTb HA Pa3pbIB Mogynb ynpyroctu KO3t (hULIMEHTY MHeliHoro paCLIJGVIpeHMﬂ 6eTOHa; BO3MOXHa
™50 MMa ans cutuHros 200 MMa ans Tpy6 018.10% 0o 12 . 10% H/mm?2 yknapka B 0€TOH

MpoyHocTb Ha cxatne

Koadhdpuument MyaccoHa
npuMepHo 3—4-KpaTHas BENNYMHA NPOYHOCTHU Ha bpuu Y

~0,3)
paspbiB
KosthchHumeHT Tennonepenaym XuMmnueckas CTOMKOCTb
50 63 B1/MK 20p°(? SML BbICOKOYCTOMUMBBI MO OTHOLIEHMIO K CTOKaM 3AaHNI
MpouHocTb Ha cpe3 —-60 Br/MK (npu ) cpHoT2 0012
npumepHo 1,1-1,6-kpaTHas BeIMUYMHA NPOYHOCTH Ha TepMuueckas cToAKoCTb
paspbiB

SML cootBeTcTBYeT KNaccy ropexns A2
B cootBetctBum ¢ EN 13501 — He ropur’

*MpoBepeHo COOTBETCTBME CUCTEM KaHaNN3aLMOHHbIX TPY6 cTaHaapTy EN-877, npunoxenue F.2 KoTOporo NOATBEPXAAET: «YyryHHbIe U3AENNS B COOTBETCTBUM

C 370/ €BPOMNECKO HOPMOW He SIBASIOTCS FOPIOYUMM U BOCTINAMEHSIIOWMMUCS. B cryyae noxapa OHU COXPaHSIIOT CBOM (hYHKLMOHA/bHbIE CBOWCTBA W CBOKO HAJIeXHOCTb
B TEYEHWE HECKO/IbKMX YacoB, TO €CTb UX CTEHKM OCTAIOTCS FePMETUYHBIMI MO OTHOLLEHMIO K NIAMEHM, FasaM, He npeTepreBasl 3Ha4NTENbHbIX AeOPMaLMii U U31OMOB.
LlenoctHoCTb MPOEMOB B CTEHAX U NEPEKPLITUSIX COXPAHAETCS».

W ®» @» @

3ByKousonauus — MpepoxpaHuTenbHble HeuyBCTBUTENBHDI K BbICOKUM MpocTo#, yHuBepcanbHbIi# MOHTaX —
6eCLUyMHbIii CIUB BOADI npoTMBonoXapHbie Mepbl SML — M HU3KUM TeMnepaTtypam — 6€3 cneumanbHoOro MHCTPYMeHTa
TpyGbl M PUTUHIU SIBASIOTCS He3HauUTENbHOE TENoBoe
HEroproyMmn pacwmpetue (0,0105 Mm/mK)

COOTBETCTBYET NokasaTensim 6eToHa.
Bbnaropaps aTomy BO3MOXHa
yKnagka B 6eToH

100%-Hoe BTOpUYHOE He pactpauuBatotcsa pecypcbi BHyTpeHHee NOKpbITHE C 3aLYUTHBIM Haunyuwas 3awmra MTMHroB
ncnonb3oBaHue — (MCTOYHMKM Cbipbsl) — CNnoeM — BbICOKOKa4eCTBEHHbIM OT KOPPO3MM C MOMOLLbIO
HET Npo6eM, CBA3aHHbIX npogaykuus SML coctout OBYXKOMMOHEHTHBLIM COCTAaBOM YCOBEpLUEHCTBOBAHHOTO

C yTUIM3aLMelt 0TX0A0B NPeUMyLLECTBEHHO U3 XEeNe3HOro IoMa NOKPbITUS IMOKCUAHON CMONOW
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0
o

IKOHOMUSI BpEMEHU — Bbicokasi npo4YHOCTb — Bbicokasi N3HOCOYCTOHRYNMBOCTD — CrabunbHas u coxpaHsowas opmy,
ObICTPbI MOHTAX C NOMOLLbIO HaMHOro NPeBoCxoauT TpeBoBaHNS npeBOCX0AHas 06TeKaeMoCTb ynaponpouHas
pa3bemoB craHpapta EN 877 6naroaaps rnagkon NOBEPXHOCTH

3.3. KoHTpoNnb KavecTBa

CeptudmumpoBaHHas cucteMa o6ecneyeHns Ka4ecTBa U rapaHTUs KaueCTBa YYTyHHbIX KAHANIM3aLUUOHHBIX TPYO, PUTUHIOB U COEAMHUTENEV
SBNAIOTCS HALLIMMM MOCTOSIHHBIMU NPUOPUTETAMM B MPOU3BOACTBE.

3.4. Tpe6oBaHUA U KOHTPO/b

Tpe6oBaHUsl B COOTBETCTBUM C: EN 877
CONeBoi TyMaH 350 yacoB
YCTOMYUBOCTb K CTOYHBIM BOfAM' 30 gHeit npu 23 °C
YCTORYMBOCTb K XMMUYECKMM BELLECTBAM ot pH 2 go pH 12, 30 aHeii npu 23 °C
UCMbITAHNS HA CTOWKOCTb K TEPMOLMKIMPOBAHUIO 1500 umknos ot 151 10 93 °C

*TUNUYHBIFA COCTaB CTOYHbIX BoA cMoTpyn EN 877:1999/A1:2006, pa3nen 5.7.2.2, Tabn. 5.

3.5. TexHonorus HaHeCceHUs NOKPbITUA Ha TPYObl SML U hUTHHIK

Tpy6bl SML 1 (hUTUHIM NOKPbIBAKOTCS BbICOKOKAYECTBEHHBIM KPACHO-0YPbIM NMOKPbITUEM U3 3MOKCUAHOW CMONbl. HaHeceHne nokpbITUs
3MNOKCMAHON CMOJIOIA HA BHYTPEHHIOKO W BHELLHIOW NOBEPXHOCTb (hUTUHIOB NPOUCXOLUT METOAOM NOHOMO NOMPYXEHUS, MOCNE Yero UTUHIU
06XuratoTcs Ha npoTsxeHun 45 munyT npu 180 °C. bnarogaps 3TOMy BO3HUKAET BbICOKONPOYHOE COEANHEHUE MeXAY (DUTUHIOM U NOKPBLITUEM,
a TakXe CONpOTUBASEMOCTb K TEPMUYECKUM U XUMUYECKUM BO3AEACTBUAM, KOTOPAs NPEBLILLAET O4EHb CTPOrne Hopmbl cTaHgapTtos EN 877.

Tpy6bl SML nOKpbITbl KPACHO-KOPUYHEBON FPYHTOBKOW TOAWMHON B 40 MUKPOH B COOTBETCTBUM C AeicTBytoWMM cTaHaapTom EN 877,
B C/ly4ae Heo6X0AMMOCTM Ha FPYHTOBKY MOTYT BbiTb HAHECEHbI CTAHAAPTHbIE OPraHNMYECKUE 1aK1 U MHOTOC/I0AHOE TaKOKPACOUYHOe NOKPbITHE.
MoKpbiTMe Ha BHYTPEHHIO MOBEPXHOCTb HAMbIISETCH CETYATbIM 3MOKCMAHLIM MaTepuasoM LBEeTa OXpbl M HafeXHO 3aluiwaet Tpyoby
OT arpeccmBHbIX CTOKOB.

Tpy6bl SML cootBetcTBytOT Tpe6oBaHuaM FOCT 6942-98 “TpyObl UyryHHbIE KaHANN3aLMOHHbIE U (PACOHHbIE YaCTU K HUM”.

MapkupoBka

1. MapkunpoBKa 3aBOAa-M3roToBUTENSI.

2.EN 877 — HaumeHOBaHue CTaHAAPTa, COrNTacHO KOTOPOMY
M3roTOBNEHA NPOAYKLMS.

3. HoMuHanbHbIA AMaMeTp v yron HaknoHa TPOHMKA.

4. [lata npon3BoacTBa U3genus.
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SML-Tpy6bl, (OUTUHIK 1 COEANHUTENBHBIE CUCTEMbI M3TOTABMBAIOTCS U KOHTPOIMPYIOTCS B COOTBETCTBUM €O cTaHgapTom EN-877. TpyObi
SML paspesatoTca noTpebutensmMm B COOTBETCTBUM C Xenaemon AAnHON. TpyObl U (HUTUHTI COEAMHSIOTCS COOTBETCTBYIOLMMMU XOMYTaMMU.

lopu3oHTanbHble TPY6ONPOBOALI AOMKHBI ObiTb AOCTATOYHO 3aKPEN/eHbl BO BCEX MeCTax W3MEHEHUS HanpaBNEHUS U OTBETBMIEHMSAX.
CnyckHown Tpy6onpoBog (CTOSKM) HEOOXOAMMO 3aKPENATb C MAKCMMasbHbIM UHTEPBAIOM B 2 M. B 3[aHMAX BbICOTHOCTBIO A0 MATA 3TaXen
ctosikn ot DN 100 Heo6xoammMo hrkcMpoBaThb OT 0CeaHns C MOMOLLbO 0Nopbl CTOsiKa. Kpome Toro, B 3aaHUAX 60/IbLUE 3TaXHOCTM He06X0AMMO
BCTPanBaTh Ha KaXAOM MATOM 3Taxe Onopy CTOsKa.

Tpy6onpoBoabl 419 CTOYHbIX BOA OCHOBaHbl MO MPUHUMNY Oe3HanopHbix. OLHAKO 3TO He WCK/YaeT, 4To NpW OnpeaeneHHbIX
IKCMNyaTaLMOHHbBIX COCTOSIHUAX BO3MOXHO BO3HWKHOBEHWE faBieHus B TpybonpoBofax. [103tomy Tpy6onpoBOAbl A/ CTOYHLIX BOA U
BEHTUNALUMOHHbIE TPYOONPOBOAbI LO/MKHbI BbIAEPXMBATb AABMEHNE U COXPAHATb MOCTOSHHYIO FePMETUYHOCTb NPU BHYTPEHHEM W BHELLHEM
n36bITOYHOM AaBneHun B npegenax o1 0 go 0,5 6apa npu BO3MOXHOM B3aMMOAENCTBUM MEXY TPYyOONPOBOAOM M €r0 BHELUHAMM YCNOBUSIMA.
[nqa Toro 4yto6bl BbIAEPXaTb 370 AaBMEHUE, YacTu TPyOONPOBOAA A0MKHbI ObiTb COEANHEHDI, YCTAHOB/EHbI U 3aKPENIEHbl OCEBbIM CU10BbIM
3aMbIKaH1EM.

Cnepyet o6patuTb BHMMaHWE, YTO B TPyGONPOBOAAX ANS CTOYHbIX BOA MOXET BO3HMKHYTb 00fee BbICOKOE BHYTPEHHEE AaBheHue,
yem 0,5 6apa, Hanpumep, B:
 KOMNeKTopax AOXAEBOW KaHaNU3aumm;

Tpy6onpoBoaax B 30Hax 06paTHOro NOAMNopa;
CTOYHbIX TPYOONPOBOAAX, MponierawLmnx 6onee 4em Yepes 0fHO OCHOBaHWeE, 6e3 AaNbHENLLErO BbIMyCKa;
HaMopHbIX TPy60NPOBOAAxX N0 Nepekayke CTOUHbIX BOA,.

Tpy6onpoBoabl C COeAnHEHMs MU 6e3 OCEBOr0 CUOBOTO 3aMbIKaHMS, B KOTOPbIX MNAHOMEPHO BO3HMKAET WM MOXET BO3HUKHYTb
B 3KCNNyaTaLMOHHOM COCTOSIHUM BHYTPEHHEE [aB/eHne, He0OXOAMMO HAfEeXHO 3aKpenuTb MPexXae BCEro npu U3MEHEHUSX HampaBneHus
C NOMOLLBI0 COOTBETCTBYIOLMX KPEMNEHUA NPOTUB COCKaNb3blBaHWUS U CABUra ocu. Tpebyemoe 0CeBOE CUI0BOE 3aMblKaHWe JOCTUraeTcs
B Tpy6ax SML u cutuHrax SML ¢ nomoLblo YKpenneHns COeAMHEeHUA AOMOMHUTENbHbIMU MaHXeTamu (Kpane) (BHYyTPeHHee AaBneHune
no 10 6ap).

Hoxgesan Bofa
, Hanpumep, DN 100
7 | cronmmie pojs

MPOTNECNOMapHAA ’/'
MIONAYMR

npn Tpedosanumr
NPOTHAONOKAPHOR DN SO
DeonacHocTe \ A
.
“ “
Hanpumep,
/|oN 100
i ]
2%
& #“ W J
BEHTURRLMEA, SLXORALLAR
Kpanengn M AL

. Hepes xpbil
HEKPHBASHIN S, P Ly

—_ KK BapianT.
BEHTUARLHA,
NOACOSAHHERIAR
K TA3BHOR
BEHTUARLMM

Epans Ha HANGpsRoM
Tpybonposoae

Bepan Bpaeka yoryna
Yrnge = yposens obpatHoro
NOANGEA (echi Ha MecTe He 9
JanomoHs nHave)

=t i Kpane, ecnu AaeneHie
4 npegsauaet 0.5 bar
v

K KaHany MOALEMHAR YITAHOBE,

Kpane Ha BopocTossel konnexTopax 8 Hanpuuep, DN 80
HIXE YPOBMA 0DPATHOrO NOJNOPA

BOYCKHOM KIHAN
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CUCTEMbI TPYB M ®UTUHIOB A1 BOAOOTBEAEHNSA U KAHATIU3ALINA

4. Ob30P NMPOAYKLIUK

4.1. KOHCTPYKTUBHbIE pa3mepbl: TPYObl, PUTUHIN, COeANHEHUSA

R HapyxHblii arametp, Mm TonwmHa CTeHbl, MM BX%::MR Bec tpy6bI MoBepXHOCT
BHYTPeHHWiA DE AonycTMoe o TPYOb! ¥ (haCOHHbIE YacTH, e nycran — HamNONHEHHAS! MOSHOCTLHO "p”G”Z‘WTe"b”O
AvameTp DN, um OTKIIOHEHME, MM FOMYCTMOE OTKIOHEHME, MM | yrinoTHenmAt |  TPMIOTUSUTENHOKT/M | — MIDHGIMSUTENIBHO KI/M LigHaM
50 58 3,5 -0,5 30 4,3 6,4 0,18
+2/41
100 110 3,5 -0,5 40 8,5 16,7 0,35
150 160 +2/-2 4,0 -0,5 50 14,2 32,2 0,50
200 210 5,0 -1,0 60 233 54,5 0,65
250 274 +2,5/-2,5 55 -1,0 70 33,5 876 0,85
300 326 6,0 -1,0 80 43,6 120,6 1,02
4.2. SML-T1py6bi 1 haCoHHbIE YacTH
Tpy6a 3000 mm Yeprex DN Kr/wwr.
50 13,0
100 25,4
h 150 42,5
.
i 200 69,8
250 102,5
300 130,7
Otop 15° Yeprex DN Kr/wT X
L 50 0,4 40
X |
| 100 1,0 50
‘ \
A\ | 150 25 65
W
15° 200 4,6 80
Oteop 22° Yeprex DN Kr/wT X
|
eIl
\ 100 1,3 50
X
73
OtBog 30° Yeprex DN Kr/wTt X
50 0,5 45
100 13 60
150 3,0 80
200 5,4 95
250 9,7 10
300 15,5 130
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CUCTEMbI TPYB M ®UTUHIOB /19 BOAOOTBEAEHNSA U KAHATIU3ALINA

OtBog 45° Yeprex DN Kr/wT X
50 0,5 50
100 1,6 70
150 3,5 90
200 57 110
250 10,3 130
300 16,5 155
OtBop, 68° Yeprex DN Kr/wT X
50 0,7 65
100 1,9 90
150 43 120
200 77 145
OtBog 88° Yeprex DN Kr/wT X
50 0,7 65
100 1,9 90
150 43 120
200 77 145
300 28 262,6
0OTBOZ C YANMHEHHbBIM KOJIEHOM 45° Yeprex DN Kr/wt X1 X2 K
[
100 42 250 70 180
X1
OTBOA C YANMHEHHBIM KoneHoM 88° Yeprex DN Kr/wr X1 X2 K
100 4,2 250 70 180
[BoitHoe koneHo 88° Yeprex DN Kr/wt X1 X2 X3
50 1,0 50 100 121
100 3,2 70 140 170
150 6,2 90 180 219
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CUCTEMbI TPYB M ®UTUHIOB A1 BOAOOTBEAEHNSA U KAHATIU3ALINA

KoneHo ¢ ycnokouTenbHbIM yuactkom 88° Yeprex DN Kr/wt X1 X2 X3
[ . \ \ 100 4,8 70 312 291
¢ ‘\.\ \
OOk
BN
L5 \\ \‘_
i
\\5._ 150 9,6 90 334 326
OnopHas Tpy6a Ans CToAKoB 6€3 Yeprex DN o D L
OMOPHOro KofnbLia
D 50 13 87 200
100 27 145 200
150 4,0 195 200
Ll T 200 59 245 200
250 18,7 340 300
300 24,0 3293 525
OnopHoe KonbLo ¢ BYNKAHU3/POBAHHOM Yk DN K/ D1 D2 A B c
pesunHoit
50 0,8 61 93 195 148 25
100 14 115 147 250 202 28
. 150 2,0 163 199 300 252 30
200 3,0 215 250 360 310 30
250 6,0 288 3475 4464 395,9 244
300 9,5 340,5 401 500 4495 30
PeBW3ms ¢ KBaAPaTHOMN KPbILLIKOK Yeprex DN Kr/wr H G d A F L
100 70 83 160 100 200 230 340
150 12,8 12 215 150 250 280 395
200 25,2 137 265 200 300 330 465
250 36,5 170 330 259 350 426 570
300 51,0 195 380 309 400 476 640
PeBu3na ¢ kpbilkon Yeprex DN Kr/w H d d2 L
50 2,3 59 53 105 190
|
v\
i Lo ﬂ] " 100 48 84 104 159 260
T
150 15 86,2 153 m 323
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CUCTEMbI TPYB M ®UTUHIOB A1 BOAOOTBEAEHNSA U KAHATIU3ALINA

Yeprex DN Kr/wr L
50 0,3 30
100 0,8 40
150 1,6 80
L
200 31 60
250 6,0 70
300 9,5 80
MepexonHnK BHELLEHTPEHHbIi Yeprex DN Kr/wr A L
100/50 0,9 25 80
150/50 2,0 - -
150/100 2,2 25 105
L 200/100 41 50 15
|
200/150 43 25 125
250/150 6,8 57 140
A 250/200 70 32 145
300/200 1,4 58 160
300/250 12,4 26 170
TpoitHmk 45° Yeprex DN Kr/wt X1 X2 X3 L
50 x50 14 50 135 135 185
100 x 50 2,3 35 165 165 200
100 x 100 4,4 70 205 205 275
e 150 x 100 6,5 55 240 240 295
[- 45° 150 x 150 83 90 265 265 355
! 200 x 100 10,0 40 265 265 305
Lo|Xa | 200 x 150 13,3 75 300 300 375
i 200 x 200 17,7 15 340 340 455
ol 250 x 100 13,6 15 310 310 325
A1 | 250 x 200 20,4 90 385 385 475
: 250 x 250 31,5 130 430 430 560
300 x 200 30,0 70 440 415 485
300 x 250 36,9 15 465 465 580
300 x 300 48,2 155 505 505 660
Tpoithuk 70° Yeprex DN Kr/wr X1 X2 X3 L
50 x50 0,9 55 80 80 135
100 x 50 19 55 10 100 155
X3
L
100 x 100 2,9 85 130 130 215
X1
200 x 200 12,2 140 225 225 365
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CUCTEMbI TPYB M ®UTUHIOB /19 BOAOOTBEAEHNSA U KAHATIU3ALINA

TpoitHmk 88° Yeprex DN Kr/wrt X1 X2 X3 L
"_h“““\ 50 x 50 11 79 80 66 145
8
45.>\ 100 x 50 21 94 105 76 170
¥3 | \ 100 x 100 2,9 15 15 105 220
I
150 x 50 44 100 140 100 200
X1
| | 150 x 100 47 130 145 115 245
T
Li J 150 x 150 6,9 158 155 142 300
KpectosuHa 45° Yeprex DN Kr/wr X1 X2 X3 L
100 x 50 2,7 36,3 167,3 167,3 203,6
100 x 100 38 70 130 130 215
150 x 100 9,0 55,9 2424 2425 298,4
150 x 150 10,8 91,5 269,3 269,3 360,8
KpectouHa aByxnnockocTHas 88° Yeprex DN Kr/wt X1 X2 X3 L
100 x 100 x 100 3,4 115 120 105 220
150 x 100 x 100 6,1 130 130 145 245
KpectoBuHa 68° Yeprex DN Kr/wt X1 X2 X3 L
’ 100 x 100 x 100 3,6 85 130 130 215
T EE TGO R Yeprex DN | wfwr | 1 h x| xe | x| xe | w
3aTBOP
50 29 190 250 182 68 122 68 60
| 53
100 9,5 325 392 282 10 215 10 100
150 21,8 470 493 348 145 325 145 100
200 38,4 600 600 420 180 400 200 100
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CUCTEMbI TPYB M ®UTUHIOB /19 BOAOOTBEAEHNSA U KAHATIU3ALINA

®naHueBbIi Nepexos, Yeprex DN Kr/wT D1 D2 K B
100 73 2222 19,3 181,8 20,2
150 12,0 28783 233 2424 213
4.3. KOHCTPYKTMBHbIE pa3mepbl: TpyObl, HUTUHIU, COEANHEHUS
OceBoe cunoBoe 3aMbiKaHUe
DN n gaBnexve (6ap)
HaumeHoBaHne M306paxenne
50 100 150 200 250 300
LTI 05 05 05 05 03 03
Rapid
3axum
Rapid kpane 10 / 4 3 ) )
Mepexon R
Konfix
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Coepunnutens Rapid ¢ ynnotHUTEeNbHOM Npoknaakon EPDM M306paxeHne DN B0 ULy
B yn. 3aTSXKM HM
« [popykuws, cootBeTcTBYtoWan cTaHaapTy DIN EN877 50 100
« Marepuan: xpomuctas ctanb 1.4520
« Bbicokasi 3awmTa 0T KOppo3um 6narofaps cneLmanbHOMy NOKPbITUI0
COEAMHUTENbHBIX YacTei 100 50
« OceBas Harpy3ka fo 0,5 6apa BHyTpeHHero faBneHus
« 3aTsxKa T0NbKo 0HMM BUHTOM (o DN100) 150 25
« Onpefienenue ckoca ¢ NOMOLLbIO BU3YasbHOTO KOHTPONS 6e3 13-15
CMeunan13npoBaHHOr0 MHCTPYMEHTa
« BbICTpbI MOHTaX M AEMOHTaX 200 15
« WHTerpupoBaHHbIii ynnoTtHuTeNs 13 EPDM
« Bbicokas nonepeyHas XecTkoCTb — BO3MOXHA NpeABapuTeNbHast cCOopka 250
Tpy6onposoaa
« CoOTBETCTBYET MEpaM NPOTUBOMOXAPHOM 3aLUNTbl B COOTBETCTBUM
€O CTaHAaPTOM 300
3axum Rapid kpane N306paxeHne DN I USLTEL
Byn. 3aTsXKM HM
50
« Marepuan: DD11 — OUMHKOBaAH rasbBaHU4YECKUM METOLOM NpefoXpaHnTeNbHas 25
Lwaii6a 0CeBOro CUOBOTO 3aMblKaHMst 100
« [inq BHYTpeHHero naBnenus go 10 6ap
+ 2 NOJIOBMHbI 3aXWUMa C Kpasne 1 4 BUHTa C BHYTPEHHUM LUECTUrPAHHUKOM 150 10
(mo DN125) 27-29
« To xe npuMeHeHne NHCTPYMEHTa, Kak 1 ans coeannutens RAPID, npu 3ToM He
TPebyeTcsi CMEeHbl MHCTPYMEHTa = 3KOHOMMUS paGoyero BpemeHu 200
« 06nacTb NPUMEHEHNS: HAMOPHbIA (HarHeTaTeNbHbINA) TPYOONPOBOA,
Tpy6OonpoBOAbI A5 AOKAEBbIX M CTOYHBIX BOZ, B 30HaX 06paTHOro nognopa 250
300
Mepexop Konfix M306paxenne DN VE
« [lns nepexopna oT Apyrux MaTepuanos (CTanb Uau CUHTETUYECKMI MaTepuan) 50 50
K SML
« C NORMACLAMP®TORRO® umpuHoii neHTbl 12 MM
« Jlenta 1.4016 CUNbHbIA XOMYT C YepBSYHOI (MOAYNbHOW) pe3bboit
« Marepuan EPDM 100 20

Llpyrylo NPOAYKUMIO N TEXHUYECKOE OnUCaHne MOXHO Noy4YUTb NO AONO/THUTENBHOMY 3anpocy.
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3AMNOPHAS APMATYPA, LLUAPOBbIE KPAHbI

1. SBAMTOPHA{l APMATYPA, LUAPOBbIE KPAHbI

JNaTyHHble WwapoBble KpaHbl 3roTaBANBAOTCA C YYETOM BCEX €BPOMENCKUX U POCCUIACKMX HOPM MO NPOM3BOACTBY 3aMOPHOWA apMaTypbl
L1 XONOLHOT 0, FOPSYEro BOAOCHAOXEHNS, OTOMIEHMS, @ TAKXE AN CUCTEM MUTLEBOMO BOAOCHAOXeHMs. KpaHbl cepTMhLMPOBaHbI COrNacHo
FOCT n pekomeHZylOTCA ANS YCTAHOBKM B KayecTBe 3amOpHOW apmatypbl. Cpeay NtoCOB NATYHHbIX LIAPOBbLIX KPAHOB, MOCTABASIEMbIX
komnanueir POCTepMm, MOXHO OTMETUTb MCMOSb30BAHWE CaMOr0 COBPEMEHHOr0 000pYAOBaHUA MpW MNPOU3BOACTBE, MPUMEHEHME
NCKIOUNTENBHO 6E30MacHbIX MaTePManoB, PEKOMEHA0BaHHbIX OpraHamu ceptudmkaumm B Poccum n EBpocotose, BbiCOUaiLLyto HAaLeXHOCTb
1 JONTUIA CPOK BGe3aBapuiAiHON IKCMTyaTaLUmu.

Mpn nNpou3BOACTBE LWAPOBbIX KPAHOB MCMOb3yeTcs natyHb Mapkn CW 617N ropsyeit KOBKM BbICOYANLLIErO Ka4YeCTBa COrMAacHO HopMaMm

DIN 17660 n poccuiickum TOCT 15527, pekomeHpoBaHHasa CI1 ans mcnonb3oBaHMS B BOLOMPOBOAHLIX CeTsX. Bca 3amopHas apmatypa
n3roTaBaMBaeTcs no eBponeickum Hopmam ISO 228/1 n poccuitckum Hopmam FOCT 15527 n cooTBETCTBYET BCEM HEOOXOANMBIM NapameTpam.

JlaTyHHbIE WapOBbLIE KPaHbl NPeACTaBAEHbI B LUMPOKOM Anana3oHe Tunopasmepos oT 1/2 go 2 awiima. Takxe komnanua POCTepm moxeT
NPeaNoXnTb HeCTaHAAPTHbIE peLleHns (KpaH-hunbTp) AN YAELeBAEHNS CTOMMOCTU NPOEKTOB U yA06CTBA MOHTaXa Mpu MCNONb30BaHUM
3anopHOI apmartypel.

11. TexHn4yeckue XaPaKTePUCTUKU NNATYHHbIX LUAPOBbIX KPAHOB

LLlapoBble KpaHbl NPOU3BOAATCS U3 BbICOKOKavecTBeHHOM naTtyHu mapkn CW 617N no DIN 17660, cooteTcTBytowweit mapke JIC 59-2 cornacHo
FOCT 15527 — cneumnanbHO CO34aHHbIA CNNaB NaTyHU 419 CUCTEM BOLOCHAOXEHMSA 1 OTOMEHNS, 061afat0T FrepMETMHHOCTbIO Knacca A cornacHo
FOCT P 59553-2021 «KpaHbl WwapoBble M3 naTyHu». MIMEIOT BbICOKME NpeAenbHble TeMnepaTypHble PeXWMbl BHEWHER cpefbl 0T -60
no +120 °C, a TakXe BbICOKWE NpeAenbHble NokasaTenu temnepatypbl pabouyeii cpegpl go + 160 °C.

MakcumanbHas o
T TemMneparypa 160 °C
Tpaﬁ Pabouas Temneparypa 120 °C
PN HomuHanbHOe aaBneHue >16 6ap

2. HOMEHK/IATYPA

2. KpaH LapoBo# NaTyHHbIA BHYTPEHHAS-BHYTPEHHSAA pe3b6ba

UsrotosneH cornacHo NOCT 59553-2021

YnpaBneHue nocpeAcTBOM pyvKU-pblvara/6a6ouku

MakcumanbHas Temnepartypa 160 °C
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0603Ha4eHne

Yeprex

Kopnyc — HuKenupoBaHHasi 1aTyHb

3aTBOPHbIiA Wap — HUKENMPOBaHHAA NaTyHb

LWtok — HUKENNPOBAHHAA NaTyHb

YnnotHeHue cefia 3aTBOPHOro Wwapa — PTFE

YnnotHeHue wroka — PTFE

YnnotHutenobHoe konblo — N.B.R.

KonbLo Wwroka — natyHb

laiika — HUKeMPOBaHHas NaTyHb

Pbivar — HepxaBetoLuas cTanb, pyyka-6abouka — antoM1HUiA

TexHu4eckue xa PaKTEPUCTUKHN

Pa3swmep, oM HomuHanbHoe gaBneHue, 6ap YcnoBHbIA npoxos, MM Tun pyyku ApTukyn
12" 50 15 LLIKP BP-BP 1/2
3/4" 50 20 ba6ouka LLIKP BP-BP 3/4
1" 40 25 LLKP BP-BP 1
1" 40 32 LLIKP BP-BP 11/4
114" 32 40 LLKP BP-BP 11/2
2" 32 50 LLIKP BP-BP 2

2.2. KpaH LuapoBoi naTyHHbIA Hapy)XHasA-BHYTPEHHSAA pe3b6ba

MUsrotoBneH n3 natyHu cornacHo DIN 17660

YnpaBneHue nocpeacTBOM py4Ku-pbivara/6a6oukm

MakcumanbHas Temneparypa 160 °C

0603HayeHne

Yeprex

Kopnyc — HuKenupoBaHHast natyHb

3aTBOprIﬁ Lap — HUKeNnupoBaHHasa NaTyHb

Ltok — HWKeNMpoBaHHag natyHb

YnnoTHeHue cegna 3aTBopHoro wapa — PTFE

YnnotHeHue wroka — PTFE

YnnotHutensHoe konbLio — N.B.R.

KonbLo wroka — natyHb

laiika — HUKeNMpPOBaHHAA NaTyHb

Pblyar — HepxaBeroLLas ctasnb, pyyka-6a6oyka — antoMuUHKi

i
E
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TexHuueckue XapPaKTepucTuku

Pasmep, atoitm HomuHanbHoe faBnewue, 6ap YcnoBHblii Npoxog, MM Tun pyyku ApTukyn
172" 50 15 LLIKP BP-HP 1/2
3/4" 50 20 BaGouka LLIKP BP-HP 3/4
1" 40 25 LLIKP BP-HP 1
1%" 40 32 LLIKP BP-HP 11/4
Pbivar
1%" 32 40 LLKP BP-HP 11/2

2.3. KpaH wapoBoi naTyHHbIA C HAKMAHOW ranKon Hapy)XHasA-BHYTPEHHSA pe3b6ba

MsrotoeneH us natyuu cornacHo DIN 17660

YnpaBneHue nocpeACTBOM pyyku-6a6ouku/pbivyara

MakcumanbHas Temneparypa 160 °C

NO

0603HaueHne

1/2 Kopnyc — HnkenupoBaHHas naTyHb

3aTBOPHbIiA Wap — HUKEMPOBaHHasA NaTyHb

LWtok — HUKeNMpOBaHHAA NaTyHb

YnnotHeHue cefia 3aTBOPHOro Wwapa — PTFE

YnnotHenue wroka — PTFE

YnnotHutenobHoe konbLo — N.B.R.

KonbLo wroka — natyHb

O |0 | Nl | 0|~ w

laiika — HUKeMPOBaHHas NaTyHb

10 Pbivar — HepxaseloLlas cTanb, pyyka-6abouka — antoM1HuiA

TexHu4yeckue XapPaKTepPUCTUKHN

Pasmep, atoitm HomuHanbHoe faBnenue, 6ap YcnoBHblii Npoxof, MM Tun pyyku ApTukyn
172" 50 15 LUKP HI 1/2
3/4" 50 20 LIKP HI 3/4
babouka
1" 40 25 LLIKP HIM 1
1%" 40 32 LUKP HI 11/4
1%" 40 32 LIKP HI 11/4
Pbivar
1" 40 25 LLIKP HIM 1
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2.4. KpaH LiapoBoi naTyHHbI BHYTPEHHSAS-BHYTPEHHSAS pe3bba nog TepMoaTUnK

11.
Lo

MsrotoeneH us natyuu cornacHo DIN 17660

YnpaBneHue nocpeAcTBOM py4Ku-6a60o4km

MakcumanbHas Temneparypa 160 °C

TexHuuyeckue XapPaKTepnucTuku

PREDET) AT HomuHanbHoe YcnoBHblii T DYaKM ADTAKYA
et naBnexue, 6ap npoxoa, MM Py pTaKy.
172" 50 15 LLIKP HWMN BP-BP 1/2
ba6ouka
3/4" 50 20 LLIKP HMIM BP-BP 3/4
172" 50 15 LLKP HXM BP-HP 1/2
3/4” 50 20 LLKP HWIM BP-HP 3/4
1" 40 25 LLUKP HMIM BP-HP 1

CaenaH u3 natyHu cornacHo DIN 17660

Pe3b6a BP-BP cootBetcTByeT ISO 228/1

MakcumanbHoe pa6ouee faBnenue 16 kr/cm?

N° 0603Ha4eHne Yeprex

1 Kopnyc — natyHb . =
R —3
ey _®

2 3arnywka — natyHb 1

3 YnnotHutensHoe konblo — N.B.R. g

4 ®unbTp — Hepxasetowas ctanb AlSI 304
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TexHnyeckue XapPaKTepucTuku

Pa3mep, atoiim Cetka* ApTukyn
12" oCNn12
3/4” ®CN 3/4

1 400 p oCn1
114" ®CN11/4
11/2” ®CN11/2

* Pasmep sueek hunbTpyloLLeil CEeTKN B MUKPOHaX.

2.6. O6Lee pyKOBOACTBO MO MOHTaXY M 3KCMJTyaTaLMm NAaTyHHbIX LUAPOBbIX KPaHOB

1. HOAFOTOBKa K MOHTaXy NpasnnbHo! . HenpagnnbHo!
[N NpoBefeHns KaUeCTBEHHOr0 MOHTaXa ClIeAyeT UCMoNb30BaTh :

HaANeXalnii MHCTPYMEHT. YCTaHOBUTE NOAXOASLUNA raeyHbIA KMoy
Ha MydTe, oOpalleHHON K Tpybe wuan utuHry. 3admkcupyite
TPYOY/OMTUHT NOAXOAALMM WMHCTPYMEHTOM W BKPYTUTE/HAKpYTUTE
Ha pe3bOy WapoBOro kpaHa. Bo Bpems paboTbl He Aonyckaite
nepetarnBaHus MyTbl 13-3a M30bITKa YNAOTHAIOWEro Matepuana
(Hanpumep, NbHa M 1. N.)

2. MoprotoBKa K MOHTaXy

LLlapoBoii KpaH peKOMEHAYETCA yCTaHaBAMBATbL KOPNYCOM K NoAaatoLuemy Tpy6onpoBoay (cMm. puc. 1).

Tpy6onpoBOA AOMKEH ObiTb MPOSOXEH COrMACHO NMPOEKTY M AENCTBYIOLed HOPMATUBHOW [OKYMEHTaLMMK, @ TakkXe He [OoMycKaeTcs
BO3/€/CTBMUS Ha LAPOBOW KPaH MeXaHUYeCKUX HanpshKeHNIA.

lMpyu MOHTaXe He PEKOMEHAYETCS UCMONb30BaHME «ra30BbIX» KNOYel 415 NpefoTBpaLLeHns aehopMaLnm Kopnyca kpaHa. PekomenayeTtcs
MCNONb30BaHNE 3aTSXHbIX KNOYel C PErynnpyeMsiM MOMEHTOM.

/'\

(

7]

OTBeTHas YacTb

Kopnyc HepasbopHoe
COefIMHeHne

Mopatowwwnii Tpy6onpoeof,

/‘\_//\

Puc.1

3. PekomeHgaumu no skcnayarauum

«  LllapoBoii kpaH 3anupaeTcs No YacoBOW CTPENKe U OTKPLIBAETCS B 0OPaTHOM HanpaBfieHnn, yron nosopota coctansiet 90°. LapoBbie
KpaHbl MMEoT TONbKO ABa Pabouux MOMOXEHMS: MOSIHOCTBIO OTKPBLIT MAM MOMHOCTbIO 3aKpbIT. Korga pydyka pacnosioxeHa BLO/b
TPy60ONpPOBOAa — LIAPOBOM KPaH OTKPbIT, NOMNEepeK — 3aKpbIT.

«  Wcnonb3oBaHue WapOoBbIX KPAHOB B KAYeCTBE PerynupytoLlein apMaTypbl (B 1t060M NPOMEXYTOHHOM MOMOXEHWMN) BELET K COKPALLEHMIO
Cpoka Cyx0bl 1 K BbIXOLY KpaHa 13 CTpos.

«  Ecnu wapoBoii KpaH UMeET cajlbHUK, TO OH MOXET ObITb MOATSHYT B C/ly4ae BO3HUKHOBEHMS HEFEPMETUYHOCTM LUITOKA.

«  OTKpbIBaiiTe W 3aKpblBalTe LWAPOBOA KpaH MEASEHHO, 4ToObl M30exaTb rMApaBAUYECKUX YOapoB B TPyOOMPOBOAHOW CUCTEME.
He ponyckaetcs npoBefeHNs MOHTaXHbIX paboT Ha paboTaloLueii cucteme.

« B pauHHbIX TpyGonpoBoaax 06a3aTeNlbHO CnefyeT yCTaHaBNMBaTh KOMMEHCALMOHHBIE KOJIEHa, KOMMEHCATOPbI UKW KOMMEHCALMOHHbIE
My(pTbl ANS YPaBHUBAHWS TEMNEPATYPHOTO YAIUHEHUS TPYO.

«  [lpu onpeccoBke faBNEHNEM KOHTPONMPYHATE NPaBUILHOCTb MOHTaXa LAPOBOro KpaHa.
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CTAJIbHBIE MAHE/IbHBIE PAAVNATOPSI

1. XAPAKTEPUCTUKA CTAJIbHbIX MAHEJIbHbIX PAAUATOPOB

POCTEPM

1.1. Xapakrepucruka

CranbHble naHenbHble paguatopbl Mapku POCTepm cootsetcTBytoT FOCT 31311-2022. Cranb ans npoussogctea pagunatopos POCTepm
cootetctByeT FOCT 19904 v eBponeiickomy ctaHgapty EN10130.

XapakTtepuctuka EanHuua namepenns 3HayeHne

Pa3mep coeamnHeHmns [ioiimbl 1/2 Bp
MakcumanbHoe paboyee AaBneHve bap 9.5
[nnTenbHOCTb UCNbITaHUA CekyHabl 30

WcnbiTatensHoe faBneHue Bap 14,25

JINUTeNnbHOCTb UCNbITAHUA CekyHabl 30
MakcumanbHasi Temnepatypa TennoHocuTens °C 110
CopepxaHue kucnopoga B Boae, He 6onee MKr/am® 20

[Nonyctumble 3HaueHus pH Boab! - 8,0-9.5

* UcnbiTaHns Ha 06beKTax yxXe YCTaHOB/EHHbIX MPUOOPOB OCYLECTBASIOTCS B COOTBETCTBUN C CYLLLECTBYIOLLMMMU HOpMamn PO
(CN 7313330.2012 «MpaBunamu NOArOTOBKM U NPOBEAEHNS OTOMUTENbHOMO Ce30Ha B . CaHkT-MeTepbypre»), rmapocTaTuyeckum METOAOM.

[ins pagnatopos POCTepm pekomMeHAyeTcs CNonb30BaTh TepMocTaTieckue knanaxbl n Tepmoronosku HEIZEN

TepmocraTtuyeckas apmatypa Heizen/POCTepm

Tun knanaxa OpHoTpy6GHas cuctema | [1ByxTpy6Has cuctema OceBoif knanaH 3anopHbivi knanaH | H-o6pasHblii kKnanaH Teprgc:’:;:::ckue
Cepus TGD/TGS TVD/TVS TVD SVD/SVS HDD/HDS TW-1
TW-2
2101/2102 345/346
TDS-4
Mogenb 11011102 560 547/549 s
566/567 355/356
TC-9

Bonee noppo6Hyto nHopmaLmio 0 npoaykLmn Heizen MOXHO HailTi Ha caiiTe heizen-armaturen.ru u B katanore Heizen.
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2. 0630P MOAE/IEN PAOUATOPOB POCTEPM

2.1. Mopenu paguaTopos’

10K.KV 20K. KV 30K. KV
=
|
I
Tun ‘
Onucaxue OpHa naHenb [lBe naHenu Tpu naHenm
Bbicota, MM 200, 300, 400, 500, 600, 900
[nvHa, MM 1o 2000 no 3000 10 3000
LWnpuna, Mm 46 65 155
War Lar 100 mm no anuHe ans paguatopos AnvHoi Ao 2000 Mm
LWar 300 mm no anuHe ans pagnatopos anuHoit o1 2000 go 3000 Mm
1K.KV 21K. KV 22K. KV
Tun
=k
OpHa naHenb [1Be naHenu
[lBe naHenu Tpu naHenu
Onucanue OpnHa KOHBEKTMBHas OpnHa KOHBEKTUBHas
[1Be KOHBEKTUBHbIE NNACTUHbI | TP KOHBEKTUBHbIE NAACTUHBI
nnactuHa nnacTuHa
Bbicota, MM 200, 300, 400, 500, 600, 900
[nuHa, Mm no 2000 no 3000 no 3000 1o 3000
LWnpuna, Mm 54 65 100 155
War Lar 100 mm no anuHe ans paguatopos AnvHoi fo 2000 Mm
Lar 300 mm no anuHe ons pagnatopos AnuHoit o1 2000 go 3000 Mm

*Bonee noapoGHYIo MHGOPMALMIO O pasMepax U TEXHUYECKIUX XapaKTepUCTUKAX PAANaTOPOB CMOTPUTE B aKTya/lbHOM BEPCUM NacnopTa U3feNns Ha caitte rostherm.ru

2.2. Mpumep ycnosHoro o6o3HayveHus pagnatopos POCTepm

Papuatop «POCTepm» 11 Tna Bbicotoin 500 (Mm), anunoii 1000 (Mm), ¢ 60KoBbIM NoaktoUYeHUeM (K):

Tvn nogknoyeHns
K-6okoBoe [invna pagnatopa
KV-HuxHee (npaBoe)
\—< Tun panwaropa\—( Bbicota paguatopa
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2.3. KomnnekTHOCTb paguartopa:

1. Kpax MaeBckoro. I 2

2. BeHTunbHas BCTaBKa (TONbKO A5 PAAMATOPOB C HMXHUM nogkmoueHnem — KV).

3. Mpobka rayxas, ¢ NPOKNagKoN.

4. Kpenex ANt HACTEHHOrO MOHTaXa.

5.Takxe B CTaHAAPTHYIO KOMMMEKTALMIO BXOAMT NACNOPT Ha PaaMaTop 1 KOMMAEKT 3
METWU30B A5 MOHTaXa KOHCONeiA. ==

2.4. PaznuyHblie BUAbI Kpenexa:

Kpenex POCTepm

Pagmnatopbl BCeX TUNOB KOMMIEKTYIOTCS CTaHAAPTHBIM Paguatopbl BCeX TMMOB BO3MOXHO KOMM/IEKTOBATb HACTEHHbIM
HaACTEHHbIM KpeneXxom: Kpenexom TBeK 9.1 (3aKasblBaeTcs OTAE/IbHO) B TOM YKC/ie Ans
« ans paguatopos 10 TMna pacctosiHMe OT CTeHbl A0 TENI0BOM nNpnGopoB B “rurueHM4eCcKoM” UCNONTHEHUHU:

naHenu - 45 mm. « Ana paauatopos 10 TMNa pacctosiHMe OT CTeHbl 0 TEN/0BOA
« 014 paanatopoB 11 TUNa paccTosiHue OT CTEHbI 0 PELIETKM naxenu - 40/65 mm.

- 30 mm. « 0Ns paamatopoB 11 TUNa paccTosiHue OT CTEHbI 0 PeLleTKM
- ans pagmatopoB 20; 21; 22; 30; 33 Tvna paccTosiHue OT CTeHbI - 25/50 mm.

[10 TennoBoi naHenwu - 30/45mm. - nns paguatopoB 20; 21; 22; 30; 33 Tvna paccTosiHMe OT CTeHbI

J10 TennoBoi naHenu - 40/65mm.

Kpenex POCTepm HanonbHbIi:

+ [pumeHsieTca B cyvasix HEBO3SMOXHOCTU MPUMEHEHMS Papuatopsbi 21; 22; 33 TMna BbicoToi 200 MM Kpenexom
HACTEHHBIX Kpenexe. He KOMM/NEKTYIOTCA (3aKa3bIBaeTCs OTAENbHO)

+ Ko BceM TMnam pagmMatopoB HaMObHbIA Kpenex
NoCTaBNSETCA OTAENBHO.

2.5. BeHTMNbHaA BCTaBKa /11 PaAMaToOpoB C HUXHUM NMOAK/IOYEHUEM

BeHTUAbHbIE BCTABKM MAYT MO YMONYAHMIO B KOMM/IEKTE C pagnatopamu HxHero nogkntodenns (KV), nmetot 6 3HaueHuidi npegHacTpomnKy,
“MeroT pe3bb0oBoe CoeMHEHME NOA TepMocTaTnuyeckuii snemeHt M 30 x 1,5.

TexHUYecKne XxapakTepucTukm
MakcumansHoe paboyee gaBneHue 10 6ap
MakcumanbHblid nepenag faBneHuns 16ap
[lnana3oH paboyein Temnepatypsbl or +2p10120 °C

2.6. [lpaBnna MOHTaXa paavaTopos:

MoHTax paguaTopoB BeAeTcsl TO/IbKO Ha MOArOTOB/IEHHbIX
(oWwTyKaTypeHHbIX U OKpaLUeHHbIX) NTOBEPXHOCTAX CTEH

« Pa3MeTuTb MecTa yCTaHOBKM KPOHLUTEAHOB C Y4ETOM CKOO KPEM/IEHMS Ha ThI/IbHOW CTOPOHe paamaTopa.

« 3aKpenuTb KPOHLLUTENHbI Ha CTEeHE NPW MOMOLLYM METU30B A1 MOHTaXa KPOHLUTEHOB.

« Y[anutb ynakoBKY B MeCTax, He06XOAMMbIX 15 MOHTaXa, M HaBeCUTb PAAMATOP Ha KPOHLUTEHbI KPENNeHus.

« CoepamnHuTL pagnatop ¢ TpyGamMm CUCTEMbI OTOMNEHNUS COMMTACHO NPOEKTHOMY PeLLEHUHO.

« YCTaHOBMTb B OfMH M3 LUTYLEPOB ryXyto NPOGKY W B BEPXHMIA LWUTYLLEp KpaH MaeBCKOro A 0TBOAA BO3AyXa. 1 !

« 3anonHUTb PaaMaTop TEMNOHOCUTENEM. V2 se—

« [logaya TennoHocuTENs Npu nogkntodeHun pagnatopos “POCTepm” Tun KV (MpaBOCTOPOHHEE NOAK/IOYEHNE) m moe_
HaXOAMTCS BIXKe K LIeHTpY paamaTopa (cnesa). noaKioueHne

2.7. Kateropuyecku s3anpeLyaercs

» Wcnonb3oBatb pagnatopbl B OTKPbITLIX CUCTEMAX (I'IM60 B Cnyyaax, eCcnin TensioHocuTenem Cnyxart napoBble, TepMa/ibHble UCTOYHUKU
W HenoAroToB/ieHHad BOﬂ,a).

+ YCTaHOBKA pagmnaTopa HesMLEH3UPOBAHHbIMU CreLManncTamm.

« CnuB TennoHocutens us paaunatopa.

. 3aMOpa)KMBaHVIe CUCTEMDI.
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CTAJIbHbIE MAHE/IbHBIE PAAVUATOPDI

« OTkntoyatb paguatop (NepekpbiBaTb BEPXHUA W HWKHUA BEHTUAM) MOMHOCTBIO OT CUCTEMbl OTOM/EHUS, KPOME aBapuiiHbiX ClyvyaeB
¥ B CNyYasix CEPBUCHOMO 0OCNYXUBAHMA pagnaTopa.

+ Pe3ko OTKpbIBaTb HUXHWIA W BEPXHWIA BEHTUNM PagMaTopa, OTK/IIOYEHHOro OT MarucTpanu OTonneHus, Bo n3bexaHne ruapaBinyeckoro
yaapa BHYTpU paguaTtopa 1 ero paspbisa.

« 19 NOBbIWEHNUS IKCNyaTaLMOHHOW HALEXHOCTM PagMaTopbl 3anpellaeTcs NPUMEHSTb B CUCTEMaX OTOM/IEHUs C 3aBUCUMON CXEMOM
NOACOELMHEHNS.

« [lonyckatb geteil K Urpam ¢ BEHTUASAMW U BO3AYLIHbLIM KNanaHoM.

» Mcnonb3oBatb pagnatop N0 MHOMY Ha3HAYEHUIO, OTAIMYHOMY OT YKA3aHHOr 0.

» Mcnonb3oBaTtb TpyObl MarucTpanen OTONNEHUS B KQYECTBE 3/IEMEHTOB 3/IEKTPUYECKUX CETEN.

+ Mcnonb3oBaTb abpa3nBHblE MaTepuanbl A1 YACTKN HAPYXHbIX U BHYTPEHHUX MOBEPXHOCTEN pagmaTopa.

« Wcnonb3oBatb paguatop B cucteme, rae paboyee gaBnexue npesbiwaet 9,5 6apa. Mcnonb3oBaTh pagmaTop B CUCTEME, MAe MaKCUMaNbHOE
L0MNYyCTUMOE AaBfIEHNE BO BPEMS UCMbITAHUS CUCTEMbI HA FePMETUYHOCTb npeBbIwaet 14,25 Gapa.

 YcranaBnuBaTb paguatopbl B cucteme, rae OyayT NpeBbileHbl JOMYCTUMbIE 3HAYEHWUS BAXHEWLWWX MokasaTeneil KavectBa BOLbI:
noka3satenb PH pomkeH 6biTb B npepenax 8,0-9,5; copepxaHne kucnopopa He fomkHo npesbiwatb 0,1 Mr/n; oblee cofepxaHue xnop
MOHOB U CyNb(haTHbIX MOHOB He AOMKHO npeBbiwath 150 Mr/n ( ang cuctem n3 mepHbix Tpy6 50 Mr/n); obLas XecTKoCTb BOAbI HE [OMKHA
npesbiwath 4,0 Mr-3ks/n.

» Mcnonb3oBaTb pagnaTopbl BO BAaXHOW Cpefe (nnaBaTesibHble 6acCeiHbl, CayHa, TENANUbI U T. A.).

« He pekomeHgyeTcs MCNONb30BaTh PaANaToOPbl B BaHHLIX KOMHATaX.

2.8. Y10 HYXHO 3HaTb O paguaTopax

« [lnaroHanbHble paccToOsiHUS [OMKHbI ObITb OAMHAKOBLIMYU (pUC. 1).

- bokoBble WBbI pagnaTopa A0MKHbI ObITb 6€3 3ayCeHLEB (puc. 2).

« Yrnbl pagnatopa AomMkHbI ObITb CraaXeHsl (puc. 3).

« Paguatopsbl 10, 20, 30 TMNa SBASIOTCSA FTMIMEHNYECKMMMU U MOTYT UCMOJIb30BATLCA HAa 0ObEKTAX C NMOBbIWEHHLIMI CAHUTAPHLIMW TPEOOBAHUSIMU.

Puc. 1 Puc. 2 Puc. 3

2.9. Metoguka rmapasinyeckunx MCMNbITAHUK OTOMUTENbHbIX HpM60pOB

1. 3anonHeHue cucTeMbl BOAOI U CTpaBnuUBaHue (yaaneHue) Bo3ayxa. [locne 3aBeplueHns MOHTaXa CUCTEMbI OTONIEHNS OHA MOABEPraeTcs
3aMOIHEHUIO XMAKOCTBIO M TMAPABAMYECKOMY WCMbITaHMIO. 3anofiHEHWE OTOMWUTENbHOW CUCTEMbI OCYLLECTBASIETC Yepe3 06paTHbIi
Tpy60npoBos (CHU3Y BBEPX). B AaHHOM Cnyyae XMAKOCTb 1 BO3AYX ABUraloTCs B O4HOM HanpaBAeHuu, 4To CNOCOOCTBYET yAaNEHNIO BO3AyXa
U3 CUCTEMbI Yepe3 BO3AYXOBbIMNYCKHbIE YCTPONCTRA.

2.PaBHOMepHOe (N1IaBHOE) MOBbILLEHWE JaBNeHNs B cucTeMe Ao 5 6ap.

3.MoBTOpHOE CTpaBnuBaHue (yaanenune) Bo3gyxa. Mpu gaBnenun B cucteme 5 6ap cTpaBnuMBaHue (yoaneHue) BO3Ayxa U3 CUCTEMBI, Yepes
BO34YX00TBOAUMKM (KpaHbl MaeBCKOro Kaxaoro paguatopa, aBToMaT. BO3AYXOOTBOAUNKN U T. A.).

4.3anonHeHue npubopa TennoHocutenem. Mocne cTpaBnuBaHus (yoaneHWs) BO3Ayxa M3 CUCTEMbl PABHOMEPHOE (MNaBHOE) NOBbILEHWE
LABMIEHNA B CUCTEME [0 WCMbITaTeNbHOMO AaBneHus. WcnbitatenbHoe AaBfeHue paccunTbiBaeTcs yBenuuennem B 1,5 pasa pabouero
pasnenus (CHuM CN 73.13330.1016), Ho He 6onee 14,25 6apa. Mpy NOCTENEHHOM HAMOMHEHWUN CUCTEMbI OTOMIEHNS XMAKOCTb PABHOMEPHO
MOAHUMAETCS BBEPX, 3@ CYET YEro YPOBEHb XWAKOCTU B BEPTUKANbHBIX TPYOONPOBOLAX M HarpeBaTe/ibHbIX NPMOOpax HaXOANTCS B OAHOM
MA0CKOCTM, 3TO COAENCTBYET BbITECHEHMIO BO3AYXa U3 CUCTEMbI OTOM/IEHMS.

5.PaboTa ¢ 3anopHOi 1 perynupytoLlei apMaTypoid. [pyn 3anONHEHUM CUCTEMbI OTOMAEHWS TENIOHOCUTENEM 3aMOPHYI0 apMaTypy cnegyet
OTKPbIBaTb M/1aBHO BO W36eXaHWe BO3HWKHOBEHWSI MMAPABAMYECKOrO YAapa, KOTOPbIA MOXET MPUBECTM K HAPYLUIEHUIO FepMETUHYHOCTH
CWUCTEMbI 1 BbIXOZY M3 CTPOSI OBHOMO UM HECKOJIbKUX 3/IEMEHTOB CUCTEMBI (OTOMMUTENbBHBLIX NPMOOPOB, 3aNOPHO-PEryIMPYIOLLE apMaTypbl
T 4.).

6. UcnbiTaHne rmgpocTatMyeckum METOAOM NPOBOASATCA ANNTENBHOCTLIO He 6onee 5 MUHYT.
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210. NMpenmywiectea paguatopos POCTepm

LY

£ A

Jlerkoctb MOHTaXa dkonoruyeckas 6e3onacHoOCTb MHoronetHsas cnyx6a
YnakoBka paanatopa POCTepm CranbHble NaHenbHble PaanaTopsl [laHenbHble pagnaTopbl He COCTOAT
BbINOJIHEHA TaKMM 006Pa30M, YTO MOHTaX W UX NMOKPbITUE U3rOTOBJEHBI U3 3KONIOTUYECKN W3 CeKLMI, B OTNINYME OT YYTyHHbIX
MOXHO NPOM3BOAMTL 6€3 PAcNakoBKM 6e30MacHbIX MaTepuanos, No POCCUACKUM ¥ aNtOMUHWEBbLIX NPMOOPOB. ITO NO3BONAET
npu6opa. To eCTb yNakoBKY MOXHO CHSATb 1 €BPONENCKMM CTaHAapTaM. N36eXaTb MEXCEKLMOHHbIX NPOTEYEK.

noc/e NoOKPacku NOMELLEHNUS UK Noc/e
nepectaHoBku mebenu, obecneymsas
3TUM NOJTHYIO 3aLLUTY MOBEPXHOCTH

pagmatopa.
éf |[¢—|
\ [
Jlerkuia Bec bonblas nuHelKa TMNopasMepoB
CTanbHble paauaTopbl ropasfo ferye Paguatopbl POCTepm uMetoT BbICOTY
UYryHHbIX, Y4TO 06neryaet 01 200 o 900 MM 1 ganHy
TPAHCMOPTUPOBKY U MOHTaX. o1 400 no 3000 mm.

3. HOMEHKIJ/IATYPA

K (6okoBoe nogkntoueHune) n KV (HuxHee nogkoUeHne) ¢ temnepatypHbim pexumom 105-75-20 °C (At 70 °C). B gaHHoii TabnuLe ykasaH
HOMMWHa/bHbI TennoBoi NoTok (BT) pagnatopos POCTepm K n KV no metoguke FOCT 31311-2022, FOCT P 53583-2009.

Tabnuua Tennooraaum paguatopoB POCTepm

Bbicota 200
JILUEE]
20 t1n 22 n 30 n 33 n
400 257 355 368 501
500 321 444 459 626
500 385 532 551 751
700 449 621 643 876
800 514 710 735 1002
900 578 798 827 127
1000 642 887 919 1252
100 706 976 101 1377
1200 770 1064 1103 1502
1300 835 1153 195 1628
1400 899 1242 1287 1753
1500 963 1331 1378 1878
1600 1027 1419 1470 2003
1700 1091 1508 1562 2128
1800 1156 1597 1654 2254
1900 1220 1685 1746 2379
2000 1284 1774 1838 2504
2200 1412 1951 2022 2754
2300 1477 2040 2114 2880
2400 1541 2129 2206 3005
2600 1669 2306 2389 3255
2800 1798 2484 2573 3506
3000 1926 2661 2757 3756
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Bbicota 300

Anuia 10 Tvn 1 1vn 20 tvn 21 1mn 22 in 30 mn 33 n
400 214 324 373 428 549 536 829
500 267 405 466 535 687 670 1036
600 320 486 560 642 824 804 1243
700 374 567 653 749 961 938 1450
800 427 648 746 856 1099 1073 1658
900 481 729 839 963 1236 1207 1865
1000 534 810 933 1070 1373 1341 2072
1100 587 891 1026 177 151 1475 2279
1200 641 972 19 1284 1648 1609 2487
1300 694 1053 1212 1391 1786 1743 2694
1400 748 134 1306 1497 1923 1877 2901
1500 801 1215 1399 1604 2060 20M 3108
1600 854 1296 1492 mM 2198 2145 3315
1700 908 1377 1585 1818 2335 2279 3523
1800 961 1458 1679 1925 2472 2413 3730
1900 1015 1539 1772 2032 2610 2547 3937

2000 1068 1620 1865 2139 2747 2681 4144

2300 - - 2145 2460 3159 3084 4766
2600 - - 2425 2781 3571 3486 5388
3000 - - 2798 3209 4120 4022 6216
Bbicota 400
[nuHa
10 Tvn 11 1mn 20 tmn 21 1mn 22 n 30 n 33 n
400 273 427 466 557 709 704 1090
500 34 533 582 696 887 880 1363
600 409 640 699 836 1064 1056 1636
700 477 746 815 975 1241 1232 1908
800 545 853 932 M4 1419 1408 2181
900 613 960 1048 1254 1596 1584 2454
1000 681 1066 1165 1393 1773 1760 2726
1100 750 173 1281 1532 1951 1936 2999
1200 818 1280 1397 1671 2128 2112 327
1300 886 1386 1514 1811 2305 2288 3544
1400 954 1493 1630 1950 2483 2464 3817
1500 1022 1600 1747 2089 2660 2640 4089
1600 1090 1706 1863 2229 2837 2815 4362
1700 1159 1813 1980 2368 3015 2991 4635
1800 1227 1920 2096 2507 3192 3167 4907
1900 1295 2026 2213 2646 3369 3343 5180
2000 1363 2133 2329 2786 3547 3519 5452
2300 - - 2679 3204 4079 4047 6270
2600 - - 3028 3621 4611 4575 7088
3000 - - 3494 4179 5320 5279 8179
Bbicora 500
[nuHa
10 Tvn 1 1mn 20 Tin 211mn 22 vn 30 Tvn 33 tmn
400 330 520 548 681 875 838 1244
500 412 649 686 851 1094 1047 1555
600 495 779 823 1022 1313 1257 1866
700 577 909 960 1192 1532 1466 2178
800 660 1039 1097 1362 1751 1676 2489
900 742 1169 1234 1532 1969 1885 2800
1000 825 1299 1371 1703 2188 2095 3M
1100 907 1429 1508 1873 2407 2304 3422
1200 990 1559 1645 2043 2626 2514 3733
1300 1072 1689 1782 2214 2845 2723 4044
1400 1155 1819 1920 2384 3063 2933 4355
1500 1237 1948 2057 2554 3282 3142 4666
1600 1320 2078 2194 2724 3501 3352 4977
1700 1402 2208 2331 2895 3720 3561 5288
1800 1485 2338 2468 3065 3939 37N 5599
1900 1567 2468 2605 3235 4157 3980 591

2000 1649 2598 2742 3405 4376 4190 6222

2300 - - 3154 3916 5033 4818 7155

2600 - - 3565 4427 5689 5447 8088

3000 - - 4113 5108 6564 6285 9332
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Bbicota 600
Anueia 10 Tvn 1 n 20 vn 21 1mn 22 n 30 vn 33 wn
400 380 610 636 798 1008 972 1460
500 475 762 795 998 1260 1215 1825
600 570 915 954 1198 1513 1458 2190
700 665 1067 113 1397 1765 1701 2555
800 759 1220 1272 1597 2017 1944 2920
900 854 1372 1431 1796 2269 2187 3285
1000 949 1525 1590 1996 2521 2430 3650
1100 1044 1677 1749 2196 2773 2673 4015
1200 1139 1830 1908 2395 3025 2916 4380
1300 1234 1982 2067 2595 3277 3159 4745
1400 1329 2135 2226 2794 3529 3402 5110
1500 1424 2287 2385 2994 3781 3645 5475
1600 1519 2440 2543 3194 4034 3888 5840
1700 1614 2592 2702 3393 4286 H31 6205
1800 1709 2745 2861 3593 4538 4374 6570
1900 1804 2897 3020 3792 4790 4617 6935
2000 1899 3050 3179 3992 5042 4860 7300
2300 - - 3656 4591 5798 5589 8395
2600 - - 4133 5190 6554 6318 9489
3000 - - 4769 5988 7563 7290 10949
Bbicota 900
JILUEE]
10 Tvn 11 11n 20 n 21 1mn 22 n 30 un 33 wn
400 546 893 1004 M6 1451 1226 2080
500 676 1116 1256 1396 1815 1534 2600
600 807 1340 1507 1675 2177 1840 3120
700 938 1562 1758 1954 2541 2147 3640
800 1070 1786 2010 2233 2903 2453 4161
900 1201 1790 2151 2512 3266 2760 4680
1000 1331 2009 2400 2792 3629 3067 5200
1100 1462 2456 2763 307 3992 3373 5720
1200 1595 2679 3014 3350 4354 3680 6240
1300 1735 2912 3267 3629 4718 3987 6761
1400 1865 3125 3517 3908 5081 4294 7280
1500 1994 3344 3770 4188 5444 4601 7800
1600 2112 3572 4019 4467 5807 4907 8320
1700 2254 3790 4270 4746 6170 5214 8840
1800 2583 4018 4522 5025 6533 5520 9360
1900 2521 4242 4743 5305 6896 5826 9881
2000 2645 4465 5024 5583 7258 6130 10401
2300 - - 5778 6421 8348 7054 11961
2600 - - 6532 7259 9436 7974 13520
3000 - - 7536 8375 10887 9201 15600
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K (6okoBoe nogkntoyeHne) u KV (HuxHee noaknoyveHune) ¢ temnepatypHbim pexumom 90-70-20 °C. B faHHo# Tabnuue ykasaH TennoBon
notok (BT) pagnatopos POCTepm K n KV no EN 442-2015.

Boicota 200
[nuHa
10 Tvn 11 1mn 20 vn 21 n 22 n 30 un 33 n
400 129 199 269 319 437 426 581
500 161 249 336 399 531 532 726
600 193 299 404 479 624 639 871
700 225 349 47 559 719 745 1017
800 257 399 538 639 813 852 1162
900 290 449 605 718 908 958 1307
1000 322 498 673 798 1002 1064 1453
1100 354 548 740 878 1098 17 1598
1200 386 598 807 958 1192 1277 1743
1300 419 648 874 1038 1286 1383 1889
1400 451 698 942 it 1382 1490 2034
1500 483 748 1009 197 1476 1596 2179
1600 515 798 1076 1277 1571 1703 2324
1700 547 847 1143 1357 1665 1809 2470
1800 579 897 121 1437 1760 1916 2615
1900 611 947 1278 1517 1857 2022 2760
2000 644 997 1345 1597 1954 2129 2905
2300 740 147 1547 1836 2248 2443 3341
2600 837 1296 1749 2076 2539 2676 3777
3000 966 1495 2018 2395 2929 3193 4358
Bbicota 300
[nuHa
10 Tvn 11 1mn 20 tmn 21 1vn 22 n 30 n 33 n
400 195 318 325 384 518 518 727
500 242 360 406 480 636 639 909
600 286 439 488 576 765 772 1091
700 332 504 569 672 879 895 1273
800 377 553 650 768 1006 1015 1455
900 420 619 732 864 1176 141 1637
1000 464 696 813 960 1298 1273 1819
1100 513 764 894 1056 1380 1405 2000
1200 549 824 975 1152 1542 1498 2182
1300 598 892 1037 1248 1689 1610 2364
1400 648 960 1098 1345 1835 1723 2546
1500 690 1032 1200 1441 1945 1870 2728
1600 731 1104 1301 1537 2056 2017 2910
1700 776 1160 1380 1633 2195 2141 3092
1800 822 1216 1460 1729 2333 2264 3274
1900 866 1289 1540 1825 2437 2393 3455
2000 M 1362 1620 1921 2540 2522 3637
2300 - - 1864 2209 2978 2897 4183
2600 - - 2109 2497 3385 3280 4728
3000 - - 2434 2881 3890 3819 5456
Bbicota 400
Anua 10 Tvn 1 1vn 20 mn 21 1mn 22 n 30 vn 33 wn
400 252 384 405 486 662 646 927
500 309 481 506 607 820 800 1159
600 355 560 607 729 982 947 1390
700 424 658 708 850 1157 M6 1622
800 480 764 809 7N 1315 127 1854
900 540 859 9 1093 1478 1432 2086
1000 599 M 1012 1214 1669 1592 2318
1100 655 1041 1M14 1336 1795 1748 2549
1200 74 1145 1214 1457 1944 1906 2781
1300 774 1226 1315 1578 2136 2066 3013
1400 834 1307 1417 1700 2329 2227 3245
1500 891 1386 1518 1821 2459 2383 3476
1600 948 1466 1619 1943 2589 2540 3708
1700 1005 1556 1720 2064 2793 2697 3940
1800 1062 1646 1821 2186 2996 2855 4172
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1900 121 1727 1923 2316 3167 3014 4404
2000 1180 1808 2024 2447 3337 3173 4635
2300 - - 2328 2793 3707 3644 5331
2600 - - 2631 3157 4318 4116 6026
3000 - - 3036 3643 4979 4752 6953
Boicota 500
[nuHa
10 Tvn 11 1mn 20 in 21 1mn 22 n 30 un 33 wn
400 298 468 475 616 780 762 ma
500 367 586 585 7170 975 941 1393
600 435 697 701 933 170 1125 1671
700 509 815 816 1M 1365 1313 1950
800 576 934 943 1251 1560 1506 2228
900 646 1052 1070 1420 1755 1703 2507
1000 718 1163 1182 1585 1950 1886 2785
100 784 1281 1337 1695 2145 2106 3064
1200 859 1399 1420 1870 2340 2265 3342
1300 930 1518 1540 2036 2535 2454 3621
1400 1000 1637 1660 2203 2730 2644 3899
1500 1068 1750 1787 2369 2925 2838 4178
1600 1135 1864 1913 2535 3120 3032 4456
1700 1205 1979 2025 2675 3315 3212 4735
1800 1274 2095 2136 2816 3510 3393 5014
1900 1344 221 2259 2991 3705 3584 5292
2000 1413 2328 2381 3167 3899 3776 5571
2300 - - 2746 3656 4485 4348 6406
2600 - - 3103 4112 5084 4917 7242
3000 - - 3581 4653 5928 5668 8356
Bbicota 600
[nuHa
10 Tvn 11 1vn 20 n 21 1n 22 n 30 mn 33 wn
400 341 549 551 701 909 879 1300
500 427 687 692 877 134 1095 1625
600 508 818 820 1053 1359 1308 1949
700 583 956 786 1227 1584 1516 2275
800 663 1098 1103 1403 1809 1732 2599
900 755 1242 1259 1578 2034 1977 2924
1000 834 1381 1393 1754 2259 2188 3249
1100 917 1485 1492 1929 2484 2367 3574
1200 992 1655 1666 2104 2709 2401 3891
1300 1076 1789 1800 2279 2933 2722 4220
1400 1159 1923 1935 2455 3158 3042 4549
1500 1240 2060 2079 2630 3383 3265 4874
1600 1320 2197 2224 2806 3608 3486 5199
1700 1402 2330 2354 2981 3833 3696 5524
1800 1484 2463 2485 3157 4058 3905 5849
1900 1563 2609 2630 3332 4283 4127 6174
2000 1643 2755 2776 3507 4508 4348 6499
2300 - - 3197 4034 5183 5009 7474
2600 - - 3603 4560 5858 5646 8448
3000 - - 4160 5261 6757 6522 9748
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Boicota 900
Anuia 10 Tvn 1 1vn 20 n 21 mn 22 n 30 mn 33 wn
400 478 780 878 973 1266 1069 1814
500 592 976 1099 1217 1583 1338 2268
600 707 1181 1318 1460 1899 1605 2721
700 822 1366 1538 1704 2216 1873 3175
800 937 1558 1758 1947 2532 2140 3629
900 1052 1566 1882 2190 2849 2408 4082
1000 1166 1758 2100 2434 3166 2675 4536
1100 1280 2142 2425 2677 3482 2942 4989
1200 1397 2341 2638 2920 3798 3210 5443
1300 1515 2548 2858 3163 415 3478 5897
1400 1633 2732 3077 3407 4431 3746 6350
1500 1741 2927 3297 3650 4748 4013 6804
1600 1849 3128 3515 3894 5065 4280 7258
1700 1968 3317 3735 4137 5381 4548 7m
1800 2087 3515 3955 4381 5698 4815 8165
1900 2202 3712 4175 4624 6014 5081 8619
2000 2316 3908 4394 4867 6330 5347 9073
2300 - - 5053 5598 7281 6153 10434
2600 - - 5713 6328 8230 6956 1794
3000 - - 6591 7301 9496 8026 13608
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1. TEPMOCTATUYECKUE rOJIOBKU POCTEPM

1.1. O6wasa uachopmauus

TepMocramquKaﬂ ronoska TW-2 C XWLKOCTHbIM 3/1EMEHTOM Knacca 3HeprO3CpCbeKTMBHOCTM B nopxogut pns yCTaHOBKW Ha BCe
TepMocCTaThyeckue KnanaHbl Ha nogatoLwmx pr60nposop,ax, KOINEKTOPHbIX rpynnax n oTonnTeibHbIX npmﬁopax.

1.2. XapakTepucTMkn TepMorosioBoK

N° Xapaktepuctuka EanHnua namepenns 3HaueHne
1 PabGouee naBnexne TepmoHocuTens 6ap 10

2 MakcumanbHas Temnepatypa TeNI0HOCUTENS NPYU 3KCN/yaTaumumn °C 120

3 Tun anemeHTa - XWIKOCTHbI
4 Pe3bba - M30x15
5 Bpemsi peakuum MUH. 22

1.3. KoHCTpyKLMS U MaTepuransbl

Ne HasHaueHne

1 TepmocTaTuyeckuii KnanaH

2 30/10THUK (LUTOK) TEPMOCTATUYECKOrO KNanaHa

3 laiika Ansa hukcaumm TepMOroNoBKu

4 CunbhoH (aaTumK), HanoNHEHHbIA PaGoYMM BELLECTBOM
5 [MofBMXHbIA KOPNYC TEPMOrO/I0BKM

6 lMatpy6ok npucoeanHerns K OTONUTENbHOMY Npubopy
7 PerynupoBoyHas Wwkana

8 HactpoeyHas npyxuHa

1.4. NabaputHble pasmepbl

77

M30x1.5
24
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TEPMOCTATUYECKUE rOJIOBKM

1.5. Hactponika TepmocTaTtM4ecKkon rosioBKu

TepmocTtaTnyeckast ronoBKa NEPEKPbIBAET MOMHOCTBIO TEPMOCTATUHECKWA KianaH Mpu NPEBbIWEHWN YCTAHOB/IEHHOW Temneparypbl
Ha 2 °C. Bce yka3saHHble 3HayeHus temnepatyp °C aBna0TCa NpuOaM3nNTENbHBIMU. TepMOCTaTMYECKME 3NEMEHTbI COBMECTUMbI CO BCEMM
TEPMOCTaTUYECKNMM KanaHamn Apyrux NpoM3BoAnTeNeil ¢ nocago4Hoii pesbboit M30 x 1.5.

6.5° 12° 16° 20° 2% 28°

1.6. YKa3aHus N0 MOHTaXy

« [1pu MOHTaXe TEPMOroN0BKN He AONYCKAETCSA UCMOMb30BaHME PblYAXHbBIX KNIOYEN.

« TepmocTatMyeckas ronoBka AOMKHA HAXOAMTbCS B 30HE HAUMEHbLUEro BO3LENCTBUS TEMMOBbIX NOTOKOB OT HarpeBaTe/ibHbIX NproopoB
1 Tpy6onpoBOaOB.

« [lepep ycTaHOBKOW TEPMOCTATUYECKOW FOMIOBKM €€ CleflyeT HAaCTPOUTb B MOIOXKEHNE HAMBObLIEr0 OTKPbITHUS.

« Bo u3bexaHne HenpaBubHOTO ONPEAeNneHns TeMnepatypbl U NOCTOPOHHEr0 TEMJ0BOr0 BO3LENCTBUS TEPMOCTATUHECKME 3EMEHTHI
He CcnepyeT pacnonaratb BEPTUKANbHO HaL KManaHOM B HUWE C OTONUTENbHbIM MPUOOPOM WAM 3aKPbiBaTb MAOTHOW TKaHbIO;
L1 UICKMIOYEHNS TAaKOrO BAIMSIHNS PEKOMEHAYETCS YCTaHaBIMBaTb TEPMOCTATUYECKME INEMEHTbI C BbIHOCHBIM AATUYMKOM.

1.7. Yka3aHus no 3KCnayataymm U TeXxXHu4eCKomy O6Cﬂy)KVIBaHMIO

. TepMoperynﬂTop [O0JIKEH 3KCNyaTMupoBaTbCA Npn aaBneHnn n tfemnepatype, N3N0XEHHbIX B TabMLe TEXHNYECKUX XapaKTePUCTHK.
« Pa3bopka knanaHa [onycKaeTca T0/1bKO nph CNTOM TenNIOHOCUTENE.
« He AonycKaeTcsd 3aKpblTne TepmMoperynatopa Wropamu, sKpaHamm U T. n.
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KONIEKTOPHBIE Y3/1bl

1. KOJIJIEKTOPHDIE Y3/J1bl

1.1. KonnekTtopHble y3/bl AN CUCTEM OTOMJIEHUSA

KOﬂ}'IeKTOprIe Y3/bl POCTepM ONna CUCTeMbl OTOMNNEHUA NPUMEHAKOTCA ONA pacnpenenieHna notoka TennoHoCcuTena n opraHnsauunu
y4yeTa pacxopa TEN/I0BON 3HEPruu. MN3penus YCTaHAB/INBAKOTCA B MHOTO3TaXHbIX U UHOAUMBUAYANbHbBIX XWbIX AOMaX, aAMUHUCTPATUBHbIX,
00LLECTBEHHbIX 1 NPOU3BOACTBEHHbIX 34AHUAX U COOPYXEHUAX.

TexHUYeCcKue XxapaKTepucTMKu

HomuHanbHoe pab6ouee aaBnexne PN, MMa 1,0

NatyHb mapok: JIC-59, NL-40C, CW602N, CW617N;

MaTepman OCHOBHbIX fieTanen
CTaNb KOHCTPYKLMOHHAA N HEPXaBeloLwasa

Matepuansl ynnoTHEHUS HEPa3bEMHbIX COeANHEHW Kneun-repmeTtnkn aHaspoOHble, NeH CaHTEXHUYECKWi, nacTa ynnoTHuTenbHasa Unipak

1.2. KonneKkTopHble y3/bl 411 CUCTEM OTOM/IEHUS XXWJIbIX NOMELLEHUIA

KonnektopHble y3/bl TPUMEHSIIOTCS 4151 MOAK/IOUYEHUS TOPU30HTaNIbHBIX CUCTEM OTOM/IEHUS!. B COCTAB KONNEKTOPHBIX Y3/10B BXOANT apMaTypa
L5l NPUCOEAMHEHUS K CTOSIKAM U NOTpebuTeNnsM, apMaTypa Anst (GuasTpaLum TennoHOCUTeNs, PyYHas U aBTOMaTM4eckas 6aiaHCMpoOBOYHas
apmatypa, pacnpeAesuTesibHble KOJIEKTOPbI, MPOCTAaBKU A/ TeMI0CYETYMKOB (BO3MOXHA MOCTABKa B KOMMJIEKTE C TEN0CHETYMKOM)
1 apMaTypa [/l BbiMOJIHEHUS! CEPBUCHbBIX (DYHKLMIA, TAKUX KaK BO3[yXOOTBOL, APEHAX U U3MEpUTe/bHble (hYHKLMM.

XapaKTepMCTVIKVI KOJUTEKTOPHbIX Y3/10B

HanmeHoBaHue nokasarens Ep.nsm. 3HaveHue
[lnameTp NpucoeamnHeHuns K CTosiKy MM 15-50
[lnameTp KonnekTopa MM 15-65
KonnuectBo BbIX0OA0B wT 1-15
[nametp npucoenunHeHns notpebutenei MM 15-25
MexoceBoe paccTosiHue Mexay 0TBOAaMM KONNeKTopa MM 50, 90, 100, 110

MpuHUMNManbHaa cxeMa TUNOBOro KOJIEKTOPHOrO y3/a

N° HanmeHoBaHue

1 | KpaH wapoBblii CO CroHoM «6aboyka»

2 | dunbTp KOCOI

el

PyuyHoii 6anaHCMpOBOYHbI KnanaH ¢ U3MepuTesibHbIMMU

3
HUNNENAMU, APEHAXOM

4 ABTOMaTUYECKNIA KNanaH-perynaTop nepenana AaBnexus 6e3 0
U3MEPUTENLHOrO HUNNENs, C APEHAXOM p 5

Konnektop

ABTOMaTUYECKNIA BO3AYXOOTBOAUMK

KpaH wapoBoit pyyka-6aboyka Ans apeHaxa

5
6
7 | OtceuHoii KnanaH
8
9

KpaH wapoBoit pyyka-6aboyka

10 | KoMnnekT HakuaHbIX raek

11 | MpocTaBka BMeCTO TENN0-BOAOCHETHNKA

12 | PyyHoii 6anaHCUPOBOYHbIA KnanaH

13 | KpaH wapoBoii «6ab6oyka» 415 NOAK/IYEHUS TepMOLaTYUKa
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KOJIJTEKTOPHbIE Y3/1bl

HanmeHoBaHne (HaMMeHOBaHUSI HETUMOBBIX KO/IIEKTOPHBIX Y3/10B MOTYT COAEPXaTb AONO/IHUTENIbHOE
o6o3HauveHue). KonnekropHoiit ysen POCTepMm ana cuctem otonneHus:

RTM — POCTepm

[lvameTp Konnektopa

CTOpOHa NOAK/MIOYUEHMS KONJIEKTOpa:

R — npasblii / L — neBblit
KonunyectBo 0TBOLOB U MEXOCEBOE PACcCTOsIHUE (MpUMep):
5(100)
[InameTp NofKNUEHNS K CTOSIKY
[vameTp perynstopa nepenaja AaBnexus (npumep):
15Auto
I Matepuan konnektopa:
4 V VIVY Y\ Cs — KOHCTPYKUMOHHas cTanb / Ss — HepxaBselowas ctanb / Br — natyHb
XXX-XX-X-X )-XOL XX XOEXX-XO0K XX-X-X-XX Pyt praeiol y
—_— T 'I: - BV — Hanuuue WapoBoro KpaHa nepes CHeTYNKOM
D vnu O — Hanuumne gpeHaxa

Bo3zpayxootBOAUMK:
A — aBTOoMaTHyeckuit / M — pyyHoii

PacnonoxeHne 6anaHCMpOBOYHOO KnanaHa Ha OTBOAE:
IN — nopatowwwii / OUT — o6patHbilii

Tun 6anaHCMPOBOYHOIO KNanaHa Ha 0TBOAe ¥ AMaMeTp:
1—DN15/2 —DN20 /3 — DN25
"3an0NHAETCA NO KONIMYECTBY OTBOIOB.

[lnameTp 1 TMN KnanaHa napTHepa (npumepsbl):
0 — 6e3 knanaHa / 15LOCK D / 20Stream MD

TpuMep: KonnekTopHbIii y3en POCTepm ans cuctem otonnequs RTM-40-L-2(100)-25.20Auto CS-20Stream MD-STB11/IN-A-D-BV.

Aptukyn KOIJD'II-\lpa Moakn. oligg:ga DN nsﬂﬁg:)‘(t;eﬁwn DN Heizen Auto |  Mar. kon-pa Kng:::a?r?al:)::;lpa
Cs20sreamMDSBTINADEY | 0 | nesoe 2 2 20 cs 20Stream MD
Cs o0Sream MO SToINADEY | 40 | nesce 3 2 20 cs 20Stream MD
Cs.20steam MOSTamINADEY | 40 | Jleoe : 2 20 cs 20Stream MD
cs-zrf)TshtAr;et?r_]L;v? [()1-%?)51215—;'1?/? Iﬁ-uAt?D-BV 40 Nesoe 5 25 20 Cs 20Stream MD
£5-205t10am MD.STOTINA DBV 40 Nlesoe 6 25 20 Cs 20Stream MD
c&zggt’r\i?rg_%?g%ﬁ%ﬁgﬁio-sv 40 Nesoe 7 25 20 Cs 20Stream MD
cs-2oRsIrhg:{n?_r;gg%(gﬁiﬁ?/m}io-Bv 40 Nesoe 8 25 20 Cs 20Stream MD
s 20Smom WD SoTNADEY | 40| measce 2 2 20 cs 20Stream MD
cs-gggt}igﬁ_;(é?g%ﬁiﬁ%\:-tg-sv 40 Mpagoe 3 25 20 Cs 20Stream MD
cs-sggr_:g r: ag?s?éﬁmﬁﬁt-%-sv 40 Mpasoe 4 25 20 Cs 20Stream MD
cs-z%Ts’rrjfn_qu_vls r(>1-g$)é121?i$/(|)rﬁ-u/xt?o-8v 40 Mpasoe 5 25 20 Cs 20Stream MD
RTM-40-R-6(100)-25.20Auto

CS-20Stream MD-STBI1111/IN-A-D-BV 10 Mpasoe 6 % 20 Cs 20Stream MD
Cs M STomINADSy | 40 | Measoe | 7 2 20 s 20Stream MO
cs-zoiasm_a[‘rg_rag-(;?rg)ﬁ%%ﬁﬁ?/m-t;-D-Bv 40 Mpasoe 8 25 20 Cs 20Stream MD
s omam WD STMADEY | 50 | Nesce 2 2 2 s 255tream MD
CS-ZRE?t_ri(a);rl;_l\3ll(l1)(-)g%_831%§|?ﬁ:f8-BV 50 Nesoe 3 32 25 Cs 255tream MD
Cs 25Som Mo STaMTINADEY | 50 | Jlesoe : % 2 cs 255tream D
cs-2%2&?#»7[()12?E%%ﬁ/mj-oo-sv 50 flesoe 5 32 25 Cs 25Stream MD
Cs 25stream D STaINADSY | %0 | Newoe 6 2 2 cs 255tream D
Cs mammDStINADSy | 50 | Tesoe 7 % 2 cs 255tream D
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KOMIEKTOPHBIE Y3/1bl

ApTkyn DN MoaKn! Kon-so DN nogkniouenus DN Heizen Auto Mar. kori-pa [Nnametp 1 Tun
KO/-pa 0TBOAOB K CTOSKY KnanaHa- naptHepa
RTM-50-L:8(100)-32.25Auto
50 NeBoe 8 32 25 Cs 25Stream MD
CS-25Stream MD-STBITIIIN-AD-BY
RTM-50-R-2(100)-32.25Auto
50 MpaBoe 2 32 25 Cs 25Stream MD
CS-255tream MD-STB1Y/IN-A-D-BY
RTM-50-R-3(100}-32.25Auto
CS-255tream MD-STBITY/IN-A-D-BV 50 Mpasoe 3 32 25 cs 25Stream MD
RTM-50-R-4(100)-32.25Auto
CS-25Stream MD-STBTIY/IN-A-D-BY 50 Mpagoe 4 32 2 C 25stream MD
RTM-50-R-5(100)-32.25Auto
CS-25Stream MD-STB11117/IN-A-D-BV 50 fpasoe 5 32 % Cs 255tream MD
RTM-50-R-6(100)-32.25Auto
CS-255tream MD-STBI1/IN-A-D-BV 50 Mpasoe 6 32 25 Cs 255tream MD
RTM-50-R7(100}32.25Auto
CS-255tream MD-STBIIIIN-A-D-BV 50 Mpasoe ! 32 25 cs 25Stream MD
RTM-50-R-8(100}32.25Auto
CS-25Stream MD-STBIIIIN-A-D-BY 50 Mpasoe 8 32 25 Cs 255tream MD

1.3. KonnekTopHbie y3/bl AN CUCTEM OTONIEHUS nomeLeHnin BKT

KonnektopHble Y3/bl 419 CUCTEMbI OTOMIEHUA NPefHa3HaYeHbl AN NOAKNOYEHUA TOPU3OHTAIbHOW CUCTEMbI OTOMJIEHUS W OpPraHn3aLum
yyeta notpe6nseMon TENNOBOW SHEPrun NOMELLEHU apeHapbl.

XapaKTepuCTUKKN KONINEKTOPHbIX Y3/10B

HanmeHoBaHue nokasarens En. nsm. 3HayeHue
[lnameTp NpucoefmnHeHns K CTosiKy MM 15-50
[lnameTp konnektopa MM 15-65
MexoceBoe paccTosiHue Mexay 0TBOAaMM KONNEKTopa MM 50, 100
Konunyectso BbIxoaoB wT 1-12
[nametp npucoenunHeHns notpebutenei MM 15-25
"pVIHLIMﬂVIaﬂbHaﬂ CXeMa TUNOBOIro KOJI/TIEKTOPHOro y3na
N° HanmeHoBaHue
1 | KpaH wapoBoii co CroHom «6abouka»
2 | ®unbTp KOCOI §
3 | KoMnnekT HakuaHbIX raek 7
4 lpocTaBka BMeCTO Tenno-BofocHeTYMKa & E
5 PyyHoii Gan_chmpoaqubm KnanaH ¢ U3MepPUTENbHBIMU HUMMENSAMM, ,/ E)
apeHax Heizen Stream MD =
6 | Konnekrop w0 Egﬁ
7 | OtceuHoii knanaH
8 | ABTOMaTUYeCKMii BO3YXO0TBOAUMK
9 | KpaH wapoBoii pyyka-6a6oyka ans ApeHaxa
10 | Pyy4Hoin 6anaHcMpoBOYHbIA knanaH Heizen STB
11 | KpaH wapoBoii «6aboyka» Ans NOLKMIOYEHUS TEPMOAATUMKA
2 ABTOMaTUYECKUIA KNanaH-perynatop nepenapa AaBneHws
6e3 u3meputenbHOro Hunnens gpeHax Heizen Auto 15 mm, 5-5 kla
13 | KpaH wapoBoii py4yka-6ab6oyka
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HanmeHoBaHMe (HaMMEeHOBaHUS HETUMOBBIX KO/IEKTOPHBIX Y3/10B MOTYT COAEPXaTb AONO/IHUTENIbHOE
o6o3HauyeHue). KonnektopHbiit ysen POCTepm (Heizen) gnsa cuctem otonnexus:

RTM — POCTepm
[nametp KonnekTopa

CTOpOHa NOAK/IOYEHUs KONNeKTopa:
R — npasblii / L — neBblii

KonunyectBo 0TBOL0OB U MEXOCEBOE PacCTosiHUE (MpUMep):
5(100)

,ElmaMeTp NOAKNKOYEHNA K CTOAKY

[lnameTp perynsatopa nepenaja AaBnexus (npumep):
15Auto

Matepuan konnekropa:
Cs — KOHCTPYKLMOHHas cTanb / Ss — HepxaBetoLas cranb / Br — natyHb

D nnm O — Hannume gpeHaxa

Bo3ayxooTBOAUMK:
A — aBTOMaTUyeckuii / M — pyyHoii

PacnonoxeHne 6anaHCMPOBOYHOrO KNanaHa Ha 0TBOAE:
IN — nopatowwuii / OUT — o6patHbilii

Tun apmarypbl KnanaHa Ha OTBOAE M fMaMeTp:

_ — 6e3 apmartypsl 1-DN15
BV — wapoBoii kpaH 2-DN20
STB 3-DN25

*3ano/HAETCS MO KONNYECTBY OTBOAOB.

[nametp v TN KNanaHa-napTHepa (MpumMepsbl):
0 — 6e3 knanaHa / 15LOCK D / 20Stream MD

*Mpumep: konnekTopHblit y3en POCTepm ans cuctem otonnermns BKT RTM-25-L-2(50)-25.20Auto CS-20Stream MD-STB11/IN-A-D.

Aptukyn Koar-\lpa Moakn. Oﬁgg;(; nonKn[l)ci\lquma DN Heizen Auto Mar. kon-pa 'u”aMeTEaV")xsz"a”aHa'
K CTOSIKY
CsaosreampstanAD | B | e |2 20 E s fsiream D)
BcngRgS,\frgaSn: h?lg)(l)z)vﬁgﬂl\?iugo % Nesoe 2 20 15 Cs 15Stream MD
eSSt mNAD | | Jesee |2 20 £ : E—
Ca0Smean D STENINAD | 25| Mee |2 20 & s E—
Saosweamupainay | 2| Mwe |2 20 & s E—
e B R 20 E s ER—

1.4. KonnektopHble y3/bl U BOAOMEPHbIE BCTaBKN A1 CUCTEMbI BOAOCHAOGXeHMS

KonnekTtopHble y3/bl npefHa3HaueHbl A1 pacnpesesieHns NoToka XON04HOW U ropsiveil BOAbI M OpraHu3aunn ydeta pacxofa Bofbl.
N3penus ycTaHaBAMBAKOTCS B MHOMO3TaXHbIX U UHAMBUAYA/bHBIX XWUbIX JOMAX, aAMUHUCTPATUBHbBIX, OOLLECTBEHHbIX U NPOU3BOACTBEHHbIX
3[1aHNSIX M COOPYXEHUSIX. M3aenns MoryT 6bITb UCNOMb30BaHbI KaK MpW CO3AaHUM CUCTEM FOPSIUEro U X00HOM0 BOLOCHAGXEHNS B CTPOSILLMXCS
3[aHNSX, Tak U A5 MOAEPHU3ALIMM CUCTEM B YXE CYLLeCTBYIOLLMX W SKCMyaTUPYEMbIX 30aHMSIX.

HaumeHoBaHue nokasarens 3HaueHue
HomuHanbHoe pabouee aaBnexue PN 1,0 MMa
o
MakcumanbHas Temneparypa Bobl T +80 °C

Martepuan ocHOBHbIX AeTanei

NatyHb mapok: J1IC-59, NILI-40C, CW602N, CW617N; ctanb HepxaBetoLas

MaTepMaﬂbl YNNOTHEHUA HEPA3bEMHbIX COeIMHEHNI

KﬂeVI-I'epMeTMKM aHaBpOGHbIe, JIEH CAHTEXHWUYECKUR, nacta YNNOTHUTENbHAA Unipak
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KOJ'IJ'IeKTOprIe y35bl AN CUCTEMbI BOAOCHaOXeHusA
KonnektopHble y3nbl Ana CUCTeMbl BOJOCHAOXEHUS MpefHa3HayeHbl AN MOAK/IOYEHUS TOPU30HTANIbHON CUCTEMBI XBC un IBC
M opraHusauuu yyeta notpe6nseMon BoAbl KBapTUpamu. B cocTaB KOMNEKTOPHbIX Y3N10B BXOOMUT apmatypa angd npucoeanHeHnsa K Ctoakam
u notpedbutensm, apmartypa ansa unbTpaumm, penykTtopbl AaBneHud, pacnpefenuteNibHblie KONEeKTopbl, NPOCTaBKU A1 BOAOCYHETYUKOB
(BO3MO)KHa nocTaBka B KOMNJeKTe C BOﬂ,OC‘-IeTLWIKOM).

XapaKTepuCTUKKN KONINEKTOPHbIX Y3/10B

HanmeHoBaHue nokasarens En. nam. 3HaueHne
[lnameTp NpucoefmnHeHns K CTosiKy MM 15-50
[inameTp KonnekTopa MM 40/50/65
MexoceBoe paccTosiHue Mexay 0TBOAaMM KONNeKTopa MM 50, 90, 100, 110
Konunyectso BbIxoaoB wT 1-15
[nametp npucoenunHeHus notpebutenei MM 15-25

N° HammeHoBaHue

1 | KpaH wapoBoii co croHom «6abouka»

2 | ®unbTp KOCOI

3 | Konnektop

4 | KpaH wapoBoii pyyka-6a6ouka

5 | Peayktop paBnenus Heizen

6 | MopcTaBka ANst BOAOCYETHYMKA

7 KoMnnekT HakuaHbIX raek

8 | O6patHbIit KnanaH

"pVIHLI,VIﬂVIaJ'IbHaﬂ CXeéMa TUNOBOIro KOJIJIEKTOPHOIo y3na

8 8
)
=7 =7

HaumMeHoBaHMe (HaMMeHOBaHNSA HETUNOBbIX KOJUJIEKTOPHbIX Y3/10B MOTYT COAEPXaTb AONOIHUTENbHOE
o603HauveHue). KonnekropHbiii ysen POCTepm (Heizen) ans cucrem otonnenus:

I8!

RTM-W-XX-

s
.X(

-XX-XX-XX
[

RTM-W — POCTepm
[lnameTp Konnektopa

CTOpOHa NOAK/IOUEHMS KONIEKTOPa:
R — npasBblii / L — neBblii

KonnyectBo 0TBOAOB M MEXOCEBOE PACcCTOAHUSA (MpUMep):
5(100)
[InameTp NofKNUEHNS K CTOSIKY

Hannume cyetumka BoAbl:
MD — Cuetuuk Bofibl B cOCTaBe y3na / 6e3 0603Ha4eHuss — npoctaBka L=80mMm

Hannune o6patHbIX KNanaHoB:
CV — o6paTHblii KnanaH
6e3 0603Ha4YeHNA — KOMNNEKT HAKUAHbIX FraeK C 06PaTHLIM KNanaHoM

PepykTop flaBNeHUs pacnonoXeH Ha 0TBoAaXx:
PR — nopwHeBblii / MR — MeM6paHHbIit

Tun 6anaHCcMPOBOYHOrO KNanaHa Ha OTBOAE U fnameTp:
1—DN15/2 —DN20/3 — DN25
‘3anonHsETCs N0 KONMYECTBY 0TBOAOB
Matepwuan konnekropa:

Ss — HepxaBetowwas ctanb / Br — natyHb

[lnametp obLuero peayktopa faBneHus u Tun:
PR — nopwHeBblii / MR — MeMOpaHHbIit

TpuMep: KonnekTopHbIli y3en POCTepm ans cuctem otonnequnst RTM-W-40-L-2(100)-32-32RS-SS-11.
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KONNEKTOPHBIE ¥Y3/1bl

onronsn | s | Joree ToNemmmaun | ONciuerord [ e [ ot T ONoAee
RTM-W-40-L-2(100)-32-32PR-SS-1 40 NeBoe 2 32 32 nopuw. Ss 15 -
RTM-W-40-L-3(100)-32-32PR-SS-111 40 NeBoe 3 32 32 nopuw. Ss 15 -
RTM-W-40-L-3(100)-32-32PR-SS-1111 40 NleBoe 4 32 32 nopuw. Ss 15 -
RTM-W-40-L-3(100)-32-32PR-SS-11111 40 NleBoe 5 32 32 nopuw. Ss 15 -
RTM-W-40-L-3(100)-32-32PR-SS-111111 40 NeBoe 6 32 32 nopuw. Ss 15 -
RTM-W-40-L-3(100)-32-32PR-SS- 1111111 40 JleBoe 7 32 32 nopuw. Ss 15 -
RTM-W-40-L-3(100)-32-32PR-SS-111111M 40 NleBoe 8 32 32 nopuw. Ss 15 -
RTM-W-40-L-2(100)-32-SS-11MR 40 NeBoe 2 32 - Ss 15 15 meM6p.
RTM-W-40-L-3(100)-32-SS-111MR 40 NleBoe 3 32 - Ss 15 15 meMm6p.
RTM-W-40-L-4(100)-32-SS-1111IMR 40 NleBoe 4 32 - Ss 15 15 mem6p.
RTM-W-40-L-5(100)-32-SS-11111MR 40 NeBoe 5 32 - Ss 15 15 meM6p.
RTM-W-40-L-6(100)-32-SS-111111MR 40 NleBoe 6 32 - Ss 15 15 meMm6p.
RTM-W-40-L-7(100)-32-SS-1111111MR 40 NeBoe 7 32 - Ss 15 15 mem6p.
RTM-W-40-L-8(100)-32-SS-111M1111MR 40 NeBoe 8 32 - Ss 15 15 meM6p.

Bonomeprle BCTABKHU

BogomepHble y3nbl POCTepm ycTaHaBAMBAIOTCS Ha TpyboNpoBOAaXx AN MOAKIOYEHUS KBAPTUP K CUCTEMAM XONIOAHOIO W ropsiyero
BOAOCHabXeHus1. BogomepHble y3nbl POCTepm npuMeHsoTCS ans:
+ PErynupoBKM SaBNEHNUs XONOLHOM W ropsyeil BoAbl;
+ y4yeTa NOTPeBNEHNS XONOAHONM 1 ropsyeit BOAb! (BO3MOXHA NOCTaBKa 6€3 CHETYMKOB C YCTAHOBKOW MPOCTaBKM);
 OpraHW3aLuMn LMPKYSaLMKM ropsiyero BOAOCHabXeHNs;
« 3aLUMTbl OT F’MAPOYAAPOB B CUCTEMAX XOMOAHOMO M FOPSYEro BOAOCHAOXEHUS;
« (hunbTpaLmMK TENIOHOCUTENS W BOAbI.

OCHOBHbIe TEXHUHECKHNE XapaKTePUCTUKU BOAOMEpPHbIX Y3108 POCTepm:

HanmeHoBaHue nokasarens 3HayeHue
HomuHanbHoe paboyee paBnexne PN, MMMa 1,0
[y noaxntoverns 15, 20
MakcumanbHas Temneparypa Bogsl T, °C +80

Martepuan ocHOBHbIX aeTanei NatyHb Mapok: JIC-59, JIU-40C, CW602N, CW617N; cTanb HepxaBetoLas

Matepuanbl ynioTHeHUS Hepa3beMHbIX COEAMHEHUI Kneun-repmeTtnkn aHaspoOHble, NeH CaHTEXHUYECKWI, nacTa ynaoTHuTenbHasa Unipak

HomeHknatypa TMnoBbix BogoMepHbIx y3nos POCTepm:

« BopomepHbiii y3en POCTepm y15 c otBogom nog YBIT

« Bopomephbiii y3en POCTepm [y15 c otBogom nog YBI n cHeTUMKOM B KOMMEKTE

« BopomepHbiii y3en POCTepm [y15

« BopomepHbiii y3en POCTepm [y15 co CHETYMKOM B KOMM/EKTE

« Bopomephbiii y3en POCTepm [y15 c otBogom nog YBI 6e3 pepykTopa faBneHus

« Bopomephbiii y3en POCTepm Ay15 c otBogom nog YBI v cyeTunkom B KOMNekTe 6e3 peaykTopa faBieHus
« BopomepHbiii y3en POCTepm [y15 6e3 pepykTopa faBieHus

 Bopomephbiii y3en POCTepm [y15 co cueTunkom B KOMNeKTe 63 pefyKTopa AaBNeHNst
« Bopomephbiii y3en POCTepm [y20 c otBogom nog YBI

« Bopomephbiii y3en POCTepm [y20 c otBogom nog YBI v cHeTunkom B KOMMeKTe

« Bopomephbiii y3en POCTepm [y20

« BopomepHbiii y3en POCTepm [y20 o CHETYNKOM B KOMMEKTE
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BopgomepHbin y3en POCTepm [ly15

~ W ~

U

- o

i

l.'

| B

| W !

N° HaumeHoBaHne Kon-Bo Pa3mep
1 1/2” B-H kpaH waposoit POCTepm «6aboyka»
2 ®dunbTp kocoi 1/2”
3 Hunnens 1/2”

Twr 1/2”
4 Perynsitop naBnenus 1/2” Heizen 304
5 KomnnekT HakuaHbIx raek 1/2” ¢ o6paTHbIM KanaHoM
6 MpocTaBka BMecTo TennoBogocyeTymka 1/2“

BopomepHbiii yzen POCTepm [ly15 ¢ otBogom nog YBI n cueTunkom B KOMNnekre

N° HanmeHoBaHue Kon-Bo Pasmep
1 1/2” B-H kpaH waposoit POCTepm «6a6o4ka» Twr.
2 DunbTp Kocoit 1/2”

2wt
3 Hunnenb 1/2”
4 Perynsitop naBnenus 1/2” Heizen 304

1/2”
5 KomnnekT HakuaHbIx raek 1/2”
6 Bogocuetunk [y 15 Twr.
7 O6partHblit knanaH 1/2" Heizen 999L
8 TpoiiHNK naTyHHbIiA 1/2"
BopomepHbii yzen POCTepm [ly15 co cueTynkom B KOMNeKTe

Ne HanmeHoBaHue Kon-8o Pasmep
1 1/2” B-H kpaH waposoit POCTepm «6aboyka»
2 DunbTp Kocoi 1/2”
3 Hunnens 1/2”
4 Perynstop naBnenus 1/2” Heizen 304 Twr 127
5 KoMnnekT HakuaHbIx raek 1/2”
6 Bogocuetuuk [y 15
7 O6patHbIit knanaH 1/2" Heizen 999L

1Bl

114



KONNEKTOPHBIE ¥Y3/1bl

BopomepHbiit y3en POCTepm [ly15 6e3 peaykropa aaBneHus

1T ..
N° HaumeroBatue Kon-Bo Pa3mep 7
2
1 1/2” B-H kpaH waposoii POCTepm «6aboyka» )
3 b =:_
2 ®dunbTp KOCOI 1/2” il
1wr. 1727 —
4
3 KomnnekT HakugHbIx raek 1/2” ¢ o6paTHbIM KnanaHoM
4 lMpocTaBka BMECTO Ten/o-BogocyeTymnka 1/2”

1.5. KonnektopHble y3nbl U BOAOMEPHbIe BCTaBKU AN CUCTEMbI BOAOCHAGXeHuS

KBaptupHble ctaHuum POCTepm ycTaHaBnMBaKTCa Ha Tpy6onpoBodax ANns NOAKMOYEHUS KBApTUP K CUCTEMAM BOLSHOrO OTOMMEHMS,
XONOJHOrO0 W ropsiyero BogocHabxeHus. KsaptupHole ctaHumn POCTepM npuMeHsI0TCs ANns: NoAAepXaH1s NOCTOSHHOMo nepenaga AaBnexHns
Ha BBOJE B CUCTEMY OTOM/IEHNSI; OrPaHUYEHUS NPEAeNbHOro PacxoAa TENIOHOCUTENS Yepes3 KBApTUPY; YNpaBaeHUs KIMMaTOM NPy yCTaHOBKE
TEPMO3/1EKTPONPUBOAA; PEMYNIMPOBKN AaBNIEHNS XONOLHO M ropsiveii BoLbl; y4eTa noTpe6ieHns TeNIOHOCUTENS, XONOAHO U ropsyeii Bogbl
(BO3MOXHa NoCTaBKa 6€3 CHETYUKOB C YCTAHOBKOIN NPOCTABKM); OPraH13aLIm LMPKYIaLMM ropsvero BOAOCHAOXeHNS; 3aLLMTbl OT T’MAPOYAapoB
B CUCTEMAX XONOAHOMO M ropsiyero BOAOCHA0XeHNs; (oMNbTpaLnM TENSIOHOCUTENS U BOLbI; aBTOMATUYECKOrO YaneHns BO3ayxa B cucteme
OTOMN/eHUs.

OCHOBHble TEXHUYECKHE XapPaKTepUCTUKU BOAOMEPHbIX Y3/10B POCTepM:

HaumeHoBaHue nokasartens 3HaueHne

HomuHanbHoe paboyee paBnexne PN, MMa 1,0
[ly noaknioyeHns 15, 20
MakcumanbHas Temnepatypa Bogbl T, °C +80
max

MakcumanbHas Temnepartypa Bogbl Tmax, °C +80

Martepuan ocHOBHbIX aeTanei NatyHb Mapok: JIC-59, JIU-40C, CW602N, CW617N; cTanb HepxaBetoLas

Matepuanbl ynioTHeHUs Hepa3beMHbIX COEAMHEHUI Kneun-repmeTnku aHaspoOHble, NeH CaHTEXHUYECKMiA, nacTa ynaoTHuTenbHasa Unipak

MpuHumMn pacwmcpoBKK apTUKyna:

HWRc — ans cuctem otonneHus n BogocHabxeHns ¢ peumnpkynsuueii F'BC
HW — anda cuctem otonnexuns n BoaoCHabXeHnsa

M— BEepPTMKanbHOE UCNONHEHNE
H — ropu3onTanbHoe ncnonHexne

B —
KeaptupHas craHuusa POCTepm HWRc-V-LR-15-MD

MD — npu6opbl yueTta B KOMNNEKTe
0 — 6e3 npubopoB yyeTa

15/ 20 — [ly nogkntoyeHus

CTOPOHa NOAKNKYEHU] K CucTeme otonsieHus | cucteme BOAOCHaOXeHMS
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2. YEPTEXU TUNOBbIX KBAPTUPHbIX CTAHLIUA POCTEPM

KesaptupHas craHuus POCTepM B ropu3oHTa/IbHOM UCNOJIHEHMM QNS CUCTEM OTOMJIEHMS U BOJOCHAOGXeHUs
¢ peumpkynsyumen N'BC HWRc-H-LR-15-MD

N° HanmeHoBaHne Kon-8o | Pasmep
1 1/2” B-H kpaH wapoBoit co croHom POCTepm «6a6ouka» 4uwr.
2 ®dunbTp KOCOI 1/2” 3w 1727
3 KoMnnekT HakuaHbIx raek 1/2” 4 .
4 Tennocuetumnk fy15, OHOM =0,6, RS485 Twr [y 15
5 Yanuuutens 1/2” 30 mm 3w
6 KpectoBuna 1/2”
7 ABTOMaTUYECKMii BO3AYX00TBOAYMK 1/2”
8 OtceyHoit KnanaH 1/2” 2ur
9 1/2” B-H kpaH apeHaxHbili
10 Hunnens 1/2” 5wr.
P Kom6uHupoBaHHbIi perynatop nepenaga aaBnexus 1/2”
C BO3MOXHOCTbIO YCTAHOBKM CEPBONPUBOAA 1727
12 AwmepukaHka npsmas 1/2” Twr.
13 1/2" xpaH wapoBoii POCTepm «6aboyka» ans
NOAKNIYEHNS TepmogaTymka B-H
14 KnanaH o6patHblii
3wr.
15 YronbHuk 1/2”
16 | LvpkynsumoHHbIii BeHTUb ans cuctem MBC HEIZEN Valmix 1/2”
17 TpoiiHmk 1/2” T
18 Bopocyetunk Ay 15, OHDM: 1,5 3w [y 15
19 Pama MoHTaxHas Twr -

13

7z
8
3 4 5 6
O
v 7
1017 - Ap—
125 e 105 6
N == [
i [T
18 3 2 7
LNHTAI A
16 8 3 1% 1
BTt D
5 10 14 18 7 2
l'i\ q i m F-

KsaptupHas ctaHuus POCTepm B BepTUKaNbHOM UCNOSTHEHUM ANSA CUCTEM OTOM/IEHUSA U BOAOCHAGXeHA
¢ peumpkynsiymen F'BC HWRc-V-LR-15-MD

N° HaumeHoBaHue Kon-Bo | Pasmep
1 1/2” B-H kpaH wapoBoii co croHom POCTepm «6abouka» Twr.
2 ABTOMATNYECKMA BO3AYXOOTBOAUNK C OTCEYHBIM K/anaHoM 2w 127
3 ®unbtp Kocon 1/2” 3w
4 Tennocuetumk [y15, OHOM =0,6, RS485 Twr [y 15
5 | 1/2” B-H kpaH wapoBoit POCTepm «6a604ka» ApeHaxHblid | 2 wr.
6 1/2” B-H kpaH waposoii POCTepm «6abouka» 1wt
ANS NOAK/IOYEHNS TEPMOAATHMKA '
7 1/2” B-B kpaH waposoit POCTepm «6abouka»
Sur |y
8 KnanaH o6paTHbIii NpyXWHHbIA 1/2”
9 LIMpKynsiumoHHbIi BeHTUNb ansa cuctem NBC 1/2”
KoMOMHMpPOBaHHbIA 6anaHCMPOBOYHbIA KnanaH-perynsatop | 1 wr.
10 nepenaaa AasneHus 1/2” ¢ BO3MOXHOCTbIO YCTaHOBKM
cepBonpuBoaa
n Bopocyetuuk [y 15, QHGM =15 3w [y 15
12 Pama MoHTaxHas 11 Twr. 172”7

- 7
CHAE
]

L = \‘ IJ

@8 9/ 10

:‘ 13
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KesaptupHas craHuus POCTepM B ropu3oHTa/IbHOM UCNOJIHEHUK AN CUCTEM OTOMJIEHMS U BOJOCHAGXeHUs

HW-H-LR-15-MD
N° HanmeHoBaHune Kon-80 | Pasmep
1 | 1/2” B-H kpaH wapoBbiii co croHom POCTepm «6aboyka»
7

2 ®unbtp Kocoi 1/27 3uwr 2” g

” b =)
3 KoMnneKkT HaknaHbix raek 1/2 7 2 3 4 5 6 9
4 Tennocuetunk Ay15, QHUM: 0,6, RS485 Twr [y 15 — R =D
5 Yanunutens 1/2” 30 mm 3wt [ I i
6 KpectoBuHa 1/2”
7 ABTOMaTUYECKNIA BO3YX00TBOAUMK 1/2”

2 wr. 9
8 OtceuHoii knanaH 1/2” 1
9 1/2” B-H kpaH apeHaxHbilit 7_§|
10 Hunnenb 1/2” 6 wr. -
_ B 14
o Kom6uHMpoBaHHbIi perynarop nepenaga AaBnexus 1/2 15
C BO3MOXHOCTbIO YCTAHOBKM CEPBONPUBOLA 0 SLE
12 Y-
12 AwmepwkaHka npamas 1/2” 1w 18 1710 16 18 3 ’/: 0 2 1
3 1/2” kpaH waposoi POCTepm «GaGouka» ans | : f ] [ = < 7
noAKNYeHNs Tepmogatymka B-H i A\ - ||,
14 Perynartop nasneuus 1/2” nopLHeBoii 14
. R ]
15 MaHomeTp pagmnanbHbli 1/4” 0-6 6ap 2 wr. 18 1710 16 19 3 -‘,/.;’,\- 0 2 7
16 KnanaH o6patHblii : _ = ey
[} HiaH7= i
17 TpoitHuk 1/2” 3uwr. | ) x‘ 1 e | | S .-L_ Il [ .
18 AmOpTM3aTOp rMAPaBAMYECKOro yaapa 5
wr.

19 Bopocuetumk Ay 15, Om: 15 [y 15
20 Pama MoHTaXxHas 1wr. -

KeaptupHas craHuusa POCTepM B BepTMKasIbHOM UCNOJIHEHUM A1 CUCTEM OTOMJIEHUA N BOQOCHAbXeHus

HW-V-LR-15-MD

N° HaumeHoBaHue Kon-Bo | Pasmep
1 1/2” B-H kpaH wapoBoii co croHom POCTepm «6abouka» Twr. ]
2 | ABTOMATMYECKWA BO3AYXOOTBOAUMK C OTCEYHBIM KNanaHoM | 2 Wr. 12"
3 ®dunbTp KOCOI 1/2” 3w
4 Tennocueruuk [ly15, Q, = 0,6, RS485 Twr. | Ay15
5 | 1/2” B-H kpaH waposoit POCTepm «6a6oyka» APeHaxXHbIA | 2 Wr. 1727 o ‘
6 1/2" B-H kpaH wapooit POCTepm «6abo4ka» [1si NOAK/OHEHHs! T, 6 .

TEPMOZATIMKA Al pus|
7 1/2" B-B kpaH wapooit POCTepm «Gabouka» L ‘H i, :“ a
8 KnanaH o6paTHblit T m
9 MaHometp pagumanbHblii 1/4" 0-6 6ap 2wt 12"
10 Perynsatop aaBnenus 1/2" nopwHeson
" AmopTM3aTOp rMAPaBAMYECKOro yaapa

Kom61HWPOBaHHb I 6aN1aHCMPOBOYHbIA KNanaH-perynstop —_

12 nepenaza fanexust 1/2" ¢ BOSMOXHOCTbIO YCTaHOBKM 1wr.

CepBonp1Boaa =
13 Bogocuetumk fy 15, Om: 1,5 2 wr. Oy 15 L
14 Pama MoHTaxHas Twr 1727

3 ; 3 h3 e ~T
4 T s A
— e /= E N
BBABREAE -l 1
— T =

12 T £
- 3‘ _‘ 13 |
hlEn = 8Ly

_ o 5
18] o -
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3. HOMEHK/IATYPA

HaumeHoBaHue

ApTukyn

KeaptupHas ctaHuns POCTepm B BEPTUKANLHOM UCMONHEHUN AN CUCTEM OTOMNEHUS M BOAOCHAOXEHNS ¢ peumnpkynaunen NBC ¢
NEeBbIM NOAK/MOYEHNEM K CTOSIKAM OTOMAEHNS, NPaBbIM NOAK/TIOYEHUEM K CTOSIKAM BOAOCHAOXeHUs

HWRc-V-LR-15-MD

KBaptupHas ctaHuusi POCTepm B BepTUKabHOM UCTIONHEHUM 1l CUCTEM OTOM/IEHUS U BOAOCHABXeHMs ¢ peuupkynsiumeit NBC ¢
NeBbIM NOAKMIOYEHUEM K CTOSIKAM OTOMNEHNS, NPaBbIM NOAKMIOUEHUEM K CTOSIKAM BOOCHabXeHUs 6e3 npubopoB yyeTa

HWRc-V-LR-15-0

KeaptupHas ctaHuns POCTepM B BEPTUKANLHOM UCMONHEHUN AN CUCTEM OTOMNEHUS M BOAOCHAOXEHNS C peumnpkynaunen NBC ¢
NpaBbIM NOAK/TIOYEHNEM K CTOSIKAM OTOM/EHNS, 1eBbIM MOAK/IOUEHNEM K CTOSIKaM BOAOCHaOXeHMS

HWRc-V-RL-15-MD

KBaptupHas ctaHums POCTepm B BEPTUKANbHOM UCMONHEHUN AN CUCTEM OTOMNEHMS M BOAOCHaGXeHNs ¢ peumnpkynsuuei MBC ¢
npaBblM NOAK/IIOYEHNEM K CTOSIKAM OTOMEHUS, NEBbIM NOAK/IOYEHNEM K CTOSIKaM BOAOCHabXeHNs 6e3 npubopoB yyeTa

HWRc-V-RL-15-0

KBaptupHas ctaHuus POCTepm B BepTUKanbHOM UCMONHEHUMN ANt CUCTEM OTONNEHUS U BOAOCHAOXEHMS C 1EBbIM NOAKNIOYEHNEM K

CTOSIKaM OTOM/IEHUS, IPABbIM MOAK/IOYEHNEM K CTOSIKaM BOJOCHAGXEHMS HW-V-LR-15-MD
KsaptupHas ctaHuus POCTepM B BEPTUKA/IbHOM UCMONHEHNM 1S CUCTEM OTOMIEHUS N BOLOCHABXEHNS C 1EBbIM NOAKIOUEHNEM K

CTOSIKaM OTOMJIEHNS, IPABbIM NOAK/IOYEHNEM K CTOSIKaM BOJOCHaBXeHNs 6e3 NpuGopoB yyeTa HW-V-LR-15-0

KeaptupHas craHumus POCTepM B BEPTUKA/IbHOM UCMONHEHUM /1St CUCTEM OTOM/IEHUS N BOLOCHABXEHNS C NPaBbIM NOAK/IOYEHNEM K

CTOSIKAM OTOMNEHNS, NEBbIM NOLK/IOUEHUEM K CTOSIKAM BOLOCHABXEHMUS HW-V-RL-15-MD
KeapTupHasa ctaHuma POCTepM B BEPTUKa/IbHOM UCTIONIHEHUM LISt CUCTEM OTOM/IEHNS W BOAOCHAOXEHUA C MPaBbIM NOAK/OYEHNEM K

CTOSIKaM OTOM/IEHMS, NIEBLIM NOAK/IOYEHNEM K CTOSIKaM BOLOCHaGXeHUs 6e3 Npnbopos yyeTa HW-V-RL-15-0

KBaptupHas ctaHuusi POCTepm B ropu30HTasbHOM UCMONHEHUM 1t CUCTEM OTOMEHMS U BOAOCHABXeHus ¢ peunpkynsumei NBC ¢
NeBbIM NOAKIIOYEHUEM K CTOSIKAM OTOMEHUS, MPABbIM NOAK/IIOYEHNEM K CTOSIKAM BOLLOCHAOXEHNS

HWRc-H-LR-15-MD

KBapTupHas ctaHumus POCTepM B ropu30HTaNbHOM UCTIONIHEHNM A/si CUCTEM OTOMEHNS U BOROCHAGXeHUs ¢ peunpkynsumeii FBC ¢
NEBbIM NOAK/MIOYEHUEM K CTOSIKAM OTOMEHNS, NPaBbIM NOAK/IOYEHUEM K CTOSIKaM BOAOCHa0XeHUst 6e3 NpubopoB yyeTa

HWRc-H-LR-15-0

KBapTtupHas ctaHuus POCTepM B ropu30HTasbHOM UCMIONHEHUM 1St CUCTEM OTOMEHMS U BOAOCHABXeHus ¢ peuupkynsumeit NBC ¢
npaBbIM NOAKMOYEHUEM K CTOSIKAM OTOM/EHMS, NEBLIM NOAKNOYEHUEM K CTOSIKAM BOAOCHaOXEHUS

HWRc-H-RL-15-MD

KeaptupHas ctaHuus POCTepm B ropu30HTanbHOM UCMIONHEHUM /1S CUCTEM OTOMAEHMS U BOAOCHAOXeHMS ¢ peuupkynsumei TBC ¢
NpaBbIM NOAKNOYEHUEM K CTOSIKAM OTONNEHMS, NEBbIM NOAKNOYEHNEM K CTOSIKaM BOAOCHabXeHns 6e3 npubopoB yyeTa

HWRc-H-RL-15-0

KBaptupHas ctaHuusi POCTepm B ropu30HTasbHOM UCMOSHEHUM 1St CUCTEM OTOM/IEHUS U BOAOCHAOXEHMUS C NeBbIM NOLKNIOYEHNEM

K CTOSIKaM OTOM/IEHNS, IEBbIM MOAK/IOYEHNEM K CTOSIKAM BOAOCHa0XeHNs 6e3 I'Ipl/|60p08 yyeta

K CTOSIKaM OTOM/IEHMS, NPABbIM NOAKIIOYEHNEM K CTOSIKAM BOJOCHAGXEHNS HW-H-LR-15-MD
KeaptupHas cTanuns POCTepm B ropu30HTaNnbHOM UCMIONHEHNM S CUCTEM OTOM/IEHNS M BOAOCHABXEHNS C 1EBbIM NOAK/IOYEHNEM

K CTOSIKaM OTOM/IEHMS, NPaBbIM NOAKIOYEHNEM K CTOSIKaM BOAOCHAaGXeHNs 6e3 Npu6opos yueTa HW-H-LR-15-0
KBaptupHas ctaHuus POCTepM B ropu30HTasIbHOM UCTIONHEHUM 1t CUCTEM OTOMIEHUS U BOAOCHAGXEHMS C NPaBbIM NOAKNOYEHneM HW-H-RL-15-MD
K CTOSIKaM OTOMEHNS, NEBbIM NOAKMIOYEHUEM K CTOSIKaM BOAOCHAGXeHMs RLAL
KeaptupHas cTanuns POCTepM B ropu30HTaNbHOM UCMONHEHUM NS CUCTEM OTOM/IEHNS M BOLOCHABXEHNS C NPaBbIM NOAKNIOYEHNEM HW-H-RLA5-0
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KONNEKTOPHBIE ¥Y3/1bl

O KOMMNMAHWUU POCTEPM

POCTepM - OfI1H N3 KNKOUEBbIX UTPOKOB Ha PhIHKE MHXEHEPHbIX CUCTEM /1S KUOr0, KOMMEPYECKOro 1 rocy1apCTBEHHOMO CTPOUTENbLCTBA
B Poccun. Komnanus ocHoaHa B 2005 rody C Lefbio Pa3paGoTKM M NPOABUXEHUSA PEeLUeHUiA s BHYTPEHHUX WHXEHEPHbIX CUCTEM,
afanTMpoBaHHbIX K pPeasibHbIM YCIIOBUAM 3KCM/lyaTaLuu POCCUACKUX CUCTEM BOAOCHAGXeHua, oTonneHus U KaHanusauuu. C 2014 roga
OCHOBHbIM aKTUBOM KOMMaHWM ABNAETCH COGCTBEHHbIA MPOM3BOACTBEHHbIA KoMmmniekc B CaHKT-MeTepbypre, cneuuanuanpyloLmMica Ha
nepepaGoTKe NoMMMEpPHbIX MaTEPUANOB.

CeropHsi POCTepm — KpynHeiiwuin nponssoautenb Ha CeBepo-3anage Poccun B cermente Tpy6, (PUTUHIOB U CUCTEM ANS MPOKNALKM
kabens n3 nonMmepHbix Matepuanos: PE-Xa, PE-Xb, PPSU, PVDF, PP-R, PE-RT, PVC.

YHWUKaNbHOCTb MPON3BOACTBA — B BbINYCKE MOMHOM akcuanbHoi cuctembl PE-Xa Ha ofHoO# nnoLaaxe:

— Tpy6bl PE-Xa

— outnHrn PPSU / PVDF

— 3aLLMTHbIE FOPUPOBAHHbIE KOXYXM

Momumo npowssoacTtBa nonumepHbix cuctem, POCTepm pa3BuBaeT HanmpaBAeHWE KOMMEKTOPHbBIX Y3M10B A9 CUCTEM OTOMSIEHMS
1 BOAOCHAGXEeHUS, a TakXe COBCTBEHHOE NPOU3BOLCTBO MMOKOA NOABOLKM 419 BOAbI C BHYTPEHHUMY WnaHramu u3 EPDM un PE-X.

Bnarogapsa komnnekcHomy nogxogy POCTepm npepnaraet npotheCCMOHaNbHbIE PELIEHNS AN COBPEMEHHBIX WHXEHEPHbIX CUCTEM —
OT TpYObl LO NOSIHOCTBLIO YKOMMIEKTOBAHHOTO Y3/1a.

Mpoaykuusa npeacraBneHa
6onee yem B 80 ropopax Poccum.

O Hac B uucpax:

Bonee 4000 peann3oBaHHbIX NPOEKTOB
B HOBOM XW/TULLHOM CTPOUTE/NILCTBE

18 3KCTPY3UOHHBIX NNHWIA 1 19 TepMONIacTaBTOMATOB
>120 mM/H MeTpoB Tpy6 B rog

>50 MNH YUTHHIOB B rog

25 000 M2 nnowasb CKNafos

10 000 m? niowazb 3aBoaa

NABOPATOPUA

POCTepM MMeeT COOCTBEHHYIO aTTECTOBAHHYIO NaboPaToOpuIO, OCHALLEHHYIO HOBEMLLWUM M YHUKaNbHbIM 060pyAoBaHueM. UcnbiTatensHas
nabopaTopus akkpeauToBaHa B HaUMOHANbHOM CcUCTeME oLeHku cooTBeTcTBMS «PocOcHOBa», pernctpaumonHblin N°POCC RU.32368.04HCOO.

B cchepy pesatenbHOCTHU UCNbITaTeNbHOK NabopaTopnu BXOAMT:
« BXO[HOW KOHTPO/Ib (KOHTPO/b CbIPbsl M KOMMEKTYIOLMX U3AENMiA);
« ONepaLyoHHbIA KOHTPOJIb (KOHTPO/b Ha 3Tane NPOM3BOACTBA);
« NPUEeMO-CAATOYHbI KOHTPO/Ib (MPUEMKA NapTUIn U3AENNi);
* Hay4YHO-UCCNef0BaTeNbckas AeATeIbHOCTb.

Jla6opatopus POCTepm o6ecneuymBaeT BbICOKOE
Ka4yecTBO, CBOEBPEMEHHOCTb UCMbITAHNA
BblNycKaemMoro o60pyoBaHus 1 AOCTOBEPHOCTb
pe3ynbraToB.

C ropagocrbio npoussogum B Poccun!

£ r. Cankr-Metep6ypr, Bonxokckoe wocce, A. 112
. +7(812)4253930 rostherm.ru

= info@rostherm.ru POCTEPM

NPoW3BOOWM COBEPLLUEHCTBYA
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