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1. ONUCAHUE CUCTEMBI

1.1 0bnactb npumenenns cucremol POCTepm u3 PP-RT u PP-R

YHUKanbHble 0COBEHHOCTM MCMOMb3yeMOro Chbipbs [l NPOM3BOACTBA Tpyb M (ACOHHBbIX WM3LENUA OTKPbIBAKT LUMPOKME BO3MOXKHOCTM
B npumeHeHun cuctemol PO(Tepm:

B cuctemax xonogHoro B cuctemax dunbTpauum, B nHeBMaTUyecKux cucremax B cuctemax otonnenus,

W ropaYero BOAOCHAOKEHMA  BOAOOYNCTKM U obecneyeHus ANs NoAKMoYeHNs
NUTbEBbLIM BOJOCHAbXKEHNEM oTonUTeNbHbIX NpUbopoB

Pa3NMYHOro BUAA

B TpybonpoBoaHbIX B TpybonpoBopax B TpybonpoBopax nuLesoii
cucTemax ans MPOMbILLAIEHHOTO U XMMNYECKO
CeNbCKOXO035CTBEHHbIX Ha3HayeHus MPOMbILLIEHHOCTH
HYXA

1.2 POCTepm PP-RT FRP

PP-RCT tpy6bl (manee PP-RT Tpy6bl, B COOTBETCTBMM C NPUHATLIM 0603HaueHnem npoussogutens — POCTepm) — 31o Tpy6bl, U3roTaBnMBaemMble
13 TepMocTabunusnposanHoro nonvnponuneHa (tun 4). laHHbIi nonuMepHbli MaTepuan bonee ycToiune K BO3AEACTBUI BbICOKUX TeMMepaTyp
W [laBNEHKS, N0 CPaBHEHMIO € 06biuHbIM PP-R (nonunponuneH pavgom cononumep, Tun 3). Matepuan PP-RT B guanasone temnepatyp ot 20 fo
110°C xapakTtepu3yeTcs 6osiee BbICOKMMU 3HAUYEHNSMN MAKCMMAMbHOTO IKCMIYaTaLuMOHHOMO fasneHus. Kpome Toro faHHbli Mmatepuan obna-
[AeT Nyyleid Mopo30CTONKOCTbIO, 0THOCUTENbHO 06bluHOro PP-R. 3T0 03Hauaet, uto cMcTeMa, BbINONIHEHHAR U3 AAHHOrO MaTepuana, bypert
bonee QONroBEYHOW, YeM CUCTEMA M3 CTAHAAPTHOrO MOAWMPONMMIEHA PaHAOM COMOMMMEpPA W NpU BbICOKMX TemmnepaTtypax bymet UiyxuTh
Ha 25-30% ponblue, Hanpumep, B CUCTEMaX NMUTLEBOMO ropsAvero BofoCHabxeHnsa u otonnenns. (uctema PP-RT u3 TepmoctabunmsnposaHHoro
nonunponuneHa bonee yctoumBa He TONbKO K BbICOKMM MM HU3KUM TeMnepaTypam, HO TaKKe K nepenagam Temnepatyp. ns cpaBHeHus
npefnaraeM HOMorpamMbi npoyHoctu Mmatepuanos PP-RT u PP-R, B3atbie n3 F0CT 32415-2013;
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CUCTEMA TPYB 1 ®UTUHIOB PP-RT FRP 1 PP-R AQUA

Tpy6bl U3 TepMOCTabUNM3NPOBAHHOTO MOAMNPONUAEHa NpeaHa3HayeHbl ANS NPUMEHEHNs B CUCTEMAX XOJIOAHOMO M ropsiyero NUTLEBOr0 BOAO-
CHABXKeHMS, HU3KO- M BbICOKOTEMMEPATYPHOro OTON/EHMS, @ TaK)Ke XONoA0CHabMeHus.

Bbicokas TepMocTabunbHocTb Matepuana PP-RT mocturaetcss bnarogaps MoaMduUMpOBaHHON KPUCTANNNYECKOHA pelleTke — LWecTUrpaHHo,
UMeloLLeil [LONONHMTENbHbIE MONIEKYNISIDHbIE CBSI3M, YTO laeT BO3MOMHOCTb MaTepuany PP-RT coxpaHsiTb CBOKO NPOYHOCTb MOJ, BO3AENCTBUEM
NMOCTOAHHOTO AABMEHNUS U BbICOKOM TeMNepaTypbl B TeYeHMe BCEro CPOKA IKCMNyaTaLum.

MOHOCVIMMETDVHH&FI KpuUCTananyeckas peleTka
LlJecmrpaHHaﬂ Kpuctannnyeckas pelleTka

(raHpaptHas Tpy6a PP-R, apMupoBaHHas anioMuHuem Tpy6a FRP PO(Tepm u3 PP-RT, apMupoBaHHas CTEKNIOBOJIOKHOM

1.3 POCTepm Aqua

BHyTpeHHuit n BHewHuit cnoit Tpyb POCTepm Aqua m3rotoBneHbl u3 nonunponuneHa PP-R, cpepnuii cnoit npeactaBnset coboi cmecb nonu-
NPOMNMeHa U CTEKNOBOJIOKHA, KOTOpas 0bpa3yeT CTEKNOHANONHEHHDI KOMNAyHA,

Tpy6b1 POCTepm Aqua 13 nonunponuneHa — ABYXKOMMO3UTHbIE, APMUPOBAHHbIE CTEKNOBOJIOKHOM, NPeHa3HauYeHbl 415 XON0LHOM0, FOpSYero
BOAOCHAbXeHNs n oTonneHus, n3rotosneHbl B cootsetctBum ¢ FOCT 32415-2013. MonunponuneH pangomcononumep, 06nagaeT BbICOKO
MPOYHOCTbIO, TMOKOCTBIO, XMMUYECKOI 1 TENN0BOI CTONKOCTbH.

1.4 Npenmyuwecrsa Tpy6 POCTepm PP-RT FRP

Enaro,u,apﬂ (BONCTBAM CbIpbSl NPUMeHAeMOro ansg U3rotoB/ieHnsa pr6, cuctema u3 PP-RT oﬁna,uaeT aienyiownMm npenmyLLecTtBamu:

- Tpybbl, u3roToBneHHble 3 PP-RT HeiiTpanbHbl K OKpyKatowwei cpeae. MpoaykT 6e3onaceH Kak Ha CTaguy Npow3BOACTBA, TAK U HA CTafUM ero
3KcnnyaTaumn. B npouecce yTunu3aummu He MCNONb3YIOTCH KOMOTMUECKM BpeaHble BewwecTa. [Py ropeHnn He BbIAENAKOTCS TOKCUYHbIE Fasbl.
Matepuan Tpyb CTOEK K XMMMYECKN aKTUBHBIM BELLECTBAM, @ TAKXKE HE COAEPMUT TOKCMYHbIX IIEMEHTOB, UTO BAXHO NPW NpUMeHeHnm Tpyb.

B CMCTEMAX BOAOCHabXeHus

- Manbiit Bec, No CpaBHEHUIO CO CTanbHbIMKU TpybonpoBoaamu, fenaet cuctemy bonee MobunbHOI B pamMKax CTeCHEHHbIX YCUT0BMI A NPOU3BOACTBA
pabor. Takoe CBOWCTBO N0O3BONSET IKOHOMUTL HA TPAHCMOPTE M NEPEMELLEHNN NPOAYKLMM HA CTPOMTENbHOMN NNOLLAKe

- Tpybbl He KOppo3upYIOT U He 3apacTaloT. Takum 06pa3om, NpoxoaHoe ceyeHue Tpybbl He CyKaeTcs Ha NPOTSIKEHUN BCEr0 CPOKA 3KCMyaTaLmm.
- BblcOKas xMMHYeCKas CTOMKOCTb NO3BOMSIET MCNONbL30BATh CUCTEMY 1S TPAHCMOPTUPOBKM XMMUYECKM aKTUBHBIX Cpef,

* Hu3kas WwepoxoBaToCTb BHYTPEHHER NOBEPXHOCTM 06eCNeUMBaeT HU3KMe NOTepY faB/eHUs No Beeil AnvHe Tpybonposoaa

- Tpybbl He NpoBOAAT byKAAKLLME TOKM, FrAcaT WyMbl 1 BUbpauuu, bnarogaps HU3KOM TeNIONPOBOAHOCTU HYKAAIOTCS B MEHbLIEM KONNYeCTBE
Tennou3onALUN

- Tpy6b1 PP-RT FRP 3a cuet ocobeHHOCTE CBOMCTB NCXOZHOTO CbIpbsi, MOTYT 06/1aAaTh MEHbLUER TONLWNHOA CTEHKN N0 CPABHEHUIO C TPAAM-
LMOHHBIMM apMnpoBaHHbIMK Tpybamu PP-R, c coxpaHeHnem TeXHUKO-3KCMIYaTaLMOHHbIX U NPOYHOCTHBIX XapaKTepUCTUK TpybonpoBoaa,
4TO NPUBOAMT K YBEIMYEHNIO MPONYCKHON CNOCOBHOCTM CUCTEMBI

OcHoBHoi ocobeHHocTbio Tpy6 POCTepm FRP no cpaBHenuio € Tpybamu apMMpOBaHHBIMYN aNlOMUHUEM SIBNISIETCA NOMHOE OTCYTCTBUE

TaK Ha3blBaeMoro 3dg¢eKTa pacuioeHns B NPOLLECCe IKCMYATALMN CUCTEMbI FOpPSYero BOAOCHabXeHns u oTonneHus. Yero npakTyeckm

HEeBO3MOXKHO M36€XaTh NPy NCNONb30BaHMM TPY6 apMUPOBAHHBIX ATIOMUHUEM, YTO CBSI3AHO C 0CODEHHOCTBIO TEXHONOTVN NPON3BOACTBA.
B Kak pesynbTart, NpOHNKHOBEHME B CUCTEMY KMCI0POAA W BbIXO/L M3 CTPOSi OT/AEMbHbIX YaCTell CUCTeMbI.




1.5 XpaHenue. TpancnoptnpoBka. (TONKOCTb K ynbTpadpuonerty

Tpybbl n coeguuuTensHble getanu u3 PP-RT Heobxoaumo obeperatb OT YAAPOB M MeXaHUYeCKuX Harpy3ok. [lpu nepesoske Tpybbl eé cnepyert
VKNafpIBaTb Ha POBHYK NMOBEPXHOCTb, NPEOXPaHss OT OCTPbIX METAIINYECKUX YrNOB 1 pebep TpaHcnopTHoW nnatdopmbl. TPaHCMOPTUPOBKa,
MOrpy3Ka 1 pa3rpy3ka nonunponuieHoBbIX TPY6 AOMKHLI NPOBOAMTLCA NpU TemMnepaType HApYXHOro Bo3ayxa He Huke -10°C. Mpn ncnonb3oBa-
HWW CNeLManbHbIX YCTPOACTB, 0becneumnBarwmx dukcaumio Tpy6, paspellaeTcs nepeso3ka npu Temneparype Ao -25°C. [loctaBneHHble Ha 06beKT
petanu nepep, cbopkoit HeObXOAMMO BbIAEPKATL NPU NONOXKUTENLHOA TemnepaType He MeHee 2 u. Tpybbl CieayeT yKnaabiBaTb Ha CTeNNaXM
WNN Ha NOBEPXHOCTY, KOTOpble UCKNoYalT nporub Tpyb. Boicota wrabens He gomkHa npesbiwatsb 1 M. Cknaguposath Tpybbl M COBAMHUTENbHBIE
[eTajiu Pa3peLuaeTcs Ha paccTosHuu He bnmke 1 M 0T HarpesaTenbHbIX NpubopoB.

Tpybbl 3 NONMMEpHBIX MaTep1anoB NOABEPIKEHbI BUSHUIO NPAMOr0 YNbTPaduonetToBoro usnyyeHus. Mo 3roin npuunHe TpebyeTcs NpoBOANTL
PSA MeponpUATHIA CBS3aHHbIX C 3aLLMTON NPY XPAHEHWUN Ha OTKPLITOM BO3AyXe. XpaHUTb NOAMNPONUIeHoBbIe Tpybbl M GUTHHTY CneayeT B 3aKpbl-
TbIX TOMELLEHUSIX UMW N0, HABECOM, BHE A0CAraeMoCTH YyNbTpadmoneToBoro n3nyyenns. He aiefyet XpaHuTb X B OAHOM MOMELLEHUN

C PacTBOPUTENSIMM, KPacKkamm u Apyrumu nopgobHoiMu matepuanamm. [ing npoussoacrea Tpyb POCTepm ncnonb3yetca crabunusatop ynstpadu-
0/16TOBOI0 M3MYYEHMS, YTO UCKIIKOYAET U3MeHEHNE GU3NKO-XMMUYECKOro COCTaBa TpYb 1 (acoHHbIX U3AeNnni, NPUMEHSIEMbIX AN MHKEHEPHbIX
CUCTEM BHYTPM 3[aHKS.

1.6 Mapkuposka usgenuin cuctembl POCTepm u3 PP-RT

B npouecce npousBoacTea Ha Tpybbl POCTepM HaHOCUTCS MApKMPOBKA C NEpUOANYHOCTBID He Bonee 1 M co Cienyiowwen MHGopmMauuei:
Ha3BaHue Mapku Tpybbl (POCTepm), MaTepuan U3 KOTOpOro NpoU3BOANTCS TPY6a, pa3mep (HAapYKHbIA AMAMETD W TONLLMHA CTEHKM), COOTBET-
CTBME (TaHAAPTaM, CTPaHA NPOM3BOAUTENb, AaTa U BPEMS NPON3BOACTBA TPYObI, MAGHTUOUKALMOHHAS OTMETKA NPOM3BOACTBEHHON IUHUN.

Knacc Tpybni
U agdgneHune
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* Cepust Tpy6 S (HOMMHanNbHast) — Ge3pa3mepHasi BeNNYMHA, ONpefensieMasl Kak OTHOLIEHME PACcYeTHOro HamnpsKeHWs K MaKcMManbHOMY
A0NyCTUMOMY paboyemy AaBneHnio

1.7 lpoTuBoNoXapHas 3awmra

06bEM HeobxoaNUMbIX NPOTUBOMOXKAPHBIX MEPONPUATMIA 3aBUCUT OT BUAA MOHTaXa.

MopsnoK COOpYXKEeHNs NPOTUBONOXKAPHBLIX KOHCTPYKLWIA W KNAcC OrHeCTOMKOCTY ONpeaensioTcs B COOTBETCTBAN C AEACTBYIOLLMMI NPeSNNCAHNAMM.
Tpybbl n pacoHHble yactu cuctemol POCTepm He BbILENAIOT TOKCMYHBIX FA30B NPU FOPEHMN.

[ing npepoTBpalLeHUs pacnpoCcTpaHeHMs OrHS Ha TPybonNpoBoax NPUMEHSIOTCA CneLManbHble NPOTUBONOXapHble MydThl. B cyyae Heobxo-
JAMMOCTH OHM YCTAHAB/IMBAKOTCH B MeCTax NPOXOAa Yepe3 CTPOMTESIbHbIE KOHCTPYKLMK.

B kauectBe onTumanbHoro cnocoba obecneyeHns npoTMBONOXKapHOW 3aluTbl TPYHONPOBOJHON CUCTEMbI PEKOMEHAYETCH NPUMeHe-
HUe Heroplyei U3oNaLuu.



CUCTEMA TPYB 1 ®UTUHIOB PP-RT FRP 1 PP-R AQUA

1.8 Apmuposanue Tpy6

OcHoBHas 3did4ad dPMUPOBAHHOI0 4104 — BbINOJIHATb d)yHKLI,I/IIO KNaiopogHoro 6apbepa W COKpAllaTb TensioBoe NUHeNnHoe paclinpeHune pr60-
nposopaa. B HacTosllee BpeMa CyLLecTByeT oBd Hanbonee nonynapHbIX BapuaHTa apMNPOBaHNA prﬁ 13 nonunponuneHa.

1. ApmupoBaHue antoMuHueBoi gponbroii (Al)

Mpouecc NpoMCXouT NOCPEACTBOM 00BONAKMBAHWS CMIOWHOA  aNlOMUHNEBON
$oNbroii BHELWHero C10s NOSUNPONMIEHOBO TPYObI C NPefBapuTeNbHbIM HAaHeCeHN-
eM Ha Hee creumanbHoro knes (puc. 1). Moie Yero Ha anOMUHNEBbIA (0 HAHOCUTCS
10/ NONMNPONUIEH], OCHOBHAs GYHKLIMS KOTOPOro — 3aL4UTHaS.

2. ApmupoBanue Tpyb antomunmneBoii ponbroii (CpegHuin U10ii)

Takas TexHonorus NpaKTMYeCKW WAEHTUYHA NepBOMY  Cnocoby  HaHeceHus
APMUPOBAHHOTO 1051 C EAVHCTBEHHOW OCODEHHOCTbIO — APMMPOBAHHbIA CIIO
pacnonaraeTcs B cpegHeit yactu Tpy6bl (puc. 2).

MOXXHO BbIAENUTb 1Ba OCHOBHbIX HEAOCTATKA apMUPOBAHNS aNlOMUHNEM.

a) Takue Tpybbl HEOOX0ANMMO 3aUNLLATL CMELUaNbHBIM UHCTPYMEHTOM, B IPOTMBHOM
C/lyyae BO3MOXKHA INEKTPOXUMMUYECKAs KOPPO3US NIKOMUHKSA, UTO NPUBELET K NpeX-
LEeBPeMEHHOMY M3HOCY Tpy6bl;

6) TexHonorms npow3soacTBa TpebyeT BbICOYAMLIEr0 KOHTPONMS B MPOLECCe CYLIKN
€10 MONMUNPONUNEHOBOA TPYObI, HA KOTOPbIA HAHOCKTCA anMuHueBas GoMbra,
W TILATENIBHOTO BXOAHOTO KOHTPOISt HAHOCUMOTO Kilest MEXKAY anioMUHUEM W Tpy6oi,
YTO B YUIOBMSIX MACCOBOr0 NPOU3BOLACTBA ABNSETCH TPYAOEMKUM.

W, kaKk pe3ynbTat, B Mpouecce JKCayatauuu Tpybbl C MepeMeHHbIM HocuTenem
Ha BHeLWHein yacT Tpybbl 06pasyoTCa B3AYTUS M NYCTOTbI NOCPEACTBOM 06pa3oBaB-
werocs KoHAaeHcata (puc. 3). K npeMmyLuectBam [aHHOTO BUAA apMUPOBAHUA MOMHO
OTHECTU HaMMeHbLIEe NMHeHOE paciumpenne y nonumepHbix Tpy6 — 0,03 mm/m °C.

3. ApmupoBaHue anioMuHueBoil Gponbrow, NpeABapuTebHO NepdopupoBaHHOI
Takas TeXHOMOMNs HaHeCeHNs aIOMUHNEBOTO U108 SIBNSETC 6onee cOBpeMeHHO Mo
OTHOLUEHMIO K npeAblayLLeil. OCHOBHOE OT/IMYME B TEXHOMOMNM 3aK/I0YAETCS B TOM, UTO
anlmuHueBas ¢onbra npegBapuTeNnbHo NepdopupyeTcs U TakuM e 06pa3oM HaHo-
CUTCS HA BHELLHIOW YacTb Tpy6bl (puc. 4). Takas TeXHONOrus NPOM3BOACTBA TONbKO HA
70-80% no3sonsieT u3bexaTb ONUCaHHYIO Bbille NpobnemMy, HO NpuU 3TOM, NpaKTUye-
CKM UCKITI0YAET NOSIHOE PACcKpbITUE aIOMUHWEBOTO U105,

(CywiecTByeT ABa BapuaHTa coefyuHeHus Gponbru:

- COBAMHEHMe 3aMKOBbLIM CNOCOBOM (Camblit pacnpoCTpaHeHHbli# cnocob npou3Boa-
cTBa).

- COEAVMHEHME Na3epHOi CTbIKOBOW CBApKOW (B CPAaBHEHWW C nepsbiM Crocobom,
ABNsAeTCS Honee COBPEMEHHbIM U TEXHONOTMYECKN bonee CNOXHbIM).

4. ApmupoBanme Tpy6 creknoBonokHom (FRP)

ApMMPOBaHHbIN IO/ PacnoNoXeH B cpepHeit Yactn Tpybbl (puc. 5). Takoi cnocob
APMUPOBAHMS B HACTOSALLNA MOMEHT — CaMblil COBPEMEHHDIA, TaK KaK apMMPOBAHHIit
10 SIBNSIETC NPOAYKTOM NabopatopHoro coeauHenus monekyn PP-R u creknoso-
NoKHa. MonunponuneH, apMUPOBaHHbIA CTEKIOBOIOKHOM, 3TO TPEXUI0/HbIA KOMMO3MNT,
B KOTOPOM CPEeJiHN apMUPYIOLLNIA CNOIA CTEKNOBOJIOKHA «CBAPUBAETCS» C YaCTULLAMM
MOSMNPONMMIEHA COCERHUX CJ10eB. B pe3ynbTate NOMYYaeTCs MOHOMMTHAS KOHCTPYK-
LS, KOTOPas JIMLIEHA CYLLECTBEHHOMO HeLOCTAaTKa TPY6, apMUPOBAHHbIX ANIOMUHUEM,
T0 eCTb 3pdeKTa «paccnoeHusi». TakKe K NPeUMyLLecTBaM AAHHOMO BUAA apMUPOBa-
HUS MOXHO OTHECTW M TO, YTO YMEHbLUAETCS BPEMS MOHTAXA, TaK KaK nepes CBapKoit
He TpebyeTcs npeaBapuTenbHas 3aunucTka amomMuHnesoro cios. KoagduumeHt nu-
HeMHOro paclumpeHns Tpyb apMMpoBaHHbIX CTeKNI0BONOKHOM paseH 0,035 m/mm °(,
YTO HECYLeCTBEHHO OT/IMYAETCA OT TPYD, apMMPOBAHHBIX ANIOMUHUEM, U NOAXOAMT
ANS pacyeTa obbiX COBPEMEHHBIX MHXEHEPHbIX CUCTEM.

PucyHok 1

PucyHok 2

PucyHok 3

PucyHok 4

Pucynok 5



1.9 Onpepenenne cpoka cnyxbbl Tpyb B cucremax XBC, IBC, otonnenns

Cpok cnyxbbl cucTeMbl, NpefenbHO AONYCTUMbIE 3HAYeHNs paboueit TemnepaTtypbl U LaBNEHUS, ONPEAeNSAITC COrNacHO YCI0BUSM IKCNY-
atauum no IS0 15874 un IOCT 32415-2013

Cranpapt 1S0 15874 n TOCT 32415-2013 knaccuduumpyeT, B 3aBUCUMOCTH OT PasHbIX YCI0BMA IKCNAYATaLuK, BCe CMCTEMbI BOJOCHAbXeHmns
W OTONNEHUS N0 CIEAYIOWNM KNaccaMm:

Tabnuua N22

Temnepatypa Bpems Temnepatypa Bpems ABapwuitHas Bpems
Knacc 3Kcnnyatauuun npu 3Kcnnyatauuun npu TeMneparypa npu 06bnacTtb npuMeHeHuna
IKCVIyaTaumumu Tpas t°C TpaG ron T, tC T, TOR TaBap t°C TaBap yac
1 60 49 80 1 95 100 lopsiyee BogocHabxenue (60°C)
2 70 49 80 1 95 100 lopsiuee BogocHabxenue (70°C)
20 25 BbicoKoTeMNepaTypHoe
4 40 20 70 25 100 100 HanoNbHoe OTONNIeHNe, HU3KO-
60 % TemmnepaTypHoe oTonseHne
0TONMTENbHLIMW NpUbopamMu
20 14 B
5 60 % 90 1 100 100 bICOKOTEMMEPATYPHOE OTOMJIEHKE
0TONUTENbHbLIMM NpUbopamu
80 10
XB 20 50 - - - - XonopHoe BopocHabxeHue

Knacc akcnnyatayum 1 — yonoBue skcnyatauum TpybonpoBofoB B CMCTEMAX FOpAYEro BofOCHAbKeHMs € nocTosiHHOM pabouei TemnepaTy-
poii 60°C (Tpaﬁ ). [ina naHHoOro Knacca 3KcnayaTaumuy NpeaycMOTPEHO eXerofjHoe yBennyexune paboyeid Temnepatypbl 4o 80°C (T ) cpokom
Ha 175 yacoB AN caHauum CUCTeMbl BOLOCHAOXKEHMS, a TaKKe A0NYCKAeTC KPaTKOBPEMEHHOe yBenuueHne paboyeit Temnepatypbl go 95°C
(T_,..) cpokom 0 100 uacos B Cyyae aBapuitHoit cutyaunn. CymmapHblin Cpok skcnnyataumn T +T  +T =50 ner.

asap Makc asap

Knacc akcnnyataumm 2 — ycnosue 3KcniyaTauun TpybonpoBooB B CUCTEMax ropsyero BOAOCHAGXeHUs ¢ NOCTOSIHHOM paboyei Temnepa-
Typoit 70°C (T ). insi A@HHOTO Knacca KChnyaTaumMm NpeayCMOTPEHO EXErofHoe yBenuyeHme pabodeir Temneparypet Ao 80°C (T, ) cpokom

Ha 175 4acoB ANs CaHALMM CMCTeMbI BOROCHADXEHNS, A TakKe AONYCKALTCA KPATKOBPeMeHHOe yBenuyeHme paboyed temnepatypbi 4o 95°C(T, )
cpokom f10 100 4acos B cnyuae aBapuitHoi cutyaunn. CymmapHblit cpok Ikcnnyataumn T +T, +T =50 ner.

MaKC

Knacc akcnnyatauum 4 — yoioBue 3kcnyatauum TpybonpoBooB B CMCTEMAX BbICOKOTEMMEPATYPHOIO HAMOIbHOrO OTOM/EHWS WK HU3KO-
TEMNepPaTypHOro pPagMaTopHoOro OTOM/EHMs. B faHHOM Knacce 3KCmnyaTauuu cuctema oToneHWs paboTaeT B TemnepaTypHOM pexume, rae
MaKCMMarbHas Temnepatypa B nofalowiem Tpy6onposoge He 6onee 70°C (T ) [lonyckaeTtca KpaTKoBpeMeHHoe yBenuyenue paboyeii Temnepa-
Typbl Ao 100°C (T aBap) cpokom Ao 100 uacos B cyyae asapuitHoi cutyauuu. Cymmaphbiit cpok skcnyataumn T +T  +T =50 ner.

Knacc akcnnyatauun 5 — yanosue akcnnyatauum TpybonpoBofoB B CUCTEMaX BbICOKOTEMNEPATYPHOI0 PaANaTopHOro otonneHus. B naHHom
Knacce 3KCmiyatauum cuctema otonneHust paboTaeT B TeMMepaTypHOM peXMMe, FAe MakcumanbHas Temnepatypa B nopawowem Tpybo-
nposoge 90°C (T ). lonyckaeTcs KpaTKoBpeMeHHoe yBenuyenne paboyei Temnepatypbl o 100°C (T p) cpokom po 100 yacoB B cnyvae
aBapuitHoi cutyaumn. CymmapHBbIi CPOK IKCNyaTaLum T Tt Tanap = 50 ner.

MakKc asap

daBa

Knacc sxcnnyatauuu XB - ycnosue 3kcnnyaTauum Tpy6onpoBoAoB B CUCTEMAX XOMOLHOM0 BofocHabxeHus. Cpok 3kcnnyatauum — 50 ner.
MakcumanbHoe gonyctumoe pabouee aasneHne A1 KaXaoro Knacca KCnayaTauuu B 3aBUCMMOCTM OT TMNA UCNONb3yemoro Tpy6o-
npoBofa u3 nonunponunexa PP-R (type 3).

[ins ogHOCNOMHBIX TPY6 S cepust paccuMTbiBaeTCs No cnepytowen Gpopmyne:

d -e rAe d — HOMUHANbHBIA HAPYXXHBIA ANAMETP, MM
S =_0"N n e,~ HOMUHA/IbHAS TOMUWMHA CTEHKM, MM
2 e S - cepus TpybbI
n

3Has cepuio Tpybbl S M MCXOAR M3 NPeACTaBNeHHbIX AaHHbIX, BO3MOXHO ONpeAenuTb cooTeeTcTeue Tpybonposoga Knaccy KcnayaTtaumu
B 3aBUCMMOCTH OT paboyero AasneHus.



CUCTEMA TPYB N ®UTWHIOB PP-RT FRP 1 PP-R AQUA

Pacuér cpoka u1ykbbl Tpyb Npu NpoeKTHbIX NapameTpax CMCTeMbl

NlaHHas MeToAMKaA N0O3BOMSIET PACCUMTATL CPOK UIYKObI TPYOONPOBOAA, UM HAPYLIARTCS YUIOBME, rAe Cepus S Tpybbl CTAHOBMTCS > pacyer-
HOM cepun S__, YKa3aHHOR B CTaHaapre.

3apaval

Heobxopgumo paccumtath cpok cnyxbbl Tpybel POCTepm PP-R Aqua u3 monunponunieHa, apMMpOBaHHOIO CTeKNoBonokHoM, SDR 7,4,
3kcnnyatupyemoit B cucteme MBC ¢ pabounm pasnennem 7,8 bap, B cootsetcraum ¢ IOCT 32415-2013, pns knacca akcnnyataumm 2.

NUcxops m3 BbllleyKa3dHHbIX OdHHbIX, 3ddH CI'IEJJ,yIOLI.I,I/IVI TemnepaTypru?l peXum B Te4yeHune paC‘-IéTHOFO CPOKa Cﬂy)KﬁbI 50 nert;

Tpaﬁ= T] =70°C
T makeumanoaa =T = 80°C

MakcC

T aBapuitnas = TaBap= 95°C

Onpepnensiem pacyeTHoe HanpsKeHue B cTeHKe TPy6bi (8 ) M3 Cnefyiowero BbipaXeHWs:

8,=P*S=0,78*3.2 = 2,496 Mla
P - pabouee paBnenue, S — pacyeTHas cepus Tpy6bI
S=(d-e)/2%,

dn_ HOMUHANbHBINA Hapy)KHbIVI ANaMeTp B MM, @ — HOMWHAJIbHAA TOJILUWHA CTEHKNU B MM

YcraHaBnuBaem Ko3dduumeHTbl 3anaca npoyHocTy npu Temnepatypax T T T cornacHo [0CT 32415-2013:

pab " makc  asap

Ralia)
n n
— o
w U

™
n
—_

w

Onpegensem pacyeTHoe HaNPSKEHNE B CTeHKe TPYObl C yUeTOM AeNCTBUS KOIGPULMEHTOB 3anaca NPOYHOCTH.

8,= (*8, =15%2,496 = 3,744 Ma
8, = (8, =13%2,496 = 3245 MM
8, = (*5, = 1%2,496 = 2496 MMa

Monb3ysace norapupmuyeckonn Gpopmynoin npoyHocTM matepuana PP-R,
onpepensiem ppema t .t ,t__ KOTOpoe Tpyba MOXeT BbiAepKMBaTh,

pab' “makc' “asap
He pa3pylascb NPU HenpepbiBHOM AEACTBUAN KAXKAOA W3 Temmnepatyp

B OTAE/bHOCTK, NPU HanpAXeHUax B CTeHKe COOTBETCTBEHHO 81 . 52, 83.

Ig (tpaﬁ) =-55725-94841/T 1g 8,+255022/t  +6,391g 3,
lg(t,,) = -55725-94841/T  lg5,+255022/t, +639Ig 3,
Ig (tm,,) =-55,725-94841/T 19 6;+255022/t,  +639Ig 3,
t s=240321u. (274 ner),

t,..=70963u. (8]1ner)

Ma

t =16 656 u. (19 roga).

aBap

1 7
y J yiJ
T
'

T
i

i
1
1

T

P

I |

/INETEAT]

KonolgBoe wanprse-ne, Mia

n0ﬂy‘l€HHble AdHHblé YMHOXdeM Ha K03¢¢MLI.VI€HTbI B 3aBMCUMOCTHN
0T NPOAOBKUTENIbHOCTU 3KCN1yaTauun:

|I'.

¥

S N W N " S—"
1 5 10 2550100

T ,=70°C=98%
T,.=80°C=2%

T =95°C=0,0228%

asap | I |
10 10 10! 10 108 L
Bpewn oo peepyisen, 4
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Monb3ysace popmynoi TYD = X a/t nonyyaem cnepyroLlee;
TYD = 0,000437 u.
Nanee soiumcnsiem T no popmyne T =100/TYD
T =100/0,000437 = 228 705 u = 26,11 net
Takum obpasom, B cootBetctBmun ¢ FOCT 32415-2013, pnsa Knacca 3kcnayaTauum 2, Cpok cyxbbl aaHHoi Tpybbl 26,11 neT, ¢ pabounm pasne-

Huem 7,8 bap.

3apava 2

Heobxogumo paccuntath cpok cnyxbel Tpyber POCTepm PP-RT FRP w3 TepmoctabmunuampoBaHHOro nONUNPONMAEHa apMMPOBAHHOMO
creknosonokHom, SDR 9, skcnnyatupyemoii B cucteme BC ¢ pabounm pasnenunem 8,6 b6ap, B cootetcrum ¢ MOCT 32415-2013, pns knacca
JKCnnyaTauum 2.

Wcxops m3 BobilweyKa3aHHbIX AaHHbIX, 3a[aH C1efyIOW i TEMIEPATYPHbI PEXMM B TeYeHMe PacyBTHOr0 cpoka anyxbel 50 net:

Tpaﬁ= T1=70°C
T makeumanbaa =T =80°C

MakcC

T aBapwitnas = Taaap= 95°C

Onpepensem pacyeTHOe HanpseHue B CTeHKe TPYbbl (3 ) U3 CeayIoLIero BbIPAXEHNS:

8,=P*S=086*4 =344 Mlla
P - pabouee paBnenue, S — pacyetHas cepus Tpy6bI
S=(d-e)/2%e,

dn— HOMWHANbHbIA HAPYIKHbIA ANAMETP B MM, €, — HOMWHaNbHAA TONLIUHA CTEHKWU B MM

YcraHasnusaem Ko3gduumenTsl 3anaca npoyHoctv npu temneparypax T, T T cornacio FOCT 32415-2013:

pab' " makc' " asap

(=15

(=13

G=1
Onpepensiem pacyeTHOe HanpsXKeHue B CTEHKe TPybbl C y4eToM JeicTBus -
K03QULMEHTOB 3anaca NPoOYHOCTW. . | W

5,= (*3, =15*344 =516 Mla o HHE

3,=0*5,=13*3,44 = 4,472 Mlla e

8,=(*5,=1"3,44 =344 Mla W [ il

l‘Pl :II—'-'“' —
BT i ==ui
Monb3ysace norapudmmuyeckoit Gopmynoii npoyHocT Matepuana PP-RCT, g 30°C LT L
onpefensiem Bpems t .t .t . KOTOpOE Tpyba MOXET BbIAEPkUBATL, ¢ __.‘H"E. T __;_ Tl || 1
He pa3pylascb Npu HenpepbiBHOM [EACTBUM KaXoW M3 Temnepatyp E 8 pny : ; = ___"' S
B OTANIbHOCTH, NPY HANPSKEHWSX B CTEHKe COOTBETCTBEHHO 5, J,, O, g : ‘:H R ——t L]
L T L mll |
§ ° [T w i i =

Ig(tpas) =-119,546-23738,7197/T Ig 5,+52176,696/t ; +31.2791g 5, E S [T e waii .. R [ i

lg(t,, ) = -119.546-23738,797/T _ Ig 5,+52176,696/t, +31279Ig 5, « T i R gy a1

Ig (taaap) =-119546-23738,197/T 19 5,+52176,696/t  +31.2791g 3, . T gl L] n

t = 348 029 u. (397 rop), 25 ! T - IIII

t,..=732184.(83 ner), 2

t,. =25 669 u. (29 ropa). &

T
MonyyeHHble [aHHbIE YMHOXaeM Ha K03pOUUMEHTbl B 33aBMCMMOCTH ; ; WL LU L LA b
OT NPOAO/KNTENbHOCTU 3KCNyaTalun: 10.1 1 10 102 0? 104 108 0t
Bpawn 10 peopLUBeR 4

T =70°C=98%
pab

1




CUCTEMA TPYB 1 ®UTUHIOB PP-RT FRP 1 PP-R AQUA

T, =80°C=2%
T,,=95°C = 0,0228%

aB

Monb3ysace dopmynoin TYD = £ &/t nonyyaem cnepyiolee:
TYD = 0,000310 u.

Hanee sbluncnsem T no popmyne T =100/TYD
T =100/0,000310 = 322 895 u = 36,8 ner

Takum 0bpa3om, Ang Knacca akcnyaTawumm 2, cpok cyxbbl sanHoi Tpybel bonee 30 net, c pabounm pasnennem 8,6 bap n TemnepatypHbIM
pexxumom 70°C,
3apava 3

Heobxoaumo paccumtatb cpok cnyxbbl Tpybbl POCTepm PP-R Aqua 13 nonunponuneHa, apMMpoBaHHOIO CTEKNOBOIOKHOM, SDR 6, 3kcnny-
aTupyemoii B cucteme otonnenms c pabouum pasnenuem 8,2 bap, B cootsetcraum ¢ OCT 32415-2013, ang knacca akcnnyaTaumm 5.

Ncxops w3 BbllleYKa3dHHbIX AdHHbIX, 3didH cnep,ylou.mﬁ TEMﬂEpaTyprlﬁ PeXUM B TeyeHune pa(‘-IéTHOFO CPOKa Cﬂy)KﬁbI 50 nert;

T =T1=20°C
T =T2=60°C
T .=T3=80°C
T
T

Onpepensiem pacyeTHoe HanpsiKeHue B CTeHKe TPy6bl (3) M3 CnefyiolLero BbipaXeHus:

8, =P*S=0,82%25=2,05 Mlla
P — pabouee pasnenue, S - pacyetHas cepus Tpybbl

YcraHaBnmeaem Ko3gduumenTsl 3anaca npoyHocty npu temneparypax T, T T cornacHo FOCT 32415-2013:

pab' " makc' " asap

C, =15 (koadpduumenT 3anaca npoynoct ana T1-3)
C2 =13 (ko3dduumeHT 3anaca npoyHoctn ans T4)

G, =1 (ko3pduumenT 3anaca npouHoctu ans T5)

Onpepensiem pacyeTHoe HanpsXKeHue B CTeHKe TPybbl € yyeTom AencTens Ko3pPULNEeHTOB 3anaca NPOYHOCTY.

8,,= (*8, =15+205 =31 Ma
8, = (*8,=13%2,05 = 27 MMa
8, = (*, = 1%2,05 = 2] MNa

Monb3ysick rpagMKoM U3oTepMbl NPOYHOCTU MaTepuana PP-R, onpepensiem Bpems t , t  t , KoTopoe Tpyba MOXeT BblAepKUBaTh,

pab' “makc' “asap

He pa3pywadAcb nNpu HenpepbiBHOM JeNCcTBUM KaXpon u3 TeMmnepatyp B OTAENIbHOCTH, NMPU HaNpsAXeHuax B CTeHKe COOTBETCTBEHHO
5.,9,0

1-3' Y4 Y5t

51 > 900 000 (100 ner) u.
,>450 000 (50 ner) u.
=88 505 (10,1 net) u.
=28 871 (3,3 net) u.
=16 851 (1,92 ne) u.

T

Tpaﬁ

Tpa63

T
MakC

T

aBsap

Manee n3 npasuna MaitHepa ciefiyeT, 4To eCv Bpems 10 pa3pyLluienus Tpybbl COCTaBNseT t, (net) npu HenpepbIBHOM [eACTBUN Temne-
patypbi T1, T0 oTHOWeHMe 1/t - 3T0 «A0NS NOBPEXALHNA», NMPUXOAAAACA HA TOA NPU HENPEPbIBHOM [ACTBUN YKA3aHHOW Temnepa-
Typbl. ECM feiicTBure 310/ TemnepaTypbl B TeYeHUN rofia HenpepbiBHO U COCTABNAET BEIMYMHY o, TO «[0N1S FO[0BOr0 NOBPEKALHNA»
cocrasnser o/ t,.
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Tpaﬁl =20°C - pacyeTHbli CPOK 3KCNyaTaumun 14 net, T.e. BpeMs AeiCTBUA AaHHOM TeMNepaTypbl B TeYeHNe roaa CoctaBnaet o, = 28%
= 60°C - pacyerHbIit Cpok 3kcnyataumm 25 niet, Te. o, = 50%
= 80°C - pacyeTHbii cpok 3kcnayataumu 10 ner, T.e. o, = 20%
o = 30°C - pacueTHbIi cpok 3kcnayataumn 1rop, Te. o, = 2%
T .., =100°C - pacyetHbiii cpok 3kcnnyataumm 100 yacos, T.e. o, = 0,0228%

asap
, 0, O, O - Bpems Aeiicteus Temnepatypsl (T1 T2 T3 T4 T5 c00TBETCTBEHHO) B TeYeHWe roaa B NPOLIEHTaX.

pab 2

T
TpaBB
T
(Xl (04
Monb3ysce popmynoit TYD = ¥ &/t nonyyaem cnepyoLiee:
TYD = 0,000438 4
[lanee soiuncnsiem Tx no ¢popmyne Tx =100/TYD
Tx =100/0,000438 = 227 933 u = 26,02 net

Takum obpazom, B cootBetctuu ¢ FOCT 32415-2013, ans knacca akcnnyatawumm 5, cpok cnyxbbl sanHoi Tpybbl 6onee 26,02 net, ¢ pabounm
nasnexuem 8,2 b6ap.

3apaua 4

Heobxopnmo paccumtath cpok ciyxbbl Tpybbl POCTepm FRP M3 nmonunponuneHa apmMumpoBaHHOIO CTEKNOBO NOKHOM, SDR 74,
3KCNIyaTUpPyeMoi B cucteme otonsieHms ¢ pabounm pasnenuem 9,2 6ap, B8 coorsetctaum ¢ F0CT 32415-2013, ans Knacca 3KcnyaTaumm 5.

Ncxops w3 BblleYKa3aHHbIX AaHHbIX, 3afiaH C1efVIoLIMiA TeMNepaTypHbIA PEXUM B TeYeHNe pacy&THOro cpoka Cnyxbbl 50 ner:

T .=T1=20°C
T =T2=60°C
T ,=T3=80°C
T
T

Onpepiensiem pacyeTHoe HanpskeHne B CTeHKe TPY6bl (3) M3 leayiowLero BbIpaXeHNS:
= pP*S =0,82*25 =294 Mlla FOCT 32415-2013

P - pabouee faBnenue, S - pacyetHas cepus Tpybbl

YcraHaBnmBaeM Ko3Q@MUMEHTbl 3anaca NMPOYHOCTM NPU Temnepatypax
Ta Tt Tanap COTMACHO TOCT 32415-2013:

pab' "makc' "asa

C; =15 (koadpuumenT 3anaca npoynoctu ana T1-3)
G, =13 (ko3 duumenT 3anaca npoyHocTn ana T4)
G, =1 (ko3pduupent 3anaca npouHoctn ans T5)

Onpepensiem pacyeTHoe HanpsKeHWe B CTeHKe TPY6bl C y4eToM AeicTeuns
K03 PNLMEHTOB 3anaca NPOYHOCTH.

8, ,=(1%3,=15%294 = 44 MMla
8,=Q2*5,=13"2,94 =38 MNa

8,= 33 *3,=1%294 = 29 Mna

HOi o0 MimDsn do, WS

Monb3ysck rpadgpmkom u3oTepmbl NpoUHOCTY MaTepuana PP-R, onpepensem
pemat ,t .t KOTOpoe Tpyba MOXeT BblAepXKMBaTh, He Pa3pyLlasch

pab ' “makc' “asap
npu HenpepbiBHOM }J,GVICTBVIVI Ka)Kﬂ,Ol?l U3 TeMnepatyp B OTAENIbHOCTHU,

MPY HANPSXKEHUSX B CTEHKE COOTBETCTBEHHO J, ., 0, , O,

=
=1
=]
-
=]
-
=]
=
a
-

Tpam >900 000 (100 neT) u.
T . >450 000 (50 net) u.

pab2
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CUCTEMA TPYB 1 ®UTUHIOB PP-RT FRP 1 PP-R AQUA

T3 =115299 (10,1 ne) u.
T, = 20194 (33 ner) u.

T, = 27000 (1,92 net) u.
Nanee u3 npasuna Mainepa cnepyet, 4To ecin Bpema 0 paspyuexus Tpybbl cocTasnseT t, (neT) npu HenpepbiBHOM [eACTBUAN
Temneparypbl T1, To oTHOWeHKe 1/t - 3TO «A0NS NOBPEXKAEHUA», NPUXOAALLAACA HA TOf, NPU HENPepbIBHOM AeACTBUN YKa3aHHOM
Temnepatypbl. Ecnu geiicteue 3ToR Temnepatypbl B TEYEHWN rofia HenpepbiBHO W COCTAaBAAET BENNYMHY o, TO «[0N5 TOf0BOr0
noBpexaeHnsa» coctasnger o, /t,

= 20°C - pacyeTHbIit CPOK IKCNyaTaumun 14 net, T.e. Bpema AeACTBAA AHHON TemMnepaTypbl B TeYeHne roaa coctasnger o, = 28%
= 60°C - pacyeTHbIA CpoK 3kcnayataumm 25 ner, T.e. o, = 50%
= 80°C - pacuetHbiii cpok 3kcnnyatauun 10 ner, Te. o, = 20%
=90°C - pacyeTHbIA CpoK 3kcnayatauum 1roa, T.e. o, = 2%
e 100°C - pacuetHblit cpok 3kcnnyarauum 100 yacos, Te. o, = 0,0228%
a, o, o o, oL~ Bpems aeiicTns Temnepatypbi (T1 T2 T3 T4 T5 CO0TBETCTBEHHO) B TeyeHMe rofia B NPOLIeHTaX.

Monb3ysace popmynoii TYD = X &/t nonyyaem cnepywLlee;
TYD = 0,000415 u.

[lanee soluncngem Tx no popmyne Tx =100/TYD
Tx =100/0,000438 = 240 688 u = 27,48 net

Takum obpasom, B cootsetcteum ¢ MOCT 32415-2013, pns Knacca 3Kcnayataumm 5, pacyetHbin cpok ciykbbl gaHHon Tpybbl 27,48 ner,
c pabouum pasnenunem 9,2 6ap.

Pbl NOAUNPONUIIEHOBbIX pr6, KOTOprI?I oGnanaeT YHUKaJIbHbIMK ¢VI3VIKOXVIMVI‘IECKVIMI/I XapaKTepucrtukamu, no3Bongarowmmm
UCNnosb30BaTb €ro B CUCtemMax XoioaHoro, ropsayero BOﬂOCHaﬁ)KEHVIFI U O0TOMJIEHUSA, C NdpaMeTpPpaMM, 3HAYUTEJIbHO nNpeBoCxona-
u wuMmn aonycrumole ans prﬁ 13 0bblYHOrO nonunponuneHa.

I Ha ceropgHswHnin peHb TepMDCTaﬁVIﬂVIBVIpDBaHHbIﬁ nonunponuneH — CaMbIf KQYeCTBEHHbI MaTepuan cpean HOMeEHKNaTy-

14



2. KOHTPOJ1b KAYECTBA

2.1 KoHTponb KayecTBa

Pewaiowum yaiosuem BbIGOpa NOCTABLLMKA ABMSIETCA MMS NPOU3BOAMTENS, M0 PernyTaLmMs U aBTOPUTET Ha pbiHKe. YTo6bl NONYYNTL HALEKHO
PaboTaloLLYI0 MHMKEHEPHYIO CUCTEMY, HYIKHO MPUMEHSTD TPYObI M pACOHHbIE U3AENNS, O KOTOPbIX U3BECTHO, YTO MX NPOU3BOASAT U3 KAUECTBEHHOO,
MPOBEPEHHOTO CbiPbsi U HE MCMOJb30BATh MPU MOHTAKE UHKEHEPHbIX CUCTEM MPOAYKLMIO, NPUBNEKATENbHYIO N0 CTOMMOCTU, HO COMHUTENbHO-
ro NPONCXOXKAEHMS. 3a/10roM KauecTBa SIBAAETCA [Ba OCHOBHbIX NOKA3aTeNs - 370 KOHTPO/b KAuyecTBa Ha MPOM3BOACTBE M KOHTPO/b KauecTsa
B 1a60PATOPHbIX YCII0BUSAX ChIPbS U KOHEYHOrO NPOAYKTA.

2.2 KoHTponb KauecrBa Ha NPoOU3BOACTBE

Ha Kaxpayio eMHULY W3roTaBIMBAEMOro M3feNIUs COCTABASETCA TeXHOMOrMyecKas
KapTa, B KOTOpO# NponucaHbl TpeboBaHmMs Mo Hanagke 060pyA0BaHNSA U KOHTPOJIb-
HbIX MPOBEPOK ONpefeNieHHbIX Y3M0B JIMHMA N NNAcT aBToMaToB. ocne Hanapkm
Heobxoaumoro 060pyaoOBaHUs ANt MPOU3BOACTBA TPY6 M UTUHIOB NoOJyYeHHble
[aHHbIE NepefaloTcsl B OTAEN KOHTPO/IS KauecTBa C Le/blo NoAAepKaHUs 3alaHHbIX
napameTpoB (TemMnepaTypa Harpesa, MOLWHOCTb, CKOPOCTb U T.4.).

B He3aBucumocTu ot TUna NCXOAHOr0 MaTtepuasia OHO AO0/HKHO ObITb CYyXuMm, no3To-
My nepep nojauen B J3KCTpyAep Cbipb€ MPOXOANT npouecc CYLKw. Ha NpoTAXeHUn
BCero npouecca npou3soacTsd pr6 n (I)aCOHHbIX n3genun nponcxoant MOCTOSAHHbINA
KOHTPOJIb U 3aMepbl UJ1eVyioLWnX napaMeTpos:

-LIepOX0BaTOCTb BHYTPEHHEl W BHELIHe# NOBEPXHOCTH U3Aenus
-PaBHOMEPHOCTb TOMLLUMHBI CTEHKN

-3N/IMNCHOCTb

-HapyXHbIA AuameTp

-MapK1poBKa

KOHTDOJ’Ib 3d NPOM3BOACTBEHHbIM npoueccoMm NOMUMO HaﬁJ'IIO}J,eHVIFI CO CTOPOHbI ONepaTopos n COTPYAHNKOB C]'Iy)K6bI KayeCTBa nponcxoount
nocpeacTsoM yiibTpa3BYyKOBOro M3MepeHus. KOHTpOJ’IbHO-VBMEpVITEJ'IbHOG o60pyp,03aHV|e obecneunsaet KOHTPOJIb 1 COﬁJ’IIO}J,eHVIE 3didHHbIX
pa3mepos yxe B npouecce n3rotoBneHus. B C/ly4ae OTK/IOHEHUA OT 3a4dHHbIX NApaMeTpoB yﬂpraBByKOBOVI np|/|60p dBTOMaTN4YeCKun nepe,u,aéT
CUrHan, nocpeacTteoM KOTOPOro npoavKkuma 0T6paKOBbIBBETCFI C I'IOCJ'IG}J,yIOLI.I,EVI HanagKon 060py,u,03aHm|.

Bonbuwylo ponb B KayecTBe U3roTaBNMBaEMOro NPOAYKTA UrpaeT KayecTBO OTAENbHbIX YCTPOMCTB NMHUM (TAHYLLEe YCTPOMCTBO, OTpe3alollee
YCTPOWCTBO, BaHHbI OXNAXAEHUS, IKCTPYAEP U T.4,).

B ciyyae, eqin xotd bbl 0AHO 13 yCTpOVICTB JINHAN He COOTBETCTBYET CYLieCTBYOLWNM (TAHAQPTAM, NPOU3BOACTBO KA4eCTBEHHOI0 NpoAyKTa
CTAHOBUTCA HEBO3MOXHbIM.

2.3 JlabopaTopHbIN KOHTPONb KauecTBa

Becb nmpouecc npoussoacTBa COMPOBOMAAETC MOCTOSHHbIMW N1a60PATOPHBIMM WMCMbITAHMAMM, KOTOpblE SBASIOTCA OQHOA W3 BaMHEALMX
COCTaBNSIOWIMX KOHTPONA KauecTsa nojlyyaemoro npoaykra. Tak, Hanpumep, nepef nepemelieHem NCX0AHOM0 Cbipbsi U3 30HbI NPUEMKM B NpPo-
W3BOACTBEHHOE MOMELLieHMe, OHO 006S3aHO NPOATM BXOAHOA NAbOPaTOPHbIA KOHTPOb AN NOATBEPKAEHNS AaHHbIX, YKa3aHHbIX B nacnopre
KauecTBa NOCTABLUMKA HA AAHHYI0 NApPTMIO Cbipbs. HenocpeacTBeHHO NpW BbINOMHEHMM NPOM3BOACTBEHHOIO 3Tana ONepaTopbl U COTPYAHUKM
C1yObl KQUeCTBa eXeyacHo GUKCMPYIOT AaHHbIE NOYYEHHbIE B XOAe 3amMepoB MPOAYKLNM, @ TaKKe e BU3yanbHOro ocMotpa. Mo oKoHYaHuio
MpoOM3BOACTBEHHOrO MPOLIECCa OT FOTOBOA NapTM 0TOMPAIOTC 06pa3Libl COrMACHO TeXHMYECKOMY PeriiaMeHTy 1 nepeaatotcs B naboparoputo ans
AanbHedwwero NOATBEPXALHNS KauecTa. B cnyyae ycnewHoro npoxoxaeHus NCNbITaHui Ha NapTiio 0opopMASeTCs NacnopT KayecTsa U rotosas
NPOAYKLNSA NepefaeTcs Ha CKNag.

cxoaHoe Cbipbe 1 roTOBbIA NPOAYKT NPOXOAAT Clefyiolume 0693aTeNbHble TeCTbl Ha:

* OnpepeneHne reometpuueckux xapakrepucruk F0CT 29325-92

- Onpepenexne oTHOCUTENbHOIO YANNUHeHUs npu pa3pbise [OCT 11262
* U3meHeHme piuubl nocne nporpesa MOCT P UCO 580-2008

* Onpepenexne nokasarens Tekyyectu pacnnasa [0CT T1645-73
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- OnpeneneHne CTeNeHM CLUMBKN MaTepuana B u3fenusx u3 cwmtoro nonuatunewa 1S0-10147, FOCT P 59112-2020

* [uppocTatnyeckne ncnbitaHusg rotosbix u3genuii FOCT 1SO 1167-1-2013
* OnpepeneHne MakcMManbHOro n3rnbawLwero MoMeHTa ans NaTyHHbIX Waposbix KpaHos EN 13828
- Onpepenexne TepMoCcTabunbHOCTY (MHAYKUMOHHBIA nepuog okucnenus (OUT)) TOCT P 56756-2015

* OnpeneneHue cofepxaHus netyyux Bewwects Ha cootBetctBue M0CT 26996-86 n FOCT 16338-85

- Onpepenenune nnotHoctu Bewects [OCT 15139-69
* Onpepenenue yaapHoi npounoctu no LWapnu FOCT 32415-2013
* Onpepenexune cocTaBa MeTasioB

- UcnbiTanus usgenuin u3 PPSU Ha onpefeneHne BHYTPEHHUX HanpskeHui (no 8 Ma)

. OI'IpE,EI,EJ'IEHVIE HaJ'IVI'-IVISI/OTCVTCTBVISI KNainopopo03aluTHOro ﬁapbepa B rOTOBbIX N3AeNnAx

* [lHeBMaTUUECKME MCMbITAHNS FOTOBbIX 3NNt
- NcnbiTaHma Ha oKatue
* MicnbiTaHWs Ha pacTsiKeHne coeuHeHNi

1]
L1
[l

B KapToTeKax ¢pabpuku npoussoauTtens.

06pamaeM Bawe BHUMaHUe, YTO NOMUMO €XXe[JHEBHOIO MJIAHOBOI0 KOHTPONAA NpoBOANTCA BblﬁOpO‘lelﬁ KOHTPOJ1b NMPOAVYKLNN,
KOTOpas orﬁupaeml U1yyaHbIM 06pa30M B npouecce NPOM3BOACTBA U CO CKJIafa rOTOBOM NPOAYKLUN. 0T06paHHaﬂ npoavykuuna
NPOXOAMT NOSHLIA CNEKTP UCNbITAaHWUNA B C06CTBeHHbIX naﬁopaTopmlx nB naGopaTopuﬂx He3aBUCUMbIX OpPraH13aLyi, Ha 0CHOBaHNU
KOTOPbIX NPOAYKLMNA CEPTI/I(I)MI.IMPVETUI. Mo pe3ynbTaTtam MCNbITAaHUA COCTABAAIOTCA AleTaNibHble NAaCNopTa, KOTOPble XPAHATCA

2.4 CraHpapTbl 1 HOPMATMBHAA AOKYMEHTALMS

DIN 8077 MonunponuneHosble Tpybonposoabl. Pazmepbi.

DIN 8078 Monunponunexosbie TpybonpoBonbl. 06wue TpeboBaHus
K KauecTBy. UcnbiTaHus.

DIN 16962 (Cnocobbl coefMHeHns U COEAUHUTENbHbIE [IETANN B Hanop-
HbIx TpybonpoBopax M3 nonunponunexa.

(N 40-101-96 MpoekTuposaHne u MoHTax TpybonpoBogos M3 nonm-
NpOoNuIeHa «paHaoM-CONoNNMep».

FOCT 32415-2013 Tpybbl HanopHble M3 TEPMOMIACTOB M COEAUHU-
TeNbHbIE AETaNM K HUM [Nl CUCTEM BOAOCHAOXEHWS u oTonneHus.
0bwme TexHUYECKME YCIIOBUS.

F'0CT 53630-2015 Tpybbl HanopHble MHOTOCIIOMHbIE A1 CUCTEM BOAO-
CHabxeHus u otonneHms. 06wwme TeXHMYECKNE YCI0BMS.

E-DIN1988 BHyTpeHHMe KOMMYHUKaLWK NUTHEBOTO BOAOCHAOMeEHNS.

DIN 16928 [MpoekTpoBaH1e COBAMHEHNIA M KOMMOHEHTOB TPYHOMPOBOA0B.

DIN 4109 3ByKom30nsiLus B CTPONTENTLCTBE XUITbS.

DIN 18381 MoHTax cucrem
1 KaHanu3aumu.

ra3ocHabxenus, BoAOCHAbXeHUS

VOB Part C BHyTpnnomoBbie NHXeHepHble CeTu.

DVGW W308 Hopmbl u TpeboBanus K Tpybam, coesuHUTENbHBIM
LEeTansaM 1 MeToaam CbopKM CMCTEM NMUTLEBOr0 BOAOCHAOXEHMS.

EnEG 3akoH 06 3HeprocbepexeHnun.
€N 30.13330.2020 BHyTpeHHuit BOLONPOBOS, M KaHANN3aLus 3AaHui.
(N 60.13330.2020 OTonneHne, BEHTUAALMA U KOHAMLIMOHMPOBAHWE.

ISO 15874 Tnactukosble TpybonpoBoabl ANS CUCTEM XOJIOLHOIO
¥ ropsiyero BofocHabxenus u3 nonunponmnexa (PP).

1SO 21003-2 MuorocnoitHble TpybonpoBoab! 41 BHYTPEHHUX CeTell
XBCw IBC.
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3. TEXHOJNIOT Ui MOHTAXA

3.1 TexHONOrMA MOHTaXa

OcobeHHocTb cuctembl POCTepm 3aKntoyaeTcst B TOM, YTO €e NPUMEHEHNe B CMCTEMAX X0M0AHOr0, ropsiyero BOA0CHA0XeHUs 1 0TONIeHNUs He orpa-
HWYMBAET MCMONb30BAHME NIATYHHOM WM APYroi 3anopHO-PerynvpyIoLLei apMaTypbl U He UCKIIOYAET BO3MOXHOCTb COBANHEHUS CO CTANbHbIMM
Tpy60NpoBOAaMH, YTO OUEHb BAXKHO B CJIy4ae PEHOBALMN CYLLECTBYIOLLMX TPYDONPOBOAOB, rae HeobxoaMMo, HanpuMep, TONIbKO 3aMeHa CTOSIKOB.

» PacrpybHas cBapka

+  (Bapka BCTbIK

= (oepynHeHMe INeKTPOCBapHLIMM GUTUHrAMM

- (oepuHeHMe C NpUMeHeHNeM CeanoBbiX GACOHHbIX U3Lenuii
- (naHueBoe coeanHeHne

* Pemont

*  Pe3bboBoe coeguHeHne

3.2 PactpybHas cBapka

NoprotoBka WHCTPYMEHTa

[lng Hayana MoHTaxa Heobxogumo NpaBWIbHO NOArOTOBUTb MOHTAXXHOE 060py,u,03aane. [ina 3toro HV)KHO [0CTaTb CBApPOYHbIA annapar
N3 MOHTAXHOr0 AlNKa, YyCTAHOBUTb €ro B pa60qe|7| 30He, npeaBapuTesibHO 3aKpenus (B cnyyae CTalMOHAPHOro I/ICI'IOJ'IbBOBaHI/Iﬂ).

TR

I'Iepe,u, yCTaHOBKOVI HArpeBaTe/ibHbIX 3/IEMEHTOB HYXHO yﬁE,D,VITbCFI, YTO HarpeBdTe/ibHasi NOBePXHOCTb CBAPOYHOr0 dnnapdta Yncras. B aiyyae
HEOGXOJJ,VIMOCTI/I HarpeBaTesibHyI0 rMnb3y n HaFDEBaTeﬂbeIVI [O0PH UJenyeT o4nCTuTb HEBOJIOKHUCTOM njﬁKOVI C Lenblo HenoBpeXaeHna Harpe-
BdTeJIbHbIX ﬂOBerHOCTEﬁ. 3atem BPYYHVIO0 MJIOTHO 3dKPENUTb HarpeBaTe/ibHble NMJIaWKN NPy NOMOLLM BXOAALWLNX B KOMIJIEKT prﬁOK C J'IaTyHHOI7I
pe3b6017|. B diy4yae YCTaHOBKMK Ha HanEBaTeJ'IbeIVI OMIMH HECKONbKMX Nnallek HYXHO UJ1e4nTb, yTobbI MX NOBEPXHOCTb He BbIXOAWNIa 3d Kpa|7|
HarpeBaTesibHOro A0pHA. Becb npouecc HaCTpOVIKI/I AO0J1XeH NpoXoauTb B HeHArpeTom COCTOAHUN CBAPOYHOIro anmnaparta.

Mocne NOAroTOBKY CBAPOYHDbIH annapaT HYXHO NOLKNKYNTD K 3MIEKTPUYECKON CETU M NPY NOMOLLM PErynaTopa HaCTPOUTb TeMNepaTypy Harpe-
Ba 260°C. Nepuop HarpeBa 3aBUCMT OT YCI0BMIA OKpYXKatowei cpedpbl. (BapoyHble paboTbl MOXHO HauMHaTb TONBLKO NOCe TOro, Kak annapat
HarpeeTcs [0 HYXHOW TemmnepaTypbl, ONpesenuTb KOTOPYK MOXHO NOCPeACTBOM WTUGTOBOIO MHAUKATOPA, YCTAHOBIEHHOTO HA CBAapOYHOM
annapare, Uiy npu nomolum npubopa bbICTPOro M3MepeHns Temnepatypbl (KOHTAKTHOro TepMmomeTpa). [epeas CBapKa A0MKHA NPOM3BOANTLCSA
TONIbKO CNYCTS 5 MUHYT nocne [OCTUXKEHNS CBApPOYHOI TeMNepaTypbl.
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MownTax Tpy6 PP-R/PP-RT npounzsopcrea POCTepm BO3MOXHO NPOBOANTbL NPY TeMNEpaType OKPYXKalowWwen cpefibl He HuKe
0°C, MmecTo cBapKM CnepyeT 3almiatb OT aTMoCcdepHbIX 0cafKoB u nbinu, cornacHo (M1 40-101-96 nyHkT 5.8.

WHpukaTop KoHTponsa
TemnepaTypbl (3eneHbin)

MNoproToBKa K MOHTAXy

ey

NHaukaTop BKN./BLIKA.

HarpeeaTtenbHbii
MeyeBUAHbLIN AOPH HarpesaTtenbHasn
rmns3a

HarpeBaTeanaﬂ
rMnesa

PeKoMeHAYeTCs HOXOM MU CneLyuanbHbIM MHCTPYMEHTOM COCKOBNUTbL
BHELIHMIA CN0/A, NPeaHA3HAYeHHbli AN HarpeBaHus nog, yrnom 30°-45°
(He 6onee 0,1 mm).

Mepen HayanoM MOHTaXa HYKHO OCMOTPeTb MaTepuas, NpoBepuTb
(QYHKUMOHMPOBAHNE BEHTUNER, KPaHOB M METaNNyeckod pe3bbbl.
(BapvBaeMblit GUTUHT He AOMKEH NpU MOAENUPOBAHUUA COEAMHEHMS
bonTatbca Ha Tpybe, B Clyyae NONafaHUs TaKMX 3N1EMEHTOB WX CTOUT
0THpaKoBbIBaTD.

Mocne NpenBapuTeNbHOTO 0CMOTPA, B U1y4ae HeobxoamMMocTy, Tpyby Hyx-
HO 0TPe3aTb MpW MOMOLM CMELMANBHBIX PEXYLUUX NPUBOPOB (HOXKHULI
unu Tpybope3, B 3aBUCMMOCTM OT AnameTpa) cTporo nog yrnom 90°, obpa-
30BaBLUNECS 3aYCEHLbI U CTPYIKKY HYIKHO YAANNTD.

Mpn nomowm mapkepa pekomeHpyetcs 0603HaunTb rnybuHy CBapKmM
Ha KoHLUe Tpy6bl. Mpn 3TOM HYXKHO yunTbIBaTh, 4TO TPybHa He JOMKHA
bbITb BCTaBneHa Ao ynopa B MydTy GUTUHIA C LEeNbIo NpefoTBPaLLeHNs
CY>KeHWS NTPOXOJHOr0 CeYeHNs B MecTe CcoeanHeHus (He bonee 1 Mm).
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PEHHIOK CTOPOHY GUTMHTA W HApYXHbIA KoHey Tpy6bl. Mpu 3ToM Takxke GYAYT yAaneHbl yacTuubl Menkoro abpasmsa
W NbiNK, KOTOpble CNOCOGHbLI MPOBOLMPOBATL NOBPEXAeHUE Te(NOHOBOTO MOKPLITUS HACAAOK CBApHOTO annapara.

I Lins cBapku Tpybbl apMUPOBAHHOM CTEKNOBOIOKHOM peKoMeHAyeTcs 06paboTaTh CIMpTOCOAEPKALLMM PACTBOPOM BHYT-
B lna o6e3xupnBanns pekoMeHaYeTC NPUMEHSTh CMPTOCOfepXalne pacTBopbl (10 70%), «AueTon» nubo «YaiT cnupu».

(Bapka

[lanee noaroToBNeHHbIA KoHew, TPYbbl M GUTMHI BCTaBNsIeM B HArpeBaTeNbHYI0 MMfb3y A0 YNOpa Ha HarpeBaTesibHbIi [OPH, He BPaLLas.
06a anemeHTa HarpeBaem B TEYeHME BPEMEHMN YKa3aHHOTO B Tabnuue, € TOro MOMEHTa, Koraa Tpyba n GUTHUHT NOMHOCTLIO 0feThl HA HAarpeBa-
TeNbHbli IneMeHT. Bo BpeMs HarpeBaHus 3anpelLaeTcs BpaLlaTh AETaM C Lefibio NPeAOTBPALLEHUS OKATUS MaTepuana.

Mocne oKOHYAHNS HarpeBa HYXKHO CHATb TPYOY W GUTUHT C HACAAKM U MeANEHHbIM NOCTYNaTeNbHbIM ABUXEHUEM NPOU3BECTH COeAN-
HeHMe 3N1eMeHTOB. BpeMsi ¢ MOMeHTa CHATMSA C HarpeBaTesibHOW NNALWKKW 10 MOMEHTA COANHEHUS HArpeTbiX 3/IeMEHTOB He AO0MIKHO
MpeBbllaTh YKa3aHHOro B Tabnuue N°5.

Tabnumua N5 - MapameTpbl cBapKm

HapyxHblit gnametp Tny6uHa cBapku Bpems HarpeBaHus Bpems 06pabotkm Bpems oxnaxpeHus
Tpy6bI
MM MM cek. DVS* cek. POCTepm** Cex. MMUH.
20 145 5 8 4 2
25 16,0 7 n 4 2
32 18,0 8 12 6 4
40 20,5 12 18 6 4
50 23,0 18 27 6 4
63 265 24 36 8 6
75 30,5 30 45 8 8
90 345 40 60 8 8
10 405 50 75 10 8
125 43,0 60 90 10 8

* ppems HarpeBaHus cornacio DVS 2207 (FepmaHus)
** gpems HarpeBaHus, pekomeHpyemoe Komnauuei «POCTepm»

an MOHTaXxe pr6 3anpeLaeTca NnpuMeHATb COCTaBbl, COAEPXallme: XJ'IOpCVJ'Ib(I)OHOByIO, d30THYI0, CEPHVYI0 KNUI10TbI; rajioreHbl, 0J1eyM, NepoKkcng,
BOA0pOAaa, 6benson, Tonyon.
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CUCTEMA TPYB N ®UTWHIOB PP-RT FRP 1 PP-R AQUA

B pesynbTate cBapkn 06pasyeTcs CNNOWHOE MOHOMMTHOE (FOMOreHHoe) coeuHeHme. [0ToBOE CoeANHEHME MO NCTEYEHMN BPEMEHU OXNaMae-
HNSl MOXKHO MOJBEpraTh Harpy3sKe.

Tpybbl guametpom 50-125 Mm ¢ wenbio yA0H6CTBa 1 yNpOLLEHNS MOHTaXa, PEKOMEHYeTCs (BApUBaTh CreLyanbHbIM (BapoyHbIM annapaTom. Takoi
CBapOYHbIA ANNaApaT ABMISETCS CTALMOHAPHBIM MHCTPYMEHTOM U 33 CYET BCTPOEHHOTO QUKCUPYIOLLEr0 MEXaHM3Ma 3IEMEHTOB NO3BOMISET OCYLLeCT-
BNSATb NPeBAPUTENbHbIA BbICOKOTOUHBIA MOHTAX CJIOMHbIX KOHCTPYKLWMA UKW 3/IEMEHTOB CUCTEMDBI.
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3.3 (BapkKa BCTbIK

MonTax Tpyb anametpom ot 125 fo 315 MM MOXHO OCYLIECTBASTH METOROM CTbIKOBOW CBapkW. [lepen Hauyanom CBapouHbIX PaboT HYXHO
NOArOTOBUTL CBAPOYHbIA annapar, NpeABapUTeNIbHO YCTAHOBUB €ro Ha POBHOM NOBEPXHOCTH W ybenuTbcs B GYHKLMOHMPOBAHUM BCEX MeXa-
HUYECKUX AeTanei MalmHbl.

MoproToBka Tpy6 Honbworo AnameTpa NpoOXoaUT Ceayiowue CTafnm:

1. B cnyyae HeobxogumocTw, oTpesathb Tpyby cTporo nog yrnom 90°.

2. lNepep ceapuBaHneM ¢ 0601Mx KOHL,OB TPY6 CHUMAETCS BEPXHUIA CJI0I
He 6onee 0,1 MM (ckpebkom unu cneuyUanbHbiM pybaHKom).

3. lanee Tpy6bl yCTaHaBNMBAIOTCS B 3aXKUMHOE YCTPORCTBO, PUKCM-
pyHOTCS.

4. TlpoBepuTb WMPUHY 3a30pa MexnAy CBefeHHbIMU Tpybamu
(He 6onee 0,5 mm).

Mocne TOro, Kak BCe roToBO K CBapKe, HY)XHO ybeaNTbCS, UTO HarpeBaTesbHbIA 3IEMEeHT BOCTUT HYXKHON Temnepatypbl (210+10°0).
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3arem npouecc CBapKu sbirnaauT dieayowmnm 06p330M:

1. BcTaBuTb HarpeBaTeNbHblii 3IEMEHT MEXAY NOArOTOBMEHHBIMM
Tpybamu.

2. OpHoBpemeHHO 06a KOHUA Tpybbl NOAAIOTCA K HarpeBaTeNbHOMY
3/1eMEHTY Noj, laBNeHNeM.

3. Mocne pocTMKeHWs HeobXoAMMONA BbICOTbI HambiBa faBeHue
CHUXAETCs U C 3TOr0 MOMEHTA HAYNHAETCS OTCYET BPEMEHM Harpesa.

4, Tlocne OKOHYaHNS BPEMEHN Harpesa TpyObl OTBOASATCS OT Harpesa-
TeNbHOr0 31eMEHTa W HarpeBaTeNbHbIA 3IEMeHT YOUpaeTcs B CTOPOHY.

5. HezamepnutensHo nocne Toro, Kak HarpesaTesibHbIN 3NemMeHT y6pa-
NN B CTOPOHY, prﬁbl BHOBb CABUIralOTCA YCTAHOB/IEHHbIMW Ha CBApOY4-
HOM annapare Cajla3kaMu.

6. Mop, onpepeneHHbIM faBneHnem Tpybbl BbIAEPKMUBAKTCA HEKOTO-
poe Bpems.

[oTOBOE COEAMHEHME MO UCTEYEHUU BpeMeHu oxXNaXXaeHnsa MOXXHO noABepraTb Harpy3Ke.
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3.4 CoepmHeHune 3NeKTPOCBAPHbIMU GUTUHIAMM

MNoproroBka MHCTPpyMeHTa

YCTaHOBNEHHbIR Ha paboyee MeCTo CBAapOYHbIA annapaT C1efyeT 0CMOTPETb M MOArOTOBUTL NPOBOAA,
KOTOpble CIIYKaT ANs CBApUBAHUS 3NEKTPOCBAPHbLIX GUTUHIOB. e Yero cBapoYHbIi annapat NoAKNo-
YaeTes K IneKTpuyeckoii cetv (220 B). OueHb BaXkHO NMPOKOHTPONMPOBATh, UTOObI annapaT Harpencs Ao
paboueii Temnepatypbl.

MNoproTtoBKa K MOHTAXYy

Kpas Tpy6 aomkHbl 6biTb 0Tpe3aHbl nop, yriom 90° cnewuanbHbiM MHCTPYMEHTOM (HOXHULbI unu Tpybopes), 06e3xupeHbl 1 BbicylleHbl. B ciyyae
cBapusaHus Tpy6 auameTtpom bonee 50 MM Tpybbl, HYKHO 06paboTaTh CneumManbHbIM CKpebKoM, Ans Toro uTobbl CHATL OKMCIEHHbIN Cioi. 0bpa-
waem BHumanwe Ha To, yto npu pabote c Tpybamu POCTepm FRP He TpebyeTca AoNoNHUTENbHBIX MEpPONPUSTUIA MO 3a4UCTKE aPMUPOBAHHOIO CJI0S.

pEKOMEHJJ,VETC’iI 3N1eKTPOCBapHbIe Myq)TbI [0 Hayasia MOHTaXa 0CTaB/IATL B OPUrMHANBLHON NONNITUIEHOBO obonouke ans Toro, 4tobbl He 3arpsas3-
HWUTb W He NOBpPeaUTbL BHYTPEHHUI UJI0/ HarpeBaTesibHoON Crvpanm. B MPOTUBHOM UJ1y4ae MOHTAX NPUBELET K HEeKAYeCTBEHHON CBapKe.

(Bapka

YanuB 3alMTHYI0 YNAKOBKY C IMEKTPOCBApHOA MyQTbl, HAAETb €e Ha CBapUBaeMble KOHLbI TPY6 Takum 06pa3om, uTobbl MydTa Haxoaunach
cB060AHO Ha cBapuBeMbIx Tpybax 6e3 cOOCTBEHHOI HAarpy3KM M HanpsKeHusl. Bo3AyLwuHbIA 3a30p [oMmkKeH 6biTb paBHOMEPHBIM MO BCeMy 00bemy.
HecobntopeHne Takux NpaBun NPUBEAET K HEA0NYCTUMOMY BbITEKAHMI0 PACM/IaBNEHHOR MACcCbl U HEKAYeCTBEHHOMY COEAMHEHMIO.
MoaroToBNEHHbIE 3apaHee KOHTAKTHbIE NPOBOAA BCTABISIEM B CMeLMabHbIe 0TBEPCTUS HA BHELLHEHR YacTh INeKTpocBapHoi My¢bl. CunTbiBalo-
LM YCTPOICTBOM NPOBOAUM MO MMEIOLLEMYCS Ha MydTe WTPUX KOAY, NOCIE Yero CBApOYHbIA annapaT aBTOMATMYeCKN CYNTbIBAET Heobxoaumoe
BpeMs Harpesa. B ciyyae oTCyTCTBUS NOCNEAHEr0 — HACTPOUTDL anmnapat nopj AuameTp Tpybbl BpyyHyto. o OKOHYAHUM BPEMEeHM Harpesa npouc-
XOAUT aBTOMATMYECKOE OTKIIOYEHMe.

['0TOBOE CORAMHEHNE MOXKHO BBOAUTH
B 3KCN/yaTauuio He paHee 4Yem yepe3

.;, ) .§ - OIWH Yac.




CUCTEMA TPYB N ®UTWHIOB PP-RT FRP 1 PP-R AQUA

3.5 CoegnHeHne C npuMeHeHneM cefsioBbiX GpaCoHHbIX U3 enun

B Tpybax, B KoTOpble fenaeTcs BPe3Ka, HYKHO NPOCBEPAINTL COOTBET-
CTBYIOLLEE OTBEPCTUE CMELNANbHBIM UHCTPYMeHTOM (bpe3a).

B cnyuae ¢ tpybamu POCTepm FRP He TpebyeTtcs fononHuTenbHas
3aUMCTKA U109, KaK B CJlyyae € Tpybamu apMMpoBaHHLIMMN anloMUHU-
eM.

06e3KMpMB U HACyXo NpOTepeB MOSYYEHHOE OTBEPCTUE, NPeABapUTENb-
HO HarpeB ¥ MOArOTOBWB CBAPOYHbIA annapar fo Temnepatypbl 260°C,
MOXHO NpUCTYNUTb K Mpoueccy CBapku. HarpeBaTenbHbid wTyLep
WHCTPYMEHTa ANs BBAPHOTO Cef1a BCTABMSIETCS B OTBEPCTUE B CTEHKe
Tpybbl 10 TeX Nop, NOKa MHCTPYMEHT MOJIHOCTBIO HE YNPeTC B HapyK-
HYI0 MOBEPXHOCTb CTEHKM TPyObl. 3aTeM LWTyLEep BBApHOrO Ceafa BCTas-
NISIeTCA B HArPeBaTeNbHYIO MALLKY [0 TEX NOp, NOKa NOBEpXHOCTb CEANa
He YNpeTcs B KPail HarpeBaTeNbHOro 3eMeHTa.

Cnycrs 30 cekyHA CBapoYHbIA annapat M3BNeKaeTcs U3 Tena Tpybbl,
a BBapHOe CeAN0 M3BNEKAETC C HarpeBaTesibHOM MNALIKW, nocne
Yero HesamefIUTeNbHO BCTABNSAETCS B HAarpeToe 0TBepCTUe TPYObL.

3aTem Cefno CnegyeT TOUYHO M NOTHO, u3beras BpalleHus, NpuxaTb
K HarpeToi HapyHON NOBEPXHOCTU TPYbbl, HENOABIKHO PUKCHUPYS
B TeueHme 15 ceKyHp.

Mocne 10 MUWHVYT 0CTbIBaHUA COeAnHeHne MOXHO BBOAWUTb B 3KCN1yaTaLyi.

3.6 ®naHueBoe n pe3bboBoe coeguHeHue

B cuctemax mHxeHepHoro obecneyeHns 3maHuii U COOPYXKEHUIA MCMONb3YETC 3anOpPHO-Perynupyiollas apmatypa u HasecHoe obopy-
LOBaHUe, KpennaeHne KOTOpOro K cuctemam TpybonpoBoA0B NPONCXOAMT NOCPEACTBOM OTBETHbIX GnaHUeB unn pe3bbosbix coefuHeHuil.
YHuKanbHocTb cuctemsl POCTepm no3BonseT 0CyLwecTBUTb MOHTAX C TaKO apMaTypoi.

Brynka nog ¢nanew, M3roTasnuBaeTcs U3 NOAMNPONUIEHa Ans GpuKcauum Ha Tpy6onposoe 0TBETHOrO dpnaHua.

OTBeTHbIN d)naHeu CO CTaIbHbIM BHYTPEHHUM CepeyHUKOM 1 BHELLHe# NoIMMepu3npoBaHHON MOBEPXHOCTbIO, YTO YBEINYMBALT CPOK Cﬂy)l(ﬁbl
nipenug, He yxyallaa npu 3Tom ero ¢VI3I/N€CKVIE CBOMCTBA.

Pa36bopHble pe3bb0Bble CORAMHEHUS C HAPYXKHON U BHYTpeHHeN pe3bboii (amepuKaHKa).

Hepa3bopHble pe3bb0Bble COEANHEHUA C HAPYXKHOM W BHYTPEHHER pe3bboii.
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MoHTaxHoe obopymoBaHue, He0bXofMMOe ANs CBApPKK, MAEHTUYHO TOMY, UTO NPUMEHSIETCS AN pacTpybHOR CBapKw.

Mepen moHTaxoM Heobxonumo ybenuTbes, UTo BTYNKa nog, dnaHew, cam ¢pnaHel, unu KOMbUHMPOBAHHBLIA GUTUHT NOJ06paHbl NpaBUNbHO
W NpefBapuTeNbHO, A0 NPUCOEANHEHNS BTYNKK K TPYbe, dnaHew, Heobxoanmo HageTb Ha Tpyby, CONOCTABUB ero C NPesnonaraeMbiM MecTom
COeANHEHUS HABECHOTO 0DOPYAOBAHMS, @ MECTO CBApKN 06€3XMpUTD.

Mocne ocywiecTBneHns MoHTaXa 0bpaTHbIA GaHew, HYKHO NOABECTM K BTY/Ke HAXOAALEACS Ha KOHLe Tpybbl 1 nocpencrBom bonTos npoussecty
CoefyHeHme C 0TBETHbIM (NaHLLeM HaBeCHOro 060pyA0BaHMS, YCTAHOBUB YN/IOTHUTENbHbIE NPOKNAJKM.

3.7 PemoHT

PeMOHT 3neKTpocBapHbIMKU MypTamm

B cnyuae nospexaenns cpegHen yactn TpybonpoBofa, HeobxoaMMo Bbipe3aTb MUHUMYM 3-4 AnMHbI MydTbl MOA NPAMbBIM YT/IOM.
3aTeMm NoAroToBUTL HOBbIMA OTPE30K TPY6bI, NOAXOAALLMIA HA BbIPE3aHHOE MECTO (NpeABaPUTEIbHO 3aUMLLeHHbI C 06enx CTOPOH U 0be3xmpeH-
HbIi) Ha A/IMHY YyTb GoMbLLe Lenoi My¢Tbl. BbIHYTL U3 YNaKOBKM ABE IEKTPOCBAPHLIX MY(TbI U HACAANTL UX HA 063 KOHLLA NOArOTOBIEHHOIO
oTpe3Ka Tpybbl. 3aTeM Ha npeaBapuTeNbHO 06pe3aHHbIi CywecTByloWMA TPY6ONpoBOA BCTaBUTb TPYOY € MydTamMu W HAABUHYTL MyTb
A0 MapKMPOBKM Ha CTapon Tpybe.

pEKOMEHJZWETCFI, yTobbl pr6bI 6bUTM BbICTaBNEHbI POBHO 1 He HEUTW HUKAKOIA Harpy3Ky, NPeXxae Yem OHW NMOABEPrHYTCA NPOLIeCCy CBapKU.

PemMoOHT MeTOIOM BninaBneHus

PeMOHT N0BPEeX/EHHbIX YYACTKOB MOXET 0CYLLECTBAATHCS METOA0M BNaBeHus B 06pa3oBaBLIeecs 0TBEPCTUE NOANMPOMMIEHOBOIO LMIMHAPA.
[ins MoHTaxa TpebyeTcs NOAKMIYMTL B INEKTPUYECKYIO CeTb CBAPOYHbIA annapaT C yKe YCTAHOBNEHHOM HA HEro PeMOHTHOM HACafKo

M HACTPOMTb HeobXOAMMYI0 TEMMEpATYpY.

MpeaBapuTeNbHO NOATOTOBUTL PEMOHTHYIO MOBEPXHOCTL MOBPEXAEHHOro TPy6ONpoBOAa, paccBepnus oTBepcTue fuamerpom 10 Mm
1 06e3KNpUB ero. Ha peMOHTHOM LMAMHADE U3 NONNPONUIEHA HEOOXOANMO OTMETUTL MApKepPoM rny6uHYy, PaBHYI0 CyMMe ABYX MUII-
NIMMEPOB ! TONLWHBI CTEHKU NPOCBEPNEHHOM TPYObI.

EfuHOBpeMeHHO HeobXOAMMO HauyaTb PA30rpeB BHYTPEHHUX CTEHOK MOBPEKAEHHOW TPYObl M PEMOHTHOTO LUAMHAPA, BbIGEPXKaB BpeMs
Harpeea - 5 CeKyHA. 3aTeM pa3orpeTblit PEMOHTHbIA LMANHAD HYXKHO BCTABUTb B HArPeToe 0TBEPCTMe, M36eras 0CeBOro BPaLLEHMs LMANHADA.
Mocne OXNAXKAEHUS MNULLIHIOK YaCTb NOMMNPONMAEHOBOTO LMANHAPA HeobX0AMMO CpPe3aTh.
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CUCTEMA TPYB N ®UTWHIOB PP-RT FRP 1 PP-R AQUA

4. CNOCObbl YCTAHOBKK TPYBONPOBOAOB

4.1 Cnocobbl npoKnagKu

Cnocob moHTaxa Tpybonposogos POCTepm He 0TANYARTCS OT TPAAULIMOHHBIX CNOCOHOB MOHTaXa CTanbHbIX TpPybONpoBOAOB, HO AONONHUTENb-
Hble npeumylecTBa cuctemsl POCTepm no3BonsioT NpoKnaabiBaTh Tpybbl, KaK OTKPbITbIM CNOCOBOM, TaK M 3aKPbITbIM:

B wrpobax u B kaHanax B nonax u B notonkax B cTeHax (noa WTyKaTypKoii, B nekopaTUBHbIX WaxTax
B KaHanax 6e3 Tennon3onsLum)

“HHHJIJIIIJI T

1111 T

B cnyuae ckpbiToit npoknagkm TpybonpoBoaa, KaHan, B KOTOPOA YKNaabialoTca Tpybbl, pomkeH buiTh cBobogHbIM M o0becneunBatb
KOMMEHCALMIo NIMHeRHOro pacumpenus. (ToSKM AOMKHbI ObiTb U30NMPOBaHbI UK 3aLLMILEHbI FOGPUPOBAHHOI TPY6OOi, ONTUMaNbHO
NCNOMb30BaHMe NeHONOMYPETAHOBOI U30MALMM N MEXaHMYECKOI 3almuTbl TpybonpoBoaa.

MoHTax, KpenneHue TpybonpoBOAHbLIX CTOSKOB M OTBETBAEHMIA NPU CKPbITOA NPOKNAAKE BbINOMHAETCS B 3aBUCMMOCTU OT BbIBPaHHOrO TMNA
Tpy6bl. Bce KpenneHus Ha CTOSIKaX AOMKHbI ObITb BbINOJHEHBI KaK XECTKNe Onopbl.

Mpu ckpbIToi NPOKNaaKe, 06eCneyns pacnonoXKeHne XoMyTa XKecTKoro KperneHns nepeq KaxabiM oTBeTeeHreM TpyObl, paspeluaetcs npeHebpe-
raTh /IMHEAHBIM PACIIMPEHMEM B CTly4ae UCMOSb30BaHNSA aPMUPOBAHHBIX CTEKNOBOMOKHOM TPy, T.e. YCTaHaBNMBATh CTOAKN 663 KOMMEHCALIMOHHbIX
KoneH. B Takom wiyyae obpasyiolieecs MHeRHoe PaciMpPeHne MeXay JKeCTKUMMN 0NopamMi He OKa3blBaeT 0TpULLATeNbHOro Bo3aencTaus. lpn 3Tom
HeobXoaMMO CIeANTb 3 TeM, yTobbl PaccTOAHME MeXaY HenoaBMKHbIMM OMOPaMM Ha CTOSIKAX He NPeBbiLLano 3 MeTpos.

Mpn cxkpbiTon npoknapgKe HeapMMpoBaHHbIX Tpy6 pnga cuctem ropsuyero BopocHabxeHus Heobxopumo obecneunTb AOCTATOYHOE
NPOCTPAHCTBO ANS YNpyroro u3ruba B COOTBETCTBMM C IMHEAHBIM PACLUMPEHNEM CTOSIKA. 3TO MOXKHO C1eN1aTb 3@ CYET ONTMMAJIbHOMO Pacnoso-
KEHUs CTOSIKA B LWAXTe, OPraHU3aLum ynpyroro u3rnba oTBETBNEHMUS 33 CYET YBENMYEHUS COOTBETCTBYIOLEr0 AUAMETPA NPOXOAHOI0 CBYeHUs
yepes nepekpbITHA.

Mpu npoknaake Tpy6 nop WTYKATypKOA MM B NOAY, IMHEAHOE PACILMPEHNe, KaK NPaBuio, He NPUHUMAETCS BO BHUMaHKe. M3onsuus ykna-
[AblBaeMOoro Tpy6onpoeoaa BbINOMHAETCA B COOTBETCTBMN C OMMCAHHBIMY Bbile cnocobamu, 4To obecrieynsaet Tpybe 4OCTaTOUHOE NPOCTPAHCTBO
Ans pacwmpenus. B cnyyae ownbkn B pacyetax NNHERHOTO PaCUMPEHNS W He NMPaBMNbHOTO BbIGOpPA MepONpPUATUA MO ero KOMMeHcaLum,
BO3HMKAIOLLEE HANPSKEHUE 0CTAaTOUHOMO NIMHEAHOrO PACLUMPEHUS BOCTPUHNMARTCS MaTepUanom.
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"pVI npoKnapKe nonunponuieHoBbIX pr6 OTKPbITbIM CnocoboM TeXHONOrNs MOHTaXa He OTNNYAETCH OT TEXHONOTMM MOHTAXa CTaNb-
HbIX prﬁOI’IpOBOﬂ.OB, N 0CHOBHO€ BHUMaHWe OTBOAUTCA BHELWIHEMY BUOY U I'IpFIMOJ'II/IHEI?IHOCTI/I rOTOBbIX pr60I'IpOBOJJ,OB. ﬂ,OﬁVITbCFI 3TOr0 MOXHO
NMpn NCnosib30BaHUN B CMCTEMAX ropayero BO,[I,OCHBG)KEHVIFI 1N 0TONNIeHNA apMUPOBAHHbLIX CTEK/TOBOJIOKHOM prﬁ, KOMNEeHCaLn KOTOpbIX BO3-
MOXHO OCyLLeCTBUTb NOCPeACTBOM OpPraHU3auMn MeHbLINX KOMNEHCALNOHHbIX paCCTOFIHI/II?I. B Takom (1y4ae NpaBujibHO YCTAHOBJ1EHHbIE XeCT-
Kne KpenieHua Ha prﬁOI’IpOBOﬂ.E nepesenyT CO3Aal0LWMeCca HanpsaXeHusa npu NIUHEeAHOM PaClnpeHnn B CTEHKKN pr60np030p,a.

4.2 06wne MHCTPYKLMUM K MOHTAXY

Mpu monTaxe Tpybonposopos cuctembl POCTepm Heobxopmmo cobniogath cneayiowye npasmna;

1. lns MOHTaXa AONYCTUMO MCMOMb30BATh TONBKO NpesBapuTeNbHO NOArOTOB/IEHHbIE, HE HPAKOBaHHbIE U He MOBPEXAEHHbIE U3Lenus.
2. 0becneuntb onpefeneHHbIe MEpONPUATUS N0 MOHTAXY TPy n duTuHros npu Temnepatype He Huxe 0°C.

3. He ponyckatb MexaHMYecKux noBpexaeHnid Tpyb n GuTMHros B NpoLeCCe XPaHEHUS W TPAHCMOPTUPOBKMW. ITO NpaBuNo0 0CO6EHHO
cnenyet cobnionath npu pabote ¢ Tpy6amu, apMUPOBAHHBIMU CTEKITOBOIOKHOM.

4. He ponyckaeTcs NpsiMoe B3auMOAeRcTeme Tpyb n GUTMHIOB C OTKPbITHIM OFHEM.

5. Cobniogatb npaBuna npu roMoreHHom ceapke cuctembl POCTepm.

6. lns pe3b60BbIX COBAMHEHNI HEOOXOAMMO NCMOMb30BATb OPUrMHANbHbIE Pe3bb0Bble GUTUHIU. NS YNNOTHEHUS Pe3bb0BbIX COeANHEHWI
UCNOMb30BaTh CNeLyanbHble YNOTHAKLME MaTepUanbl.

7. 3anpelwaeTcs Hape3aTb pe3bby Ha NOUNPONUEHOBbLIX GUTUHTAX M TPYbax.

8. 36eratb BapoyHbIX paboT B6AM3M COeAMHEHNUS MeTananyeckoro TpybonpoBoaa C NoNMNponuIeHoBbIMK Tpybamu.

4.3 JlnHeiHoe paclunpexmne
lMnactmkosble TpybonpoBoAbl HapaBHe CO CTaNbHbIMM TPY6ONPOBOAAMM NOABEPIKEHbI TENIOBOMY NUHEAHOMY pacwupeHnio. OCHOBHO
BEJIMYNHOM ANS pacyeTa IMHeAHOr0 PacliMpeHns IBNSeTc pasHuua Mmexay paboyei TemnepaTypoi NPoTeKaoLen XULKOCTH U Temnepa-

TYpOil MOHTAXa.

Tabnuua N6 CpaBHuTenbHas Tabnuua Ko3pGULNEHTOB NNHERAHOTO pacLMpeHus

Koa¢gdpunumneHt nuHeitHoro pacwmpenns
(ranb 0,010
Mepb 0,020
MeTannonnactuk 0,030
Monunponunex apMupoBaHHblit Gonbron 0,030
MonunponuneH apMUpOBaHHLIA CTEKNOBOSIOKHOM™® 0,035
MBX 0,120
PE-X 0,015
Monunponunex 0,150

*[ns Tpy6 POCTepm PP-RT FRP u POCTepm Aqua SDR 6

NnHeiHoe pacwmpenue TpybonpoBoaa PaccyMTbIBAETCA MO Ceayiolei Gopmyne:

Al = a*L*At
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CUCTEMA TPYB N ®UTWHIOB PP-RT FRP 1 PP-R AQUA

Ne 3Hauenne Bennumna

Al JInHeitHoe pacwmpenune MM
KoadpduumeHT nuHeiiHoro paciwmpenns ans Tpy6 0,15 mm/m°C

* KoapduumeHt nuneiiHoro pacwmpenuns ansa FRP tpy6* 0,035 mm/m°C

L JIIMHa KOMNEHCALMOHHOTO 0Tpe3Ka Tpy6bl M

At PasHuua mexpgy paboueit Temnepatypoit U TeMNepaTypoi Npu MOHTaXe °C

*Nins Tpy6 POCTepm PP-RT FRP n POCTepm Aqua SDR 6

anIBEHEHHbIE HKe Tabnuubl n FPa(I)I/IKVI no3B0NAI0T ONpefenuTb BeIMYUHY NUHEHRHOro paclnpeHns, He nonib3yacb Npu 3ToM ¢opmyn0|7|
pacyeTa.

JinarpaMma nuHeMHOro paclumpeHus AN HeapMMUpPoBaHHbIX TPY6

Onma
TpyGw 1m 2m 3m 4m 5m  &m im  8m 9m 10m

100
90
80

70
5 60

50
40

Pa3zsuua Temr

30
20

10 |

0

10 20 30 40 S50 60 70 80 90 100 10 120 130 140 150 16C

HamerseHue qnvkb L B mm

Tabnuua N°8 Tabnuua nuHeMHOro paclunpeHns B 3aBUCMMOCTI OT TEMMepaTypbl U A/IWHbI OTPe3Ka Tpybbl

[lnuHa Tpy6bl, Pasnunua Temneparyp AT, °C

M 10 20 30 40 50 60 70 80
01 0,15 030 0,45 0,60 0,75 090 1,05 120
0.2 030 0,60 090 120 150 180 210 240
03 0.45 090 135 1,80 225 2,10 315 3,60
04 0,60 120 180 240 3,00 3,60 420 480
05 0,75 150 225 3,00 3,75 450 525 6,00
06 030 1,80 2,70 3,60 450 540 6,30 720
0.7 1,05 210 315 420 525 6,30 735 8,40
038 120 240 3,60 480 6,00 720 840 9,60
09 135 2,70 4,05 540 6,75 810 9,45 10,80
1.0 150 3,00 450 6,00 750 9,00 10,50 12,00
20 3,00 6,00 9,00 12,00 15,00 18,00 21,00 24,00
3,0 450 9,00 13,50 18,00 2250 27,00 3150 36,00
40 6,00 12,00 18,00 24,00 30,00 36,00 42,00 48,00
50 150 15,00 2250 30,00 37,50 45,00 52,50 60,00
6,0 9,00 18,00 21,00 36,00 45,00 54,00 63,00 72,00
70 10,50 21,00 3150 42,00 5250 63,00 7350 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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[lnarpamma nuHenHoro pacwupenus ansa 1py6 POCTepm FRP

LnvHa 1pyOsl
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Tabnuua N°9 Tabnuua nuHeAHOro pacLIMpeHns B 3aBUCMMOCTM OT TEMMEPATyYpbl U JJIMHbI 0Tpe3Ka TpybbI

JInnHa Pa3nuua temneparyp AT, °C
TPy6bI, M 10 20 30 40 50 60 70 80 90 100
0l 0,04 0,07 o 014 018 021 025 028 032 035
02 0,07 014 0 028 035 042 0,49 0,56 063 0,70
03 o 0 032 042 053 0,63 0,74 084 095 105
04 04 028 042 056 0.70 084 098 1) 126 140
05 018 035 053 070 088 105 123 140 158 185
06 0.1 042 063 084 105 126 147 168 189 210
07 025 049 074 098 13 147 172 196 221 245
08 028 0,56 084 12 140 168 196 224 25 280
09 032 063 095 126 158 189 221 252 284 315
10 035 070 105 140 175 210 245 280 315 350
20 070 140 210 280 350 420 490 560 630 7,00
30 105 210 315 420 525 630 735 8,40 9,45 1050
40 140 280 420 650 7,00 8,40 9,80 120 12,60 14,00
50 175 350 525 7,00 875 10,50 1225 14,00 15,75 17,50
6,0 210 420 630 8,40 1050 1260 14,70 16,80 1890 21,00
70 245 490 735 9,80 1225 14,70 1715 19,60 2,05 24,50
8,0 280 560 8,40 120 14,00 16,80 19,60 240 2520 28,00
9,0 315 630 9,45 12,60 15,75 1890 2,05 2520 2835 3150
10,0 350 7,00 10,50 14,00 1750 21,00 24,50 28,00 3150 35,00

4.4 KomneHcaums NUHeRHOro paclumpeHns

B Tex (1yyadx, Korga CaMoKomMmneHcaumsa prﬁonposo,u,a HEBO3MOXXHA 3a cueT bonee yactoro Kpenexa Wnu CyLWecTBYIOLLed apXUTeKTypbl
3[laHNg, 3Has NUHeNHoe pacluMpeHne, MOXHO PaccynTaTb U NPUMEHUTL CneumnanbHbie KOMMeHCaTopbl:

l-06pa3Hblit KOMNeHcaTop M-o06pa3Hblit KOMNeHcaTop lpegBapuTensbHoe HaTsSXKeHue lMeTneobpasHblit KOMNeHcaTop
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[-0bpa3HbI KoMneHcaTop

MuHumanbHas gnvHa rnbkoro KOMMNeHCcaTopa paccymTbiBaeTCa no cnepyioLien (I)opmyne:

L = K/dAl

Tabnuua N°10

0603HayeHue Onpepenexue Bennumxa
L, MunnmanbHas annHa rubkoro KomneHcaropa MM
K KoHcTaHTa matepuana 15%/25*
d HyxHbii gnametp TpybonpoBoaa MM
Al JInHeitHoe pacwupenne MM
At Pa3Huua mexay pabouyeit Temnepatypoii U TeMnepaTypoi Npyu MoHTaxe °C

*15 pns Tpy6 apMMpOBaHHbIX CTEKJIOBOIOKHOM, 25 ans ogHoCOoMHbIX Tpy6 PP-R

v

HL1

T
Inm
[~/

L&
Y — meicTBYIOWARA CMNA NMHEHOTO paclIMPeHns

(0 — ckonb3swas onopa

HO — HenoaBwkHas onopa

L — AnvMHa KOMNEHCaLMOHHOTo 0Tpe3Ka Tpybbl

l1-0bpa3Hblit KOMNEHcaTop

<0

[1-06pa3Hblil KOMNEHCATOP SIBASIETCH COCTABHLIM U3 ABYX [-06pa3HbiX KOMMEHCATOPOB, MO3TOMY MUHMMANbHas AMHa rMOKOro KomMneHca-
TOpa PaccYnTLIBARTCA TaKXKe Kak U ans [-06pa3Horo KomMneHcaTopa, a MMHMManbHas WupuHa M-06pasHoro KOMNeHCaTopa paccyuTbIBALTCS

no cnepywouein popmyne:

B . =2Al+B,

Ba

HO

Bmin
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Tabnuua NeTl

0603HayeHmne Onpepenexue BenuunHa
B, LLnpnHa KOMNEHCALMOHHOO KoMeHa MM
Al JInHeitHoe pacwmpenne MM
B, be3onacHoe paccrosiHue 150 mm

KomneHcaums ¢ npenBapuTesibHbIM HaTAXeHunem

Wcnonb3oBaHne npesBapuTeNbHOTO HATAXEHMS B KOMMEHCATOPE M B YUIOBUAX HEXBATKM MECTa MO3BOMISIET YMEHbLWMUTh WUPHHY rMBKOro
KomneHcaTopa B_ , npu 3T0M 06ecneyns paBHOMEPHOCTb BHEILIHEr0 BUA KOMNEHCATOpa:

[invHa rubKoro KOMNeHcaTopa C NpeaBapUTesIbHbIM HATSKEHNEM PAaCCUMTLIBAGTCS MO Cneayioulei Gopmyne:
L, = K/dAI2

Tabnuua N912

0603HayeHe Onpepenexue BenuunHa
L, QlnnHa rubkoro KomnexcaTopa C npefBapuTeNbHbIM HAaTAXEHNEM MM
B, LLpuHa KOMNEHCALMOHHOTO KOMeHa MM
Al JInHeitHoe pacwmpenne MM
B, besonacroe paccrosHue 150 mm

MNetneobpa3zHbin KOMNeHcaTop

B tex cnyuasx, Korna camoKommeHcaums TpybonpoBoaa HeBO3MOXHA 3a cyeT Goee YacToro Kpenexa MNN CYILECTBYIOLLERA apXUTEKTypbI
30,aHUs, 3Has NINHEAHOe paclMPeHne, MOXHO PaccynTaTb U NPUMEHNTL netneobpasHble KoMnescatopbl. KomneHcupylowas cnocobHocTb
B 3aBUCMMOCTM OT AMAMeTpa npueefeHa B Tabnuue 1.

Tabnuua 1. KomneHcupytowwas cnocobHoCTb neTneobpasHbIx KOMMNEHCATOpOB

HapyHbii Anametp = 20 2% 32 40
Tpy6bl, MM
KomneHcupyowas 85-90 80 65-70 55 45
CnocobHOCTb, MM

Henongsssas S x\Tl HEW

anopa ,.-'(
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MpumMep pacyeta IMHEAHOTO PacLIMPEHUs N KOMMEHCaTopa:

3apaua 1.

Heobxopmmo paccumtaTh MUHUMAanbHble pa3mepbl [1-06pa3Horo KomneHcaTopa 419 NOAMNPONUAEHOBOI TPYbbl apMUPOBAHHOI CTEKIIOBO-
nokHoM POCTepm Aqua. [inuHa pacueTHoro yyactka 60 metpos, pabouas Temnpeatypa B cucteme 65°C,

Tabnuua N°13

Bennumna 0603HaueHne 3HaueHmne BenunumHa
Ko3adpdpuumeHT nuHenHOro paclumpeHmus ans apMUpPoBaHHbIX o 0,035 wm/meC
Tpy6
[lnnHa KOMMNEeHCaLNOHHOro 0Tpe3Ka Tpybbl L 60 M
Hapy»Hbiin guametp TpybonpoBoaa d 32 MM
Pa3Huua mexpay pabouein Temnepatypoii At 65 o
1 TemMnepaTypoi NpyU MOHTAXe

Pewenne: Onpegensiem nuHeitHoe paclumpenue, obpasyoleecs Ha yyacTke 60 m:

Al = 0,035*60*65 = 136 MM
B kauecTBe TMNa KomneHcaTopa ucnonb3yem [1-06pasHblit KomneHcatop. [ins 3Toro pa3busaem 1-06pa3Hblit KOMNeHcaTop Ha ABa -06pa3Hbix
KOMMNeHcaTopa, Nony4u1s Npu 3TOM ANMHY KOMMEHCALMOHHOr0 0Tpe3ka TPY6bbl paBHyio 30 M 1 COOTBETCTBEHHO 06pa3yloLLeecs Ha 3TOM OTpe3Ke
NNHeRnHoe paciunpeHne 68 MM.

Torga, L, = K* N 32*68 = 699 mMm

B = 150+2*68 = 286 MM

150 mm

HO

286 mm

30 000 mm 30 000 mm

lMonyyeHHble faHHbIe onpefensioT pa3mepsl [1-06pa3Horo komneHcaTopa pasHble: 699 Mm x 286 Mm.
Ecnu apxuTeKTypa 30aHNs He N0O3BONSIET YCTAHOBUTL AaHHbIA KOMNEHCATOP, TO C1efyeT YBENYMBATL KOIMYECTBO KOMMNEHCATOPOB, YMEHbLLAs

NX pa3mepbl. [ing 3toro pa36MBaeM NPAMOJIMHENHbIA Y4aCTOK Ha 2, Npy NOMOLLN HenoABUKHOW OMOPbI. Mocne yero paccynTbiBaeM Ha Kaxabli
M3 NONyYeHHbIX Y4aCTKOB ”-06pa3HbII7I KOMMNeHcaTop, COCTOAWMA u3 4 r—06pa3HbIX KOMMNEeHCaTopoB C KOMMEHCAUNOHHbIMU OTpe3KaMn

15 meTpos.
Torga, Al = 0,035%60/4*65 = 34 MM
L, = K*\32*34 = 494 mm

B = 150+2%34 = 218 mm
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lonyyeHHble faHHble onpenensioT pa3mepsl [1-06pa3Horo komneHcatopa pasHble; 494 Mm x 218 MM,

4.5 Cnocobbl KpenneHnus

MoHTax TpybonposopoB cuctembl POCTepM [oMmKeH OCYLLECTBASATCSA C YHETOM JIMHEIHbIX PacluMpeHnit, 0cobeHHOCTei MaTepuana u coefnHe-
Huit. B kpennenun TpybonpoBoaa ncnonb3yiotca ckonb3sime (CO) n HenogsmkHble onopbl (HO).

YcTaHoBKa HenofBUMXHbIX 0Nop Heobxopuma ans xecTkon Gukcaumm TpybonNpoBoAa, B KAUECTBE HEMOLBUKHBIX OMOP MOXKHO MCMOMb30BaTh
XOMVYTbI C FaiiKoi N PE3VHKONM, KPenieHne KOTOPbIX MPONCXOANT NPKU NOMOLLY WNWIbKKM, CaMope3a unu aHkepa. CyLwecTByeT HeCKObKO Bapu-

dHTOB YCTAHOBKW HenoABWXHbIX onop:

2. B mecTax oTBeTBneHus Tpybonposopa 3. Ha npsMbIx oTpe3Kax npu nomowymn
YCTaHOBKM JKECTKUX XOMYTOB

4. B mecTax npucoegnHeHns apmartypsbl 5. Mexay AByMs GacoHHBIMU U3LENUIMM 6. [pu nomoLLm ABYX XOMYTOB M OJHOTO
duTUHra

YcraHoBKa nofBumxHbIX onop obecneunBaeT cBobopHOe ABIKEHME TPYDbI Ha KOMNEHCUPYeMbIX yyacTKax Tpybonposo-
3, B KaUecTBe NOABVKHOI ONOPbl MOXHO MCMOMb30BaTb KPenneHne-Kuncy uimu cBobofHo 3aTsHyTbIi XOMyT. YcTaHoB-
| o Ka MOABMXKHbIX ONOP OCYLLeCTBASNETCH Clenywmum obpasom:
D s
|

Ha npsambix otpeskax Ttpybonposoga npu Ha noABecHbIx xomyTax Vknapka Tpybonposoga B cBo60AHbIN xenob
MOMOLLM YCTAHOBKMU KNUMC M He 3aTAHYTbIX
XOMYTOB
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PaccrosiHme mexay onopaMu npu ropu3oHTanbHoM npoknaake Tpybonposopa (CM 40-101-96)

Tabnuua N4

PaccrosiHme, MM
HoMunHanbHbIN HapyXHbINA
[vameTtp Tpy6bl, MM

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 150 150 1000
75 1500 1500 1400 1400 1250 150 1100
90 1600 1600 1500 1500 1400 1250 1200

Mpn npoeKTMpPoOBaHMM BepTUKANbHLIX TPYHONPOBOAOB OMOPbLI YCTaHABNNBAKTCA He pexxe yem yepe3 1000 mm ans Tpyb HapyXKHbIM LMaMeTpoM
10 32 MM 1 He pexe yem yepes 1500 mm ang Tpy6 bonblioro anametpa.

4.6 Tennonsonauusa Tpybonposonos

«Tennosyio U3onALMI0 CllefyeT NpesycMaTpuBaTth Ansg TpybonpoBoAoB CUCTEM OTON/EHUS, NPOKNAAbLIBAEMbIX B HEOTAN/IMBAEMbIX NOMeLLe-
HUSIX, B MeCTax, [ BO3MOXHO 3aMep3aHue TEMJIOHOCUTENS, B UCKYCCTBEHHO OXNAXKAAEMbIX MOMELLEHNSX, @ TaKXKe Ans NpepynpexpeHns
0XO0roB W KoHgeHcauuu Bnaru..» (CM 60.13330.2012; CM 61.13330.2012; CN 31.13330.2010).

Tpybbl 1 daconHble u3genms POCTepm 0bnajatoT cyliecTBeHHo bonee BbICOKOW CTeMeHbld Camou3onsauun (Ko3GGuUMeHT TennonpoBoaHOCTH
PP-R coctaensiet 0,15 B/m x K), bnarogaps yemy Tpebyetcs cyliecTBEHHO MeHbLLEee KONMYECTBO TENON30MSLMOHHbIX MaTepuanoB B CPaBHEHUM
C MeTannmyeckumu Tpybamum.
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5. TMAPAB/TIMYECKMIA PACYET

5.1 TnapaBnuyeckui pacyer

pr,paanqecmﬁ pacyeT cuctem XosioaHoro, ropayero BOJJ,OCHB6)KEHVIFI W 0TONJ1I€HNA 0CHOBbIBAETCA HAa OCHOBHOM YpaBHEHUN EEpHyﬂJ'IVII

Ah - cymma notepb AaeneHns

Ah, - notepu o ke Tpybonposoaa

Ah_ - MeCTHble notepy

A - K03 PUUMEHT CONPOTUBNEHNUS TPEHNS NO YINHE

Ah= Ah#+Ah_

Ah = N/G*RR2g+TH\P/2g

Ah, = N/d*\?/2g | - pouna Tpybonposopa
d - nmametp Tpybonposoga
Ah_ = T2 V/ - CKOPOCTb ABIKEHNS XUAKOCTH

@ - ycKopeHue cunbl TkecTy (9,81 M/A)
(- Ko3pPULMEHT MECTHOTO CONPOTUBIIEHNS

Pacuet HaunHaeTca C onpegeneHns pacxoda XUAKOCTH Ha KaXKaoM yyacTke Tpybonposoga. [lanee ans onpepenenns avameTpa Tpybbl HeobxoaMmo 3HaTb
3HaYeHWe CKOpOCTM MOTOKA, KaK MOKA3blBAeT MPAKTUKa SKOHOMUYECKN BbIrOAHbIM ABNAETC 3HauyeHue okono 1 M/c. OfHaKo, MaKcMMaribHoe 3HayeHue
[LONYCKAETCS,

- NS X0N0AHOro U ropsyero BofocHabxeHus, cornacHo (1 30.13330.2020, He 6onee 3 m/c.

- BNS cucTeM oTonneHus 3To 3Havenue, cornacHo (N 60.13330.2020, npuHumaeTcs B 3aBUCHMOCTH OT AOMYCTUMOTO 3KBUBASIEHTHOIO YPOBHS

3BYKa B NOMELLEHUM:

a) Bbiwwe 40 gbA - He 6onee 15 M/C B 06LLECTBEHHBIX 3AAHUSX U NOMELLIEHUSX; He boree 2 M/C - B aMUHUCTPATMBHO-ObITOBbIX 30aHNSIX W NOMELLEHHNSIX,

He bonee 3 M/C — B NPOM3BOACTBEHHDBIX 3AAHNSX U MOMELLEHMSIX,

6) 40 nbA v Huxe - no Tabnmue NI6:

Tabnuua N215

Jlonyctumblit [lonyctumas cKopocTb ABMXKeHMS BOAbl, M/C, B Tpybax npu ko3dppuumueHTax MeCTHbIX CONPOTBNIEHNUH y3Na
3IKBNBANEHTHbIN oTONMTENIbHOro NpUbopa N CTosika C apMaTypoi, NPMBEAEHHbIX K CKOPOCTH TenyioHocuTens B Tpy6ax
ypoBeHb Wwyma, ab
nob 10 15 20 30
25 15715 11/0,7 0,9/0,55 0,75/05 0,6/04
30 1515 15/12 1210 1,0/0,8 0,85/0,65
35 15/15 15/15 15711 12/0,95 1,0/0,8
40 15715 15715 15715 15715 13/12
Mpumeyanus:

perynupoBKy, B 3HaMeHaTese — NP1 NPUMEHeHUN BeHTUIIeN.

I 1. B unumtene npusepeHa AONYCTUMAsl CKOPOCTb TEMJIOHOCUTENS MPY NPUMEHEHUU KPaHOB NPO6OUHDBIX, TPEXXO0BbIX U ABOHHON

2. CkopocTb ABMKEHMS BOAbI B Tpybax, NpoKNaabiBaeMbixX Yepe3 HeCKobKO MOMewWeHni, CieayeT onpeaensTb, NpuHUMas

B pacuer:

EI) nomMeuieHve C HaMMeHbLWUM AONYCTUMbIM 3KBUBAJIEHTHbIM YPOBHEM LIYMa,

6) apmatypy ¢ HanbonbWNM K03PPNULNEHTOM MeCTHOTO CONPOTMBIIEHNS, YCTaHaBNUBaeMyIo Ha niobom yuacTke Tpybonpo-

BOAa, NPOKNAAbLIBAEMOr0 Yepes 3T0 NomMeweHune, npu anuxe yyactka 30 M B 06e CTOPOHbI OT NOMeLeHKS.
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3Has pacxop, U MaKCMManbHY CKOPOCTb, Mbl MOXXEM C MOMOLLbI0O HOMOTrpaMM BblbpaTh HeobxoauMbiit guametp Tpybonposopa.

Mvpopasnuyeckuii pacuet TpybonpoBogos u3 PP-R n PPRT 3akniouaetcs B onpefeneHnn noTepb Hanopa Ha NpeofoNieHne ruapaBnnyecknx conpo-
TUBNEHNH, BOHUKAIOWMX B TPY6e, B CTbIKOBbIX COBAUHEHUSIX N COBAMHUTENbHBIX JETANsAX, B MeCTax Pe3KUX NOBOPOTOB U U3MEHEHWA AMaMeTpa
TpybonpoBopa.*

*(I1 40-101-96 «MpoekTupoBaHue u MoHTaX TpybonpoBofoB U3 nonunponuneHa «Pavpom cononumep» ot 09 1996 N°13/214

mapaBnMyeckue notepn Hanopa B Tpy6ax MOXHO ONpeAeuTL N0 HOMOrPaMMaM:

Homorpamma notepb pasnexus gnsa 1py6 POCTepm SDR6 npu temnepatype 20°C

RO

A0xE.T

LWZA)
«
AN

I2x5.4

nicek

]
o 2542

2034

e

XX

\

NN
[e7uwe N[ aowme }\
[(ozwe ] (0w | [asme | [ocue N 0.!«.1—1]\] 1.0 [ 2.2ut
0,01 T L1 | | 111% T T Trrx s — e T
10,00 100,00 1000,00 10 000,00
——p [epenan JaeneHus MNaim

Pacxon

Homorpamma notepnb pasnexus gnsa 1pyb POCTepm SDR6 npu Temnepartype 60°C

10x18.4 80x15.0 T5x12.5 E3105
10,00 - - -
RN N N VA N N VA5 = W A e S N = 2T
Y AN = b
| ! ; ; T [ : ‘IIII-iGNB.?
I2x5.4

—» nicex

= e oo

0,01 | L.'E”.‘J“.L | [oame | | 04wt || 05mc l[ 9.6-w'|.‘| lO.Bu"{; M 10w ‘|\\_ |

10,00 100,00 1000,00 10 000,00
——p [lepenan Jasnenus MNa/m
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Homorpamma noteps sasnenus ans 1py6 POCTepm FRP, apmupoBaHHbix cteknoBonokHom, SDR7,4/SDRI npun Temnepatype 20°C

NSRS NS -
A NENA N SENS oS ol SERE
NN s N
g > 1]
AN o5 Sp SNt SE=E
SRS NS Sk e
< KT ><<(\ S
R ORI R
— s
> N
N N T N T N e O NN N2
g i TN DTN N N
: SNEEE =B AU NN =
></ ~ N \ \I\\LI\\L I\ : \14:CI
a0 \%aﬂ |n2w>c.3wz| |o>}\: |g_m»:]q?mNaéwc i| |Ioulvc |-i 1

10,00 100,00 1000,00 10 000,00
—» [epenag Qasnexua Naim

Homorpamma notepb pasnenus ans 1py6 POCTepm FRP, apmupoBanHbix creknoBonokHom, SDR7,4/SDR9 npun Temnepatype 60°C

M0x12.3 %101 T5xBA B3x7.1

X

10,00 \\ \\ . —— \\: \\ NS \\,.- >_)( — '_;__: 50x5.6
RSSO S =
. XKS§>{ ‘>‘< N \3(></ [ T1 s2as
§ X =
LS SR OSIO IR ST
= i NS =" \*\(\, = > >
RN e S W B L = 20:28
TN S VAN ST
I X N N N \ Py O
e e S SR O
— -
010 é /)\ | >< b D .
S SO
& >§/ D \\\ \
S S caiili N AN AN
0.04 | lo.m-:’| | 0.2uc | | o.s-‘v\:r| | 0.4 wic Il G.Su"‘:‘ll 36mf\|\!
' 10,00 100,00 1000,00 10 000,00

— » Mepenap QaeneHus Ma/m

Homorpamma notepb pasnenus ans 1py6 POCTepm FRP, apmupoBanHbix creknoBonokHom, SDR7,4/SDRI npun temnepatype 90°C

10,00 - 1M0x123 90x10.1 75x8.4 a1 wons
O \ i N kz\:r’ : ! T aoas
RE S
N N NX
. N N )ik 3236
NN ><><\\ 2505
=TT - 20628
SR
X}\X N\ >/ pe
°-‘”/§><5<>< HN X>‘<k {
g / AN | {/ H ™, T T { 20mt
o A= AN N AN NN N,
& DTN N AN NI SN N
e CAIEA ARNENNA V=
J[ooue —-r.zmc 1.6 we
0,01 l—-—l‘”w: L 9| M\\I Fj”)cl \" .m -v\c Il ‘?‘6“{@ J Il Djl”)?i I IG.I:"cn I O\Bmc |'\lbl.\r'a\w\: | N,
' 10,00 100,00 1000,00 10 000,00

———» [epenag Jasnenua Malm
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KO3OOULMEHTbI MECTHBIX COMPOTUBNEHWIA )11 ®UTUHIOB POCTEPM —» HAMPABJIEHUE MOTOKA

Ha3BaHue PucyHok VYcnosHoe obo3HaueHmne Mpumevanne 3HaueHune
\
Myora 0,25
Mepexop, Ha:
1 pnametp 0,40
- x 2 inameTpa 0,50
Mydta nepexogHas - 3 nuametpa 0,60
_/_ 4 pnametpa 0,70
5 anametpos 0,80
6 nuametpos 090
Vronok 90° ‘ I_ 120
Vronok 45° ( ( 0,50
lpoxopHoi B Clyyae
L pa3fieneHns noToka 025
—> —>
] f | PazneneHne notoka 120
—> —>
TpoiiHnku (nusiHme noTokoB 0,80
v
—> —>
i’) Pa3penenune notokos 1,80
: v
-— > (nusHMe NpoTMBONOMNOX- 300
HbIX MOTOKOB '
N L]
-—  — Pa3penenune notokos 3,70
-
KpecroBuHa
N
P - CnusHme noToKoB 210
mEYE
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KOI®OUUMUEHTbI MECTHbIX CONPOTUBNEHUM 11 GUTUHTOB «POCTEPM» —» HAMPABJIEHUE NOTOKA

Ha3BaHue PucyHok VYanosHoe 0603HaueHne

Mpumeyatmne 3HaueHue

3HaueHue PeayKuUNOHHbIE TPOAHNKN

3HaueHns CKNaAbIBAIOTCA M3 COOTBETCTBYIOLMX 3HAUEHUI ANA TPOMHUKOB U PeAYKUNOHHbIX MydT

MydTa kombuHMpoBaHHas —_ m 0,50
C BHYTpeHHei pe3bboii L '
—
MydTa kombuHMpoBaHHas —_ 070
C BHeLHe pe3bboi '
.\ —
Yronok KOMbUHMPOBaHHBIN T | 140
C BHYTPeHHei pe3bboit '
P N
_ —>
Yronok KOMbUHNUPOBaHHBII 160
C BHeLwLHeii pe3bboit f , T | m '
Pa3penenne notoka:
_ 16x1/2"x16 140
\ 20x3/4"x20 140
\-_\__\ .
TPOHUK KOMOUHMPOBAHHDIiA . F T EI 20x172"x20 160
C BHYTpeHHei pe3bboit > ' —> —> 25x3/4"x25 1,60
’ 32x1"x32 1,60
25x1/2"x25 180
32x3/4"x32 1,80
ﬂ T E Pa3penenne notoka:
TpoHNK KOMOUHNMPOBAHHBIi —> —>
C BHewWwHeii pe3bboit
20x1/2"x20 1,80
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1. HOMEHKJ/IATYPA

TPYBA POCTepm pnis ropsyero BosocHabxenus u
] TPYBA POCTepm pnsi ropsivero v XonoaHoro P OTOM/IEHNS, aPMUPOBAHHAA CTEKNOBONOKHOM, PPRT FRP
BogocHabxenus PP-R SDR 6 SDR 9 (Bo3moxkHo npou3soactBo SDR 6/5 no 3anpocy)
4 v . . d, Mm s
i 20 2,8*
20 34 SN '
h’.:"‘ < \\\ 25 35*%
25 42 ' .35
2 54 N 3 36
40 45
40 6,7
50 5,6
50 83 —
—— 63 71
: S — 63 10,5 — _
e S —— . ; 75 84
—— 75 25 || . o,
..... S : e 90 10]
S, 90 15,0 ' =5
— 110 123
110 183
125 208 125 14,0
* CootBetctByeT SDR 7,4
TPYBA POCTepm st ropsiyero, XonoaHOro TPYBA POCTepm fnisi ropsiyero u XonofHoOro
3 BOLLOCHABEHNS M OTONNEHUs, apMUPOBAHHAs 4 BOL,0CHABKEHNS, apMUPOBaHHas CTEKNOBOIOKHOM
creknosonokHom, PP-R Aqua SDR 6 PP-R Aqua SDR 7,4
dmm s d, Mm s
S . S .
ST 20 34 P 20 28
LXK LXK
N N
N\t 2 54 N\ 2 14
40 6,7 40 55
— 50 83 — 50 6,9
- e —— 63 105 i, e — 63 86
— 75 125 — 75 103
=R 90 15,0 : T 90 123
110 183 110 151
125 208 125 17
*Tpybbl BbINYCKAOTCA B 0Tpe3kax 23,4 M
3ATNYILKA d, MM AMEPUKAHKA BP d.MMm
20
5 20x1/2
32 25x3/4
40
32x1
50
63 40x11/4
L] 50x11/2
90
110 63x2
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AMEPUKAHKA HP d,mm MY®TA KOMBMHUPOBAHHAS HP d, MM G, MM
20x1/2 20x1/2 172"
25)(3/4 9 20 3/41!
31 M % 72"
40x11/4 25 3/4"
50x11/2 EY) 3/4"
63x2 EY) "
75x2 1/2 40 &
OJIAHEL, CTAJTbHON d, Mm BTY/KA MOA, OJTAHEL, d,Mm
50
63 50
75 ‘ 63
90 - 4 75
110 : 90
125 1o
MYDTA KOMBMHWUPOBAHHAS BP d, MM G, MM MY®OTA KOMBUHUPOBAHHAS d, MM G, MM
. C BP (MOJ KiOY)
20 12 2 r
20 3/4"
40 11/4"
25 172"
50 112"
‘ 2 3/4"
R 3/4" 63 2
EY) "
75 212"
40 &
MY®TA KOMBUHUPOBAHHAS d, MM G, MM MYOTA dMMm
C HP (MO, KMToY) 20
EY) 1 \ -
40 11/4" N EY)
\\__
50 112" : 40
50
63 2" 63
75 212" 5
90
90 3 10
125
0BBOJI KOPOTKMA d, Mm 0B6BOJ, ANNHHbINA d, Mm
20x29 20
25x34 Se— —— 2%
32x42 EY)

4]
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MY®TA NEPEXOJHAS BB d, Mm MY®TA NEPEXOAHAS BH d, MM
25%20 25x20
32x20 . 32x20
32x25 . 32x25
40x20 -
40x20 y jgxgg
) 40x32 X
50x20 . 40x32
50%25 50x20
50x32 50x25
50x40 50x32
63x25 50x40
63x32 63x20
63x40
63x50 g;gg
63x40
TPOVHMK 90° d. MM 63x50
25x20x20 75x50
25x20x25 75x63
32x20x20 90x63
\ 32x20x25 90x75
- i 32x20x32 110x90
32x25x32
40x20x40 TPOMHUK 90° PABHOMPOXOHbIM d, MM
40x25x40 20x20%20
40x32x40 25x25x25
50x20x50 323232
50x25x50 40x40x40
50x32x50 50x50x50
50x40x50 63x63x63
63x20x63 75x75x75
63x25x63 90x90x90
63x32x63 110x110x110
63x40x63
63x50x63 METAEOBPA3HbIA KOMMEHCATOP d, MM
75x40x75
75x50x75 20
75x63x75 -
90x63x90
90x75x90 E)
TI0x75x110
110x90x110 40
KPECTOBUHA d, mm VTOMbHIK KOMBUHUPOBAHHbII Pasmep
C KPEMEHVEM BP
™ 20 9 20x1/2"
%
25¢1/2"
E)
, 0 / 25x3/4
VFOMbHUK KOMBUHUPOBAHHbI - 6w VFONbHIK KOMBUHUPOBAHHbIM HP dmm G, MM
C KPEMIEHVEM HP 20 "
2 - PR 20 3/4"
h i S 25 172"
, ] % " 2 /4"
% 7~ ) 34"
. % 3/4" 2 -
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YrO/bHUK KOMBUHUPOBAHHbIN d,MMm G, MM TPOWHUK KOMBUHUPOBAHHbIN d,mm G, MM
BP 20 172 BP 20 1
- 20 3/4" 20 3/4"
\ 25 /2" : 25 172"
— ' 25 34" ' 25 3/4"
v EY) 3/4" ﬁ 32 3/4"
32 1" 32 1"
TPONHUK KOMBUHUPOBAHHbIA HP dMm G, MM 3ATTIYILKA C HAPYXKHOR PE3bBON G
20 2
20 3/4" 7"
. 25 12"
: 25 3/4" 34
W e 22 34" -’ .
3 I
0TBO/ 90° d, Mm 0TBOJ 45° d, Mm
20 20
%5 %5
32 32
. /,)-\_ 40 40
50 50
63 63
75 75
90 90
10 10
KPAH LLAPOBOM d, Mm OULTP KOCON 4 am
20
%5 20
32
40 ﬂ 25
50 ‘
. 32
YrONbHUK KOMBUHIPOBAHHbIIA CMEHHBIE HATPEBATE/IbHBIE d. mm
C KPEN/IEHUEM IBOMHOW BP dMm G MM HACALIKK 3(5)
- 32
A 40
& : ¥ = 50
» 20 174 gg
& 90
110
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CBAPOYHbII AMMAPAT 1500 BT
QWAMETPbI 20-63MM
(B KOMNNEKTE HACALIKW 20-40)

CBAPOYHbII AMMAPAT 2000 BT
AWAMETPbI 20-110 MM
(B KOMMNNEKTE HACALKW 50-75)
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CNCTEMA TPYB U3 CLUMTOIO
[MONTMITUNTEHA PE-X




CUCTEMA TPYB 13 CLLINTOTO NONUSTUNEHA PE-X

1. Tpy6bi u3 clwumntoro nonudtunena PE-X POCTepm

1.1 0bwasa nupopmauus

Tpy6bi PE-X — 310 TpYybbI M3 CumToro nonnatuneHa. Monekynbl NoOAM3TUNEHA B AAHHOM BUAe TPYb «CLUNMBAKTCA» APYr C APYIOM, B pe3ynibTaTte
yero Tpybbl PE-X npuobpetaioT fON0MHUTENLHYI NPOYHOCTb, FTMOKOCTL M «NamsTb GOpMbl» — CNOCOOHOCTL BO3BPALLATh NEPBOHAYASNLHYIO
dopmy flaxe npu cunbHbIX fedpopmauuax. Mog cumsKon noapasymeBaeTcs CO3[aHUE NPOCTPAHCTBEHHOM PEWETKN B NOANITUIEHE BbICOKO
MNOTHOCTYM 3@ CYBT 06pa30BaHnA 06BLEMHBIX NONEPeYHbIX (BA3H MeX Ay Makpomonekynamn nonumepa. 0THocuTenbHOe KoNnyecTso 0bpasy-
IOLLMXCA NOMEPeYHbIX (BA3eR B efuHuLLe 06bEMa NONKUITUNEHA OnpeaenseTcs NoKasaTenem «CTeneHn CLIMBKU.

Jkcnnyataums Tpy6 PE-X MOXeT ocywwecTBASTLCA Npu Temnepatypax go +95 rpagycos. YcToitunBoCTb MaTtepuana Tpyb K xumuyeckum Bo3gei-
CTBUAIM N0O3BONSET TPAHCMNOPTMPOBATL BOAY W LeNblil P, TEXHUYECKNX XUAKOCTElA, UTO yBeNMumnBaeT 06nactb npuMmeHeHns TpybonpoBoaos.

1.2 Metoab! ciumBku PE-X

Komnauusa POCTepm npeacrasnset Tpybol PE-X aByx Bugos — PE-Xa u PE-Xb, paznuyaiowmxcs no MeTony CLUMBKM NOMMITUNEHA.

PE-Xa — nepokcuaHblii MeToA. lepoKcMaHas cuMBKa, 3TO NPOLECC aKTUBHOTO B3aUMOAERACTBNS CBODOAHBIX PafuKanos, NOSBAEHUE KOTOPbIX
BbI10 CNeLanbHO MHULMMPOBAHO NOBbILIEHMEM TeMnepaTypbl. Peakuus cBo60AHbIX pafiuKkanos (Mosiekyn co CBO60AHONM (BA3bIO) NPUBOAMT K
0bpa3oBaHuio yrnepoa-yrnepoaHbIX CBA3ei MeXay NoMMEPHbIMK LienoYKamu. [1ns nofyyeHus CLUMToro nonumepa no cnocoby A nonmatunen
nepep, 3KCTPYANPOBAHNEM PACN/IaBASIETCs BMECTE C aHTMOKUTTUTENAMMN U NEPOKCMAAMN.

PE-Xb - cunaHoBblit meTog, [lpuMeHeHne CunaHoB NO3BONSIET NOYUMTL boniee rMbKMiA M 3IKOHOMWYHBIA NPOLECC CLIMBAHMS, U 3Ta TEXHONOTUS
LUINPOKO NpUMEHSIeTCs Ans npon3soAacTBa Tpy6 bonee 30 net. (NaHONBLHO-CLUNTLIE MONEKYAbI B MOIN3TUEHE (BS3aHbI KNCIOPOSHOKPEMHME-
BbIMU «MoCTUKaMu» Si-0-Si, a He yrnepoayrnepoaHbiMm cesammn (-C, obpasyiowmmmcs B pesynbTate NEPOKCUAHOMO METOAA.

OcobeHHOCTM MeTOf0B CLLUUBKK

PE-Xa PE-Xb
+Bbiwe nokasatenb rubkocTu +bonee BbICOKME NPOYHOCTHBIE
(nerye MoHTaX) XapaKTepucTMKu

1.3 Mpenmywecrea Tpy6 PE-X

K ocHoBHbIM npeumyuwiecteam Tpy6 PE-X oTHoCuTCS:

1. CumBanue obpasyeTt MaTepuan, YCTOMYMBBIA K M3M0MaM W 0bnafatoLuii NamsaTbio GopMbl.

2. YCTOMUMBOCTb K XMMMYECKOMY BO3[EACTBUIO  pAacTBOpUTENed, Macen, Tpybbl He NOABEPMEHbl 3apacTaHuio, Koppo3uu
NN BO3HWUKHOBEHMIO CTAPEHMS.

3. Marepuan, wucnonb3yembii B Tpybax PE-X, 3nactMueH, OH amopTusMpyeT ruApaBnMyeckuid ypap  (Hanpumep, Koraa
PE3KO 3aKPbIBAWT KpaH cmecuTens). [lo  cpaBHeHWO C  0ObIYHBIMM  MeTaiIMUYecKuMn  Tpybamu  ruppasnuueckun  ynap
YMEHbLUAeTCH B TPU pasa.

4. BbicoKas cTeneHb YAAPONPOYHOCTH.
5. Tpy6bl He conepaT BewecTs, KOTOpble MOTYT NOBAMATL HA OpPraHoNenTUUeCKMe CBOMCTBA (BKYC, LBET, 3anax) BOAbI.
6. MoBbILWEHHAs YCTOMYMBOCTL K PACTPECKUBAHMIO.

7. MoBblWweHHas NPOYHOCTb HA Pa3pbiB.

3Tn cBoMCTBa XapakTepu3yT Tpybbl PE-X B KauecTBe npaeanbHOro peweHns ans oTonaeHus, CucTemM«Tensblid non», cuctem MBC nnu ans
TPAHCNOPTUPOBKM arpeccuBHbIX uaKocTei. CuuTbie nonuatuneHosble Tpybbl M3rotasnueatoTca B cootsetcranm ¢ [0CT 32415-2013.
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1.4 Xapaktepuctuku Tpy6 PE-X POCTepm

3HaueHns OCHOBHBbIX XapakTepuctuk Tpy6 PO(Tepm

Xapakrtepuctu 3HayeHune

Koapduument nuHenHoro pacimpenns, Mm/m °C 0,15
Koapduument TennonposogHocty, Br/m °C 0,35
LLlepoxoBaToCTb BHYTPEHHEN NOBEPXHOCTH, MM 0,007
MnotHoctb PE-X, r/cm? 0,94
KucnopopHas auddysus ans tpyb ¢ 01
AHTUKUCIOPOAHBLIM BapbepoMm, He > r/(M¥*cyT)*
MakcumanbHas pabouas Temnepartypa, °C 95
MakcumanbHas npegensHas Temneparypa, °C 10
MunumanbHas Temnepatypa ans | Pasmotka byxt 0
pabotbl ¢ Tpybamum, °C **

MoHTax coeguHenui +10
MuHuManbHasg Temnepatypa TpaHCNOPTUPYeMOii cpeabl,°CF* -40
(renenb cumBKY, He MeHee % 70/65***

* orBevaet TpeboBaHusam (I 60.13330.2020, npeanuncbiBalOW MM NPUMEHATb B CUCTEMAX OTOMJIEHNS NONMMepHbIe TPYbbI € noka3zatenem

KMCNOpoAonpoHuL.aeMoctyn He bonee 0,1 r/(M**cyr);
** g coorBetcTBum ¢ (M 41-109-2005
*** CTeneHb CLIMBKM, He MeHee %, ans Tpyb PE-Xa/PE-Xb
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CUCTEMA TPYB 13 CLLINTOTO NONUSTUNEHA PE-X

2. CUCTEMA POCTEPM TENAbIWA NON U3 CLLIMTOIO
MONIMITUNEHA

2.1 Homenknatypa Tennsbiit non POCTepm

Tpy6bi PE-Xa pns Tennoro nona

Tpy6b1 PE-Xb pns Tennoro nona

HomuHanbHbiit | Pasmep HomunanbHbiit | Pa3mep
N306paxeHne HanmeHoBaHKe N306paxeHue HammenoBanue
pa3smep, MM 6yxTbl, M pa3mep, MM 6yxTbl, M
Tpyb6a PE-Xa Tpy6a PE-Xb
POCTepm pns POCTepm pns
Tennoro nona 6.20) Tennoro nona 16 20)
' 100, 200 ' 100, 200
Tpy6a PE-Xa 20 (2.0) Tpy6a PE-Xb 20 2.0)
POCTepm pns POCTepm pns
Tenaoro nona Tennoro nona
c EVOH c EVOH
Qutnnrn
Pazmep
— "
! m OUTMHT "EBPOKOHYC" NS MOAKIIOUEHMS! 16x1/2
' = Gi‘. KONNEKTOPHBIX Y3108 16x3/4"
‘ 2013/4"

2.2 XapaKTepucTuka cucremol

Tpybbl POCTepm «Tennbiit nof» NpoOU3BOAATCA U3 MONEKYNAPHO-CLIMTOro nonustuneHa PE-X. Cunska nonnuatuneHa npusoauT K 06pasoBaninio
AOMOJTHUTENbHbIX MONEPeYHbIX (BA3eN MEXAY MOJeKYIaMu, YTO NPUAAeT UCXOLHOMY MaTepuany COBEPLUIEHHO HOBbIE KAYecTBa, @ UMEHHO
CTOMKOCTb K BO3[EACTBMIO BbICOKMX TeMMepaTtyp, 4To No3BosfeT NpuMeHATb TPYObl U3 cwmtoro nonustuneHa PE-X B cuctemax HanosibHOro

oTonyieHuns.

3HauyeHns 0CHOBHbIX XxapakTepuctuk Tpy6 POCTepm «Tennbiit non»

0603HaueHue HanmeHoBaHue 3HayeHune Benuumna
L. MakcumanbHas paboyas Temneparypa 70 °C
Tous Pabouas Temneparypa 20-60 °C
16x2,0 16 bap
MakcumanbHoe faBneHve ans Knacca skcnnyarauumn XB
b 20x2,0 13 bap
ma 16x2,0 95 6ap
MakcumanbHoe faBneHue ans Knacca kcnayataumm 4
20x2,0 84 6ap
P, MnotHocTb PE-X 094 r/cm?
P, MnotHoctb EVOH 119 r/cm?

2.3 KomneHcauusa NnMHeNHOro paclinpeHmns

JInHeiiHoe pacwmpeHne — U3MeHeHNe NUHeRHbIX pa3MepoB U GOpMbl Tena Npu M3IMEHeHUM ero Temnepatypel. B ciyyae HanonbHOro otonne-
HUS TPYObI MOrYT MEHATb CBOM pa3mepbl NP U3MEHEHUM TeMMepaTypbl TENAOHOCUTENS, YUMTbIBAS KECTKYI0 GuKcauuio Tpyb B Tene KKy,
BO3HUKAIOLLEE HaNpsKeHWe pacnpefenseTcs no TonwmHe creHku Tpybbl. B cea3m ¢ 3Tum He Tpebyetca opraHu3auns AONOMAHNTENbHBIX Mepo-
NPUATHIA N0 KOMMEHCALMM BO3HNUKAIOLLEr0 SINHENHO0 pacilunpeHns.

2.4 lpenmyuecrea cuctembl POCTepm «Tennbinn non»

Hanbonee komdopTHOE N paBHOMEpPHOE pacnpegeneHune Tensa B NOMeLLeHNn

JIKOHOMMS TENSIOBOI IHEPTUM 3@ CYET HU3KOW TemnepaTypbl TennoHocuTens u 3gpekTa camoperynsuum goctmraet 30%

Bce aneMeHTbI CMCTEMbI CKPbITbI - CYLLLECTBYIOT HOBbIE BO3MOXXHOCTM B A3aiiHe U 0GOPMNIEHNN MHTEPbEPOB

BopsHoe oTonneHue, B 0TAIMYME OT JEKTPUYECKOrO, HE CO3AAET INEKTPOMArHUTHOTO U3/Iy4eHNs, BPEAHOTO ANS 300POBbS YeNoBeKa
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" Pabotaer Ha nobom MCTOYHMKe 3Heprum (LLEHTpaJ'IbHOE OTOMJIeHNe, KOTeJT - ra30Bblil MM Ha UAKOM TOM/NBE, BHEKTDVNECTBO)
" HapexHoctb n NpoCTOTa IKCNNyaTauumn

2.5 06wume pekomenpaumnn no npoekTupoBaHuio cucteMmol POCTepm «Tennbin non»

Tennootgaya — nepeHoC TENNOTbl Yepe3 OrpaXAaloLLyo KOHCTPYKLMI0 OT B3aUMOAENCTBYIOWENR C Hel cpefpbl € bonee BbICOKOW TemMnepaTypoi
K Cpege C Apyroi CTOPOHbI KOHCTPYKLMK € bonee HU3Koi Temnepatypoit (CN 23-101-2004).

MoHTaXy CUCTeMbI HANOMILHOrO OTOMEHMS NPefLEeCTBYeT pa3paboTka TEXHNYECKOro NPOEKTa, B KOTOPOM JOMKHbI COAEPKaThCS:

~pacyeTbl TENNONOTEPb KAKAOM0 NOMELLeHNs (TeNNOTeXHUYECKWii pacyeT);

~pacyeTbl FMAPABANYECKUX NAPAMETPOB CMCTEMbI (FMApPaABIMYECKUiA pacyeT);

-yepTeX (Cxema YKIagKn KOHTYpOB);

cneuynduKkaunms matepuanos u 060pyaoBaHKS.

B npouecce npoeKTMpPOBaHNS CMCTEMBI HAMONbHOTO OTOMMEHNS ONPefeNsTCs CefyioWmMe napameTpbl:

=nuameTp Tpy6bl, war v rnybuHa yknagxu;

*[JIMHA OTOMUTENIbHOTO KOHTYPA;

*KOHPUrypaLms KOHTYpa;

*TeMnepatypa Tena0HOCUTeNS.

[lpoeKTMpoBaTh KOHTYPbI HAaMONbHOTO OTOMNEHUS CefyeT Takum 06pa3om, yTobbl HanNpaBuUTbL MOTOK ropsyero TennoHocuTens B Hambonee
XOMOAHbIE MOMELLEHUS — K HAPYKHBIM CTEHAM, OKHaM, BXOAHbIM [BepsiM. JenaTenbHOo KaXA0e NoMelLeHne 0TanamBath OTAENbHOI netnei,
bonbline NOMeLeHNs — HECKONTbKUMU METNSIMU.

Mpu pacyeTe CUCTEMbI HAMOMLHOO OTOM/IEHUS HEOOXOAMMO YYNTbIBATh KOHCTPYKLMIO MONA, B KOTOPO# BYAET yCTaHOBMEHA CMCTeMa, MaTepuan
MOKPbITMA Nona. B obliert cnoXHOCTH TennooTAaYa, NPUXOAALLAACS HA KaXAblA rPafyC pasHULbI MeXAY CpeaHen TeMnepaTypoit NoBepXHOCTH
nosia 1 TeMnepaTypoii Bo3ayxa B KOMHaTe, paBHa 11,5 BT/M% B XopoLuo yTenneHHbIX COBPEMEHHbIX JOMax B Camoe XOI0HOe BpeMsi Fofia 0To-
nuTeNbHas Harpy3ka pasHa 50-60 B1/m% UHbiMu cnoBamu, Ans nopaepaHus TemMnepatypbl B noMeleHun 20°C npu oToNUTeNbHOM Harpy3ke
Ha non 50-60 BT/m? TemnepaTypa NOBepXHOCTH Mofla 0MKHa ObiTh Ha 4,5-5,5°C Bbilue TeMnepaTypbl BO3AyXa B KOMHaTe.

Hag cuctemoit HanoNbLHOMO OTONNEHUS MOXKHO YCTaHaBMNBATb NPAKTUYECKK noboe NOKpbITUE nona, JieayeT ToJIbKO YYUTbIBATb, YTO Pa3Hble
MaTtepuanbl obnapaiot pa3HbIMK CBONCTBAMMU.

TennoTexHuyeckme nokasatenu MEITepI/IaJ'IOB*

TennonpoBogHOCTL
ConpoTusnenune MaTepuanos
HanmeHoBaHue Tonwmua cnos TennonpoBoAHOCTb 061waa TonwmHa cnos
Tennonepepaye OTHOCUTENIbHO
NOKpbITHS d, Mm Br/mK d, Mm
R, MK/Bt TennonpoBoOAHOCTH
napkera*
Tekctunb 10 0,07 0,15 10 3.5*k
MNapket 8 0,02 0,04 10 K
Kneii 2 0,02 0,01/0,05 10 K
NcKyccTBeHHbIi 5 023 0,022 5 N5
martepuan
Kepamunueckas nnutka 10 1 0,01 12 50*k
Mactuka 2 14 0,001/0,0m 10*K
Kepamunyeckas nnutka 10 1 0,01 20 50*k
PactBop 10 14 0,007/0,017 10*k
KameHb (Mpamop) 15 35 0,004 25 175*k
PactBop 10 14 0,007/0,01 70*k

*g cootBeTcTBum co (M 60.13330.2020, CN 23-101-2004

2.6 Cnocobbl yknapku 1pyb POCTepm «Tennblit noa» M3 CLUMTOrO NOSIM3TUIIEHA

CyliecTByeT HeCKOMbKO CXeM yKnaaku pabouen (rpelolieit) neTnu: 3mMeiiKa, ABOAHANA 3MeilKa, CNUpanb W CNUPanb CO CMELLEHHbIM LIEHTPOM.
Mpn MonTaxe netnn B Gopme 3MeeBUKA NOAAYY rOPSYEid BOAbI OPraHM3YIOT CO CTOPOHbI HAPY)KHOI CTeHbI, BO3Ne KOTOPOW Tennonotepu
BbIlLE, YEM B LiEHTPe NomeLLeHns. Y TaKoro KOHTYpa HepaBHOMepHOe pacnpegenexune Tenna. [lng Toro, ytobel 370 UcnpasuTb, HeobxoaMMO
MOHTUPOBATh NETNN B BULE ABOIHOI 3Meiikn unun cnupanu. 06nactu B6iM3n HAPYKHBIX CTEH 3AaHNs Ha3blBAKOTCS PAHNYHBIMU 30HaMN. 34ecb
PEKOMEHAYeTC YMeHblUaTh War YKnafku Tpybbl ang toro, ytobbl KOMneHcnposaTh notepu Tenna. LLlar yknagku sBnseTcs BennumHOM pac-
YETHOIA, HO, B NI0OOM Cnyyae, OH JOMKEH HaXoAMTbCA B uHTepBasne He bonee 100-300 MM, B NPOTUBHOM CJly4ae BOSHUKHET HEPABHOMEPHbIN
Harpes NoOBePXHOCTU Nofa.
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CUCTEMA TPYB 13 CLLINTOTO NONUSTUNEHA PE-X

Pacxog Tpybbl Ha 1 M2 noBepxHocTu nona npu ware 20 cM cocTaBnseT NpubNuU3NTeNbHO 5 NOrOHHBbIX METPOB. B CBSI3M C BO3HMKAKOLWMMK
rMAPaBANYECKUMM NOTEPSMUM B KOHTYPE NETIN Heobxoaumo npefycmMoTpeTb MaKCMMarbHYK ONHY KOHTYpa netiu He 6onee 100 meTpos.
Takum obpasom, npu ware yknagku 20 CM niowasb 0TanaMBaeMoro nomelequs coctasnsiet 20 M2 Yuactku 6onbeit nnowaam HeobxoaMmo
060rpeBaTb HECKOIbKMMU NETNSIMU, KAXAAN U3 KOTOPbIX, B CBOK 0YEpefb, NOLKNYAETCS K pacnpefenutesibHoMy Konnektopy. lpu Hannumm
BOASHbIX TENJbIX NON0B HE0OSA3aTeNbHO YYUTLIBATL PacronoxeHue mebenu.

Lar yknapkwu Tpybbl 3aBMCMT OT fuameTpa Tpybbl. Yem bonblue guametp, Tem bonble pacctosHue mexay ocsimu Tpyb. Kak npasuno, Tpy6bl
panametpom 20 MM yknagpisatot ¢ warom 20 ¢, Tpybbl auametpom 16 MM yknapabiBatoT ¢ warom 10 cm.

v 4 i e, vz e,

) % 7

Yknagka netens no NpuHUKUnNy cnupanu Yknagka netenb ABOMHON 3MEenKow

2.7 MopapoK MOHTaXa

1. Npom3BopuTcs pa3buBka nomeleHns Ha yyactku (nons). KonuyectBo noneii 3aBUCMT OT NOLALM NOMELLEHUS U €ro reomeTpun. Makou-
MaJibHas nnowaab nonga coctasnset 40 m.

2. 3aTeM Ha NpeABapuTeNbHO OYMILEHHOE OCHOBaHWE YKNaAbiBaeTcs nonmatuneHoBas nneHka 80-100 MKM, BbInonHs0Was GyHKLMKO BRaro-
yCTONYMBON U30NALMN.

3. Mo nepuMeTpy NoMelLeHNs NPUKNENBAETCa AemMndepHas NeHTa, KOTopas CYMKNT KOMMEHCATOpOM TensIoBOro PacTsKeHus 6ETOHHOM CTSK-
Ku, T.e. 06NaaeT CBOACTBOM MPUOCTAHABANBATL HErAaTUBHOE BAIMSIHME TENNA, KOTOPOE NPUBOANT K N3MEHEHMIO Pa3MEPOB CTPONTENbHBIX Ma-
Tepuanos.

4. Ha noii nonnaTUNEHOBOI NNEHKK YKNAAbIBAETCS (10/ TENI0BOMA N3onguun. B kKauectse Tennou3onsiuum MoXeT NPUMEHATLCS NONNCTUPOSb-
Has NUTa NAOTHOCTbIO He MeHee 35 Kr/m u TonwmHoii 30-200 MM, B 3aBUCHMOCTY OT TEMJIONOTEpPb N0Na M TENJI0BOr0 PEXMMA MOMELLEHMS,
C LeNbK OrpaHNyMTb NoTepy Tensia BHU3. [loNUCTMPON-TEPMONNACT, KOTOPbIA XapaKTepPU3YeTcs BbICOKOW TBEPAOCTHI0, XOPOLINMU AN3NEKTPU-
YECKMMM CBOWCTBAMM, BNAr0CTOMKOCTbIO, JIEFKO OKPAWNBAeTCs U pOpMYeTCs, XMMUYECKM CToeK, pusnonornyecku besspepeH. Takxe B Kaue-
CTBE TENNOM30MSLUN MOTYT NPUMEHSATLCS GONTbrMPOBAHHbIE TEMOU30NSALMOHHBIE MATEPUANbI, HO TPUMEHEHME TaKUX MAaTePUaANoB BO3MOXHO
TONbKO NPY HANNYMWN 3ALUNTHON NNEHKKN HA aNIOMUHUN,

5. Ha cnoii TennoBoi M3onsiLum YKNaabIBaeTca apMaTypHas cetka pasmepamu 150x150x4 unu 100x100x4 mm (npytok 4-5 mm). OHa sBnseTcs
OCHOBAHWEM, K KOTOPOMY NNACTUKOBBIMM XOMyTamu Kpenutcs Tpyba Tennoro nona ¢ warom 100-300 mm. PekomeHpyeMmblii pa3mep nncTa
(kapTbr) 1000x2000 mm.

6. Tpyba PE-X PO(Tepm c warom 100-300 mm 1 BbibpaHHBIM THNOM YKNaAKKM B 3aBUCUMOCTU OT KOHCTPYKTUBHOTO PELIEHUS YKNAAbIBAeTCs Ha
apMmartypHyio ceTky. PaamoTky byxT n npoknagky 1py6 PE-X u PE-X c kncnopogHbim 6apbepom EVOH cnepyeT npon3soguts npu Temnepatype
Bo3ayxa He Huxe 0°C, B cootBetctaum ¢ (N 41-109-2005 N. 4.1.5. 11. MoHTax coepunennit Tpy6 PE-X u PE-X ¢ kucnopogHbiM bapbepom EVOH
CnefyeT OCyLWeCTBAATL NPy TeMnepaType oKpyxaiowei cpefbl He Hke +10°C, B cootBeTcTBuum ¢ (1 41-109-2005 M. 4.3.3.

7. Tlocne yknagku netenb TENA0ro Noa 3aiMBaeTCs CTSHKKA. s yCTPONCTBA CTSKKM 06bIYHO NPUMEHSIOT LIEMEHTHO-NECYaHbIA pacTBop Uiu
neckobeton M-300. Pekomenpyetcs TakKe [00aBnATb B CTSXKKY MiacTUMKaTop. ITOT NpenapaT YMEeHbLAeT NOBEPXHOCTHOE HATSKEHUe
BOZbl, NCMOMb3YIOLLEACS /1S NPUrOTOBMIEHNS PACcTBOPA, U CNOCODOCTBYET YBENNUEHUIO 06BEMHOI MACChl NOKPbITUS, YTO NO3BONISET YBENNUUTL
€ro TenJIoNPOBOAHOCTb U MOBbILIALT Npefen NPOYHOCTH HA CKaTHe.

8. MoBepx LEMEHTHO-NECYAHON CTAXKKN YKNAfbIBAETC OCHOBHOE MOKPbITME MONA (Hanpumep, KepaMNyecKas NiuTKa).

50



Pa3pe3 otonuTenbHOW NaHenu cuctemsol «Tensblil Nos» 6ETOHHOro TMNA*

HanonsHoe NOKsITAe

BatonHan cTemm 30 wu Hap TpyEoR

Tpyba POCTepm PEX

ApmarypHan catka 150x150 uw

[NessndepHan newra

I'Iunm;w;thuan MAATE NNOTHOGCTEKD HE
wmiee 35 ki’ u TonuHoR 30-200 MM

Monuatanesosan nnedea 100 mos

*KoHctpykumsa cootsetctayet CM129.13330.2011 n yepTexkam TUnoBbIx AeTtanein nonos 2.144-1/88 (y3nbl 63, 69, 75, 81, 87), 2.244-1 (y3nsi 140, 147,
149, 160,161).

2.8 XpaHeHune n TpaHCNOPTUPOBKaA

* Tpy6bl NPOM3BOAATCA U3 IKONOTMYECKN YNCTOTO Chipbsi. [Py XpaHeHnM u 3KCNyaTauum Tpy6bl He BbIAENAIT B OKPYIKAIOLLYIO CPEY TOKCUY-
HbIX BELLECTB W He 0Ka3blBalOT BPEAHOTO BO3AEACTBUS HA YenoBeKa.

* XpaHutb Tpybbi B byxTax HeobxoaUMO Ha POBHOM MOBEPXHOCTW.
* [Ip1 xpaHeHun, TPAHCMOPTUPOBKE N MOHTaXe TPyb 1 GUTUHIOB CepyeT n3beraTb X KOHTAKTa C PEXYLLMMM U KOMKOLLNUMU AeTaNnsiMu.

* HeynakoBaHHbIe B 3aLNTHYI0 NNEHKY WK KapTOHHYI0 KOPObKyY Tpybbl ciefyeT xpaHuTb B MecTe, 06ecneunBaoLLem oTCyTCTBME ANTENBHOTO
NpsIMOro BO3AeACTBUS YNbTPadMONEToBbIX Tyyei.

2.9 Onpepenenne cpoka IKCnayaraymm Tpyb

3apaual

Heobxoaumo paccumntatsb cpok Uryxbbi Tpybbl PE-X SDR 9, 3kcnnyatupyemoit B cucteme otonnexus ¢ pabounm aasneqnem 9,5 bap, ans knacca
JKCnnyatauum 4.

Wcxops M3 BbileyKa3aHHbIX AaHHbIX, 33[aH CIEAVIOLMA TEMNEePATYPHbIA PEXMM B TeYeHWe PpacuéTHOro Cpoka Ciybbl 50 net.

=T =20°C
=T, = 40°C
T =T, =60°C

Tpaﬁ]
T

Onpenensiem pacyeTHoe HaNpsikeHye B CTeHKe TPY6bI (3) 13 CeayioLLero BhipaxeHus:
3,=P*S=095*4=38 Mlla

roe P - pabouee gasnexne
S - pacyeTHas cepusi TpybbI

YcraHasnueaem Ko3dduumeHTbl 3anaca NPOYHOCTM NPK TeMnepaTypax Tpas, T oo TaBaP cornacxo OCT 32415-2013:
(5 =15 (k03 duument 3anaca npouroctn ana T, )

C, =13 (ko3pdunument 3anaca npouHoctn ansa T,)

G =1 (ko3 duument 3anaca npounoctn ana T)
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CUCTEMA TPYB 13 CLLINTOTO NONUSTUNEHA PE-X

Onpepensiem pacyeTHoe HanpsyKeHue B CTeHKe TpY6bl C yueTom AencTens Ko3pPuUneHToB 3anaca NPOYHOCTH.

8,,=(*3,=15*38 = 57 MMa
5,=(,*5,=13*38 = 494 MMa
5, = (*3,=1¥38 =38 MMla

Monb3yscb rpadmKom M3oTepmbl NpoyHOCTM MaTepuana PE-X, onpegensem Bpemsit .t  t  KoTopoe Tpyba MOXKeT BblAepKMBaTb,

pab' “makc' Tasap'

He Pa3pyLanch NPu HeNpepbIBHOM ACTBIM KaX/0/ M3 TeMNepaTyp B OTAENbHOCTM, NPU HANPSXKEHNAX B CTEHKe COOTBETCTBEHHO 3,
5, 0
4" -5

Y T m MW TTOMETImm Ve > 900 000 (100 nert) u, T, >9 00 000 (100 net) u,
Wt : - 1 T . = 450 000 (50 ner) u, T = 450 000 (50 net) u,
1 63
| | i | | Tpa 90 q MaKC
| 14 11 i il aBa = '
w o 1 H i P
| f 1] i | i
o T o o i 8 B | i 18 Li'd + 14 -
bl g' ! i | ! Jlanee u3 npasuna MaiiHepa Cepyet, YTo ecim Bpems A0 paspy-
® T : i - | weHns Tpybbl cocTaBnsieT t, (MeT) mpU HenpepbIBHOM AeACTBAY
" 11 AR | RN R | Temneparypbl T, TO OTHOWeHue 1/t - 3T0 «A0NA NOBPEXAEHUS,
:,L,r | i : | I ' NPUXOAAILAACA Ha TOA NpU HEnpepbiBHOM [EeACTBMM YKa3aHHOI
w L ZE 1l | 1 et Temnepartypbl. Ecnn  peiicTeue 3Toit TemnepaTypbl B TEYEHWUH
T 3 . o 1 =
g bfeb e PR s A B rofia HenpepbIBHO M COCTABASIET BENINYNHY oL, TO «A0N1S F00BOr0
5 : ’__':_‘;E T L . T nospexaenws» cocTasnser a/t,
2 [T Shvrl ] T ; T
x I e AP s i i = - ki xin -
g:-S*;;?E ;;5-.951 (3 - Tpaﬂ = 20°C - pacyeTHblit CPOK 3KCnayaTtauum 2,5 net, T.e. Bpems
5 gad Bl 51 I T g AENCTBUSA AaHHON TeMNepaTypbl B TeYeHUe rofa cocTasnget o, = 5%
“ i Srin: - i .
8ss=3p | i 1 M T Tpa62 =40°C - pacyeTHblit cpok 3kcnnyataumn 20 ner, T.e. o, = 40%
1 o | - : : Tpa63 = 60°C - pacyeTHblit Cpok 3Kcnyataumun 25 net, T.e. a, = 50%
5 i -Ea; RS ware = 10°C — pacyeTHbI CPOK IKCnnyaTauum 2,5 rog, 1.e. o, = 5%
) | ; E' il | i T, = 100°C - pacyetHbiit cpok 3kcnayataumm 100 yacos,
ELL I Il = Te. o = 0,0228%
15—+t LU LR L
| | | il | 1| -
b i' ; | | | a, o, o, o, o, - Bpems aeiictana Temnepatypel (T, T, T, T, T, cootser-
1 . ; - e : - -4 CTBEHHO) B TeYeHWe rofa B NPOLEHTaX.
0w s ]
| | | K 1
T8 o 1 R il
13 : s T T W 55 CymmapHoe nospexaenue TYD (%/yac) onpenensietcs no gpopmyne:
o b {RE i a1 . Mt
' i 1l 1 [T |
D_'l L 11 - a8 -
X 1 1 a? w? o n° 6 TYD=X ai /ti
Bpoun o panmmes,«

TYD = 0,0004258 %/.

Nlanee Bbiumcnsiem Tx no dopmyne

T =100/ TYD.

X

T =100/0,0004258 =234 850 4 = 26,81 ner.

Takum obpazom, B cooteercTaum ¢ FOCT 32415-2013, pns knacca akcnnyataumm 4, cpok ayxbbl aanHoi Tpybei 26.81 net, ¢ pabounm gasnesnem
9,5 bap.

3apayva 2

Heobxopumo paccumntatb cpok cnyxbbl Tpyber PE-X SDR 11, akcnnyatupyemoii B cucteme otonnenus ¢ pabouum pasnenuem 84 bap,

ANs Knacca akcnnyataumum 4.
Wcxops m3 BbileyKa3aHHbIX AaHHbIX, 33faH CNeAyIoW Uil TeMNepaTypHbIii peXXMM B TeYeHne pacyéTHOro cpoka cnyxbnbl 50 net:

=T,=70°C
=T,=100°C
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Onpepensiem pacyeTHoe HanpsKeHue B CTeHKe TPy6bl (3)) M3 CnefyioLLero BbipaXeHus:
8,=P*S$=0,84*45 =378 Mlla

roe P - pabouee pasnenne
S - pacyeTHas cepusi Tpybbl

YcraHaBnnBaem Ko3QpdULMEHTBI 3anaca NPOYHOCTU NpK TemnepaTypax Tm. T e TaBaID cornacHo 0OCT 32415-2013:
(5 =15 (k03¢ duument 3anaca npouroctn ana T, )

C, =13 (koapduument 3anaca npouxocti ans T,)

G =1 (ko3 duument 3anaca npounoctn ana T)

8, = (*5,=13*378 = 491 MMl
8, = (*5,=1%3,78 =378 MMla

*® CTTT N g Onpepensiem pacyeTHoe HanpspkeHMe B CTEHKe Tpybbl C yyeTom
o * e i DencTBus Ko3GPULMEHTOB 3anaca NPOYHOCTH.
| i
] |
¥} T
2 : | 8,,=(*8,=15*378 = 567 Mla
!
!

o '.'.'L."I.'.'.:. "I.'.'.'. - — ——
i
| EE
———t
i
b -

e i i i b |

Monb3ysice rpadukom u30Tepmbl NpoyHoCTM Matepuana PEX, onpepe-
nsem Bpems tpab, tMakc, taBap, KoTopoe Tpyba MOXeET BblfepKuBaTh,
He pa3pywasch Npu HenpepbIBHOM LeACTBUM KXKAOA M3 TeMnepatyp

B OTAE/IbHOCTM, NP HAMPSHKEHNAX B CTEHKE COOTBETCTBEHHO J, 4, 5, O,

-

e - :

B - :
L

I |} L -
L} it

g . :
§ T T
1A Ll - 117 S L
-=I1.!D'| i.g:,-: — i W
] ! Liiln el | .
g
g

> 900 000 (50 net) wu, T

iz > 900 000 (50 net) u,
= 450000 (50 net) u., T

= 450 000 (50 ner) u, T, =140,

P

Tpaﬁl
T

pab3 MaKC

[lanee u3 npasuna MaitHepa cnegyerT, 4To eCiv BPEMS 0 Pa3pyLLeHUs
Tpy6bl cocTasnseT t, (net) npu HenpepbIBHOM [eACTBUN TemnepaTypbl
T, T0 oTHOWeHwe 1/t, - 3T0 «[0/1S NOBPEXACHUS», PUXOAALAACA HA TOA
Npu HeNpepbIBHOM AeCTBUM YKa3aHHOW Temnepatypbl. Ecnn peicrene
3TO TeMNepaTypbl B TEYUEHUM rOfja HEMPEPBLIBHO W COCTABNSET BEIMYM-
HY oL, TO «[0/151 FOA0BOrO MOBPEXAEHMUS» COCTABNACT o /t,

T = 20°C - pacueTHbIl CPOK 3Kcnnyatauuu 25 net, T.e. Bpems

'gacmma dHHOM TemnepaTypbl B TeyeHune roga coctasnser o = 5%
n ! patyp ! 1

n? n*
Bl 0 D Ue-ee, 4

=
& F

Tpa62 =40°C - pacyetHbln cpok 3kcnnyataumn 20 net, T.e. o, = 40%

Tpa63 = 60°C - pacyetHbIft Cpok 3kcnnyataumm 25 net, T.e. o, = 50%

T.... = 10°C - pacyeTHbIit CPOK 3KCMAyaTaumm 2,5 rog, Te. a, = 5%

MaKC

T .. =100°C - pacyeThbiit cpok 3kcnyataumm 100 vacos, Te. o, = 0,0228%

asap

a, o, o, o, o, - Bpema aeiictana Temnepatypbl (T, T, T, T, T, COOTBETCTBEHHO) B TeYeHne rofia B NPOLIEHTAX.

CymmapHoe nospexpaenue TYD (%/yac) onpepensietcs no Gpopmyne:
TYD=Za /t
TYD = 0,000335 %/u.

Nanee sbiuncnsem T no dopmyne:

T =100/ TVD
T =100/0,000335 =298 307 4 =34 ropa.

Takum obpazom, B cootBetcTBum ¢ [OCT 32415-2013, png knacca 3kcnnyataumm 4, cpok cnykbbl faHHoR Tpybbl bonee 34 roga, ¢ pabouum
pasneHnem 84 bap.
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CUCTEMA TPYB 13 CLLINTOTO NONUSTUNEHA PE-X

3. CUCTEMA POCTEPM PE-X C EVOH nns papuatopHoro otonnexus
N BOAOCHAGXEeHUS

3.1 HomeHknatypa

N306paxkeHue HaumeHoBaHue Feomerpuieckue finuna SDR
pa3mepbl 6yxThI
Tpy6a PE-Xa POCTepm c EVOH yHuBepcanbHas
16x22
20x2,8
Tpy6a PE-Xb POCTepm c EVOH yHuBepcanbHas 2535 100 m 14
32x4,4
k j Tpy6a PE-Xa POCTepm ans BopocHabxeHus
N306paxeHne HammenoBaHme Pazmep N306paxeHne HanmeHoBaHue Pasmep
20x16x20
20x20x16
L-obpasHas Tpybka ons 16x15 TpoitHuk 20x16x16
paauatopa 20x15 nepexofHoi 16x20x16
25x20x25
32x25x32
16x15x16
20x15x16 "
T-06pazas TpyBka 4 16x15x20 HanpeccoBouHas runb3a 20
ajmartopa 20x15x20 25
paanarop 25x15x20 -
20x15x25
25x15%25
16x1/2"
16x3/4" 1
_ 20x1/2"
25:3/4 v -
25x1
32x1"
C 16
BoODO3eTKa 16x1/2" Mydra 20
RoP 20x1/2" COeANHNUTEeNIbHAsA 25
32
16x20
" MydTa 20x25
Ananrep 154172 * nepexofHas 16x25
25x32
16x1/2"
16x3/4"
16x1/2! ) lMepexop BHYTpeHHss 2072
EBpokoHyc 16x3/4" ) P egbﬁay(BpP) 20x3/4"
15:3/4" = P 5:3/4"
25x1"
32x1"
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W306paxkeHne HanmeHoBaHKe Pazmep N306paxeHue HanmeHoBaHue Pasmep
16 25
20 lodpa 3awmTHas 32
o
Yronok 30 25 (KpacHas u cuHss) 40
32 50
16x16x16
Tpoituk 20x20x20 ®ukcatop nosopota 16-20
PaBHOMPOXOAHbIi 25x25x25 90°
32x32x32
16x1/2"
16x3/4"
MeDexon HapyKHas 20x1/2" Dukcatop-Konexo
P e3ﬂ6a FI-IVP) 20x3/4" Ing paguaropa 16-20
P 25x3/4" (6awmak)
25x1"
321"
el > a _
e ik 3arnywkKa natyHHas 16x2.2 — L Yronok nggexongm 16x1/2"
MepexogHuk POCTepm ¢ 16x3/4" Vronok nepexofHbiii "
Lo 16x1/2
HaKULHOM rankom EBpokoHyc HP
Komnnekr ;g - — JKcnavpep ;g
rMapasnMyeckoro % [ w W HaCafKu e
MHCTPYMeHTa B 000 Ha 3KCnaHgep 3
—— flff 3anpeccoBoyHble 16
KoMnneKT MexaHW4ecKoro MHCTPYMeHTa ang / h THCKM 20
cuctembl PE-X POCTepm 16-32 -?” | W HACAAKN Ha THCKM 25
| 32

3.2 ®utnarn PPSU — coBpemeHHOe TeXHMUYecKoe pelueHune

MonudenuncynbdoH (PPSU) yke AaBHO MCMOMb3YETCst B KOCMUYECKOW NPOMbIWEHHOCTH W B CAMOMIETOCTPOEHMM, MPOIAS UCMbITaHUE B CaMbiX

TAXeNbIX YyUI0BUAX IKCN1yaTauun. OH JCTOMYMB K arpeccmMBHbIM Cpefiam 1 NpesocxoauT Mo NPOYHOCTH NATYHb.

®utnHrn PPSU J0NYCKATCA K CKPLITO NPOKNafKe, 3annBKe B 6eToH, uTo CYyLeCcTBeHHO pacliupaeT BO3MOXHOCTU NpyU NPOeKTUPOBaHUK cuctem
CO CKPbITOW Pa3BOAKOM. Nx NnpuUMeHeHune no3BonAeT yBe/IniynTb HafexHOCTb CUCTeMbI HebonbIOoro Ynaa pa360prlx COeIMHEHWA, COKPaTUTb

KONUYECTBO MCNOSb3yemMOon apMaTypbl, YMEHbLNUTb PAcXoa, prﬁ W ynpoCcTuTb CepBucHoe 060'Iy)|(I/IBaHI/I9 N PEMOHT.

CBoiticta PPSU matepuana:

MakcumanbHas Temnepatypa AnuTensHoi akcnyataumum 185°C
Bbicokasi aTMOCHEepoCTOiKOCTh
(amo3atyxatowuin Matepuan

Temnepatypa creknoBanus 220°C
Bbicokas xuMmMyecKas CTOMKOCTb ( K aBT.TOMIMBY, PaCTBOPUTENISIM,

TUAPONU3Y U T.4,)

Xopoume An3neKTpunyeckne CBOWACTBA

55

He nopgepeH Koppo3uu

He ToKcnueH

He pa3pyLuaeTcs npy Temnepatype Hapy»KHoro Bo3ayxa Ao -40°C
BbicoKast CTOMKOCTb K pacTpeckunBaHmio
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CUCTEMA TPYB 13 CLLINTOTO NONUSTUNEHA PE-X

3.3 lpeumywectea cucremol POCTepm PE-X ¢ EVOH ang paanatopHoro otonneHuns
W BOJOCHAbXeHus

- BblCOKas yCTOAYNMBOCT K BO3MEACTBUI0 XMMUYECKNX BELLECTB

= AbcontoTHas repMeTUYHOCTb COeAUHEHU

= Hu3Kwii ypoBeHb WyMa Npu 3KCnyaTaumm

= OrcyTcTBue Koppo3um

= OtcyTcTBMe 3apacTaHus BHYTPEHHEro AMaMeTpa nouie MHOTONeTHe IKCNayaTauumn

= 3HauuTenbHas yAapHas NPOYHOCTb M CTOWKOCTb

= Hu3kue noTepu Hanopa Ha KPUBONMHENHbIX YYaCTKaxX

+  DbICTpbIA ¥ MAaKCMMANbHO HAAEXHbIA METOf, COe[UHEHUS NPY NOMOLLYW HAABUXKHOI MMNb3bl, FapaHTUPYIoLLMiA be3onacHoe npoBegeHne pabot
BBMAY OTCYTCTBUS NAMKKM W CBapKK

* He3aBMCMMOCTb OT UCTOYHWUKOB 3HEPruN NPy NpoBEAEHNN MOHTaXa

Tpybbl POCTepm PE-X EVOH saBnsitoTcs yHMBEpCanbHbIMKM M MOFYT WCMOMb30BaThCs KaK B PAafNaTOPHOM OTOMJIEHUM,
TaK M B CUCTEMAX FOPSIYEr0 U XONOAHOI0 BOJOCHABKeEHMS.

3.4 MounTax cuctembl POCTepm PE-X ¢ EVOH pns papnatopHoro otonnexus
N BOA0CHAbXeHus

(xeMbl PafiMaTopHOro OTOMEeHUs MOryT ObiTb CaMbIMM Pa3HO06Pa3HbIMK B 3aBUCMMOCTM OT pa3mepa CUCTEMbI U TUNa 3aaHus. MoaBoaka
K paguaTtopam MoxeT ObiTb nepumeTpanbHoi (TPOHMKOBO) MM KONNMEKTOPHOW, @ CXeMa - OfHO WW ABYXTPY6HOM. [lByxTpybHas cuctema
C FOpU30HTANbHOM Pa3BOAKOI (KONNEKTOpHas W NepuMeTpasnbHas/TpoitHUKOBas) Hanbonee NPeanoyTUTeNbHA ANS UCMONb30BaHNUS B COBpe-
MEHHOM MHOT03TaXXHOM CTPOMTENbCTBE.

|. TpoiHMKOBas pa3BoaKa II. MepumeTpanbHas pa3Bofka

Mpoknagka TpybonpoBOAOB OCYLLIECTBASETCH MO NAOLWAAMN Mpoknagka TpybonpoBoAoB OCYLIECTBASETC NO NEPUMETPY Nome-

nomeLLeHuns (3Taxa) C UCNonb30BaHMEM TPONHMKOB. LWeHus (3TaXa) C MCNoNb30BaHNEM TPOHHUKOB B MeCTax YCTAHOBKM
pauaTopos.

lIl. NlyueBas pa3sopgka
0cobeHHOCTM KONNEKTOPHO-NYYEBON CMCTEMBI:

- B cucteme MoXeT MCMONb30BaTbCA TOMbKO OAUH AMaMeTp Tpyb
(06b1yHO 370 16 MM), bnaroaaps yemy COKpalLaeTcs HeobXoANMbIN
accopTUMEHT Tpyb U GUTUHIOB, a TaKKe YNpOLLAeTCs NPOEKTUPO-
BaHWE U MOHTAX.

- MeHbluee KOMMYECTBO COEAMHEHUI - MOAKIIOYEHUS WUMEHTCS
TOMbKO Ha KOMIeKTopax M npubopax, u4to CyWecTBEHHO IKOHOMUT
BPEMS MOHTAXa M MOHOCTLIO WUCKITIOYAET YenoBedecknit dakTop
npu cbopKe cucTeMmbl.

- bnaropaps yMeHbLWEeHN0 KONMYeCTBa COeAMHEHNIA YBETMYNBAET-
(S HAAEXKHOCTb CUCTEMBI.

Mpoknagka oTAenbHbIX TpybonpoBoAOB oCyWeCTBASETCS * YuutbiBag 0cobeHHOCTM yKknapku Tpybbl, CYWeCTBYeT BO3MOX-
0T pacnpefennTeNbHOro KOMNEKTOpA K KaXAoMy O0TOMM- HOCTb 3aMeHbl MOBPEXAEHHOTO yyacTka Tpybbl 6e3 paspyeHus
TenbHoMy npubopy. KOHCTpYKLMM nona.
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Cnocobbl nogkntouenus Tpy6 POCTepm K oTonuTenbHbIM npubopam

JHll,

HenocpepctBeHHoe nopknioyeHune Tpybbl
K paguatopy C MOMOWbI0  MEfHbIX
L- u T-o6pa3zHbix TpyboK

Il

HenocpeacteeHHoe noakntoyenne  Tpybbl
K papuatopy yepe3 H-o6pa3Hyio rapHuTypy

MonTax cucrembl POCTepm PE-X

i

HenocpencteeHHoe noaknioyeHne Tpy6bi
K paguatopy C nomouwbio pe3bboBbiX
NaTYHHbIX GUTMHTOB

HenocpencreeHHoe nogkntoyenmne Tpybbl K pa-
avatopy ¢ nomolupbio H-06pasHoii rapHuTypbI
1 MeaHbIx L- n T-obpasHbix Tpybok

1. Bolbepute Hacapky ang sKcnaxge-
pa HY)XHOro pa3mepa

2. BcTaBbTe HAaKOHEYHUK HACaaKu
B Tpyby PE-X

3. MpoBeauTe 3KCMAHAMPOBaHUE TPY-
6bl PE-X B Tpu 31ana (30%, 70%, 100%),
MEXaY 3TanaMu NpoBOPauMBas IKC-
naHoupyemyio Tpyby Ha 30° BOKpyr
CBOe otn

4. BctaBbTe QUTUHT B PacLUIMPEHHYIO

Tpyby

Hee

5. NepeBegute pyyKy TUCKOB B BEpX-

nonoxe-Hue,

bnokupatop, uT0bbI

6. BctaBbTe QUTUHT B 3QKUMHOI MHCT-
BHU3 PYMEHT

pa3beauHUTb

pblyar M HACaAKy Ha TUCKM, BbiTa-
wute ocesble 6onTbl, yCTaHoBUTE
HeoOXOAMMYI0 HACAAKYy Ha TUCKK,
3aMKMCpyNTe 0CeBoi GONT M BepHUTE
B UCXOIHOE NONO}KeHne bnokupaTtop
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CUCTEMA TPYB 13 CLLINTOTO NONUSTUNEHA PE-X

7. MpoBeuTe 3anpeccoBKy 0 TeX nop, 8. MMotanute BHM3 6Grokupatop, uTObbI 9. U3BnekuTe yCTaHOBNEHHbIA GUTUHT
MOKa rmib3a COEAMHUTCH C KOJbLOM Pa3beaHUTL PbIYAr W HACAAKY Ha TUCKM,

GUTUHIA NOJTHOCTbIO, PEKOMEHAYeTCs MOSHMMUTE PYYKY TUCKOB B BEpXHEe No-

n3beratb 3a30pOB M HECOOCHOCTH COe- NOMEHME, TUCKN aBTOMATUYECKN pasbe-

LVHeHNs Mexay GUTUHIOM 1 TUNb30il LMHATCS

Mpu MoHTaxe ¢uTnHroB u3 PPSU He pekomeHayeTC NpUMEHeHMe XUMNYECKN arpeccuBHbIX K MOMMMepaM BelwecTs (Knees, repMeTUKOB,
pacTBOpUTENEN, KNCIOT, Wenoyei U Ap.), 33 UCKIIOYEHUEM COCTABOB, B OMUCAHNM KOTOPLIX pa3pelleHo B3anmogeictame ¢ PPSU.

KaTeropnuecku 3anpewieHo NpuMeHeHne Cnegyiowmx repmeTusunpyiowmx matepuanos: Ever Seal Thread 483; Loctite 518, 542, 55; Scotch-grip
Rubber 1300, 2141, 847; Rector Seal S; Rite Lock; Selete Unyte u apyrux aHa3pobHbIX repMeTUKOB, @ TaK JKe JibHa U KIies.

3.5 XpaHeHune n TpaHCNOPTUPOBKA

* Tpy6bl NPOM3BOASATCS U3 IKONOTNYECKN YNCTOO Chipbsi. [pU XpaHEHNN U IKCNNyaTauum TPYGbI He BbIAENAKT B OKPYIKAIOLLYIO Cpeay TOKCUY-
HbIX BELLECTB U He OKa3blBalOT BPEAHOro BO3AEACTBUSA HA YeNoBeKa.

- XpaHutb Tpybbi B byxTax HeobxoaUMo Ha POBHOI NMOBEPXHOCTW.
= [Ipn XpaHeHuw, TPAHCNOPTUPOBKE N MOHTaXe TPY6 N GUTUHIOB CnepyeT U3beraTb X KOHTAKTa C PEXYLLNMU 1 KOMIOLWNUMKN AeTansiMu.

» HeynakoBaHHble B 3aLMTHYI0 NEHKY MM KapTOHHYI0 KopobKy TpyGbl CliefyeT XpaHUTb B MecTe, 06eCneynBaloLwem oTCyTCTBUE ANUTENbHOO
NPAMOTo BO3AEACTBUS YbTPAGUONETOBLIX Nyyeil.
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3.6 Onpepenenune cpoka 3kcnayatauum Tpyb

3apaual

Heobxogmmo paccuuntatb Cpok a1yxbbl Tpybel PE-X, SDR 7.4, skcnnyatupyemoit B cucteme otonnienmns ¢ pabounm pasnenmnem 10 b6ap, ans
Knacca akcnnyartauum 5.
Wcxops w3 BbllweyKasaHHbIX fAaHHbIX, 3afaH U1eAYI0WNA TEMNepPaTYPHbIA PEXUM B TEUEHME PacyBTHOro cpoka cnykbbl 50 net:
T =T =20°C

pab 1
T =T =60°C

pab 2
T =T,=80°C

pab 3

=T =90°C

MaK(umarsnbHoe MaKC

=T _=100°C

aBapuitHoe asap

Onpepensiem pacyeTHOe HanpskeHue B CTeHKe TPYbbl (3) U3 CleyIoLIero BbIpaXeHNs:

8,=P*S$=10*32=32Mla
P - pabouee pasnenue, S — cepus Tpy6bI

YcraHaBnmBaeM Ko3d@uumeHTbl 3anaca NpPOYHOCTH MPU TemnepaTypax
T T.T T , COTNacHo FOCT 32415-2013:

pab' " makc' " asa|

L1d

| C; =15 (ko3pdpuument 3anaca npouHoctn ana T )
A G, =13 (ko3 dmument 3anaca npouHoctn ana T,)
G, =1 (ko3 duument 3anaca npouroctn ana T,)

Onpepensiem pacyeTHOe HaNPsHKEHME B CTEHKe TpybObl C yUeTOM LeACTBMS
K03 PMUMeHTOB 3anaca NPOUYHOCTH.

17

8,,=(*8,=15*32= 48 MMla
8,=(*5,=13*32= 416 Ma
8,=C(*8,=1432= 32 MNa

-

Monb3yscb rpadMKoM U30TepMbI IPOYHOCTV MaTepuana pex, onpeaensieM
Bpemat .t t , KoTopoe Tpyba MOMET BblAepIKMBATh, He pa3pylua-

pab' “makc' “asap'

fACb NP HenpepbIBHOM [LeiCTBUM KaXKaoM 13 TeMnepatyp B OTAENbHOCTY,

MNPV HANPSHKEHUAX B CTEHKE COOTBETCTBEHHO 6]. 82, 83.

Honsyesos Hanpreesse, M

T . > 900 000 (50 ner) u, T . > 450 000 (50 ner) u, T . =100 000
(M4 ner)u, T =85000 (9,7 nen)u, T_ =260y,

asap

Makc

B T 2 e St S

| 1 Jlanee w3 npasuna MaiHepa ClegyeT, YTo e Bpemst [0 paspylue-
1T 1] CTHIE T 1 o 1ol iy Hws TPYGbI CocTaBnsier t (net) npu HenpepbiBHOM [ECTBMM TeMrie-
b . " W' w'  patypel T, TO OTHOWeHMe 1/t, - 3T0 «HONsi NOBPEXAEHNS», NPUXOAS-

P JopRpImIR WasCs Ha rof, Npy HenpepbiBHOM [AEACTBMM YKa3aHHOW TeMMepaTypbl.
Ecm peiicTeme 310 TemnepaTypbl B TeYEHUN F0f1a HEMPepbIBHO M COCTABAISIET BENMYMHY oL, TO «[10N1S FOA0BOr0 NOBPEXIeHNs» COCTaBNAeT ou/t.

+
I—
E

Tpaﬁl =20°C - pacyeTHbli CPOK 3KCyaTaumy 14 ner, T.e. Bpems AeCTBISA AAHHOIM TEMNePaTypbl B TeYeHWe rofia CoCTasnseT o, = 28%

Tpasz =60°C - pacyeTHblit CPOK 3KCnyaTaumm 25 net, T.e. o, = 50%

Tpa63 =80°C - pacyetHbii cpok 3kcnyaraumm 10 net, Te. o, = 20%

T o = 90°C - pacyetHbIf cpok 3kcnnyataumm 1rog, Te. o, = 2%

MaKC

T .., =100°C - pacyetHbiit cpok 3kcnnyatauum 100 yacos, Te. o, = 0,0228%

asap

a, o, o, o, o - Bpema aeicteus Temneparypol (T, T, T, T, T, cOOTBETCTBEHHO) B TeYeHMe rofia B NPOLIEHTAX.

Monb3ysace popmynoii

TYD = Za/t
nonyyaem CiegyioLLee:
TYD = 0,000453 %/vac.
Hanee Bbiuucnaem T no popmyne
T =100/ TYD.

X

T =100/0,000453 = 220 527 4 = 25,7 rop,

Takum obpa3om, B cootBetcTBum ¢ FOCT 32415-2013, pns knacca 3kcnnyataumm 5, cpok cyxbbl faHHoi Tpy6bI paBeH 25,7 rog, ¢ pabouum fas-
nenuem 10 bap.

59



CUCTEMA TPYB 13 CLLINTOTO NONUSTUNEHA PE-X

3apava 2

Heobxopumo paccuutatb cpok aryxbel Tpybel PE-X, SDR 7.4, akcnnyatupyemoit B8 cucteme TBC ¢ pabounm pasnenvem 111 6ap, ans knacca
JKCnyaTauum 2.

Ncxopst w3 BblleyKa3aHHbIX AaHHbIX, 33[aH C1eayIoLWMiA TeMNepaTypHbIA PEXUM B TeYeHUe pacy&THOro cpoka cnykbbl 50 net:

T =T1,=70°C- pabouas Temneparypa
pal 1
T .. = T, = 80°C - MaKmmanbHas pabouast Temneparypa

MaKC

T.... =T, =95°C- aBapuitHas Temneparypa

asap

Onpefiensiem pacyeTHoe HaNpsiKeHue B CTeHKe TPYObI (3) U3 CIe/YIOLLIEro BbIPaXEHMS:

3,=P*S=111*32 =355 Mlla

roe P- paboyee panenue

S —cepus TpybbI

YcTaHasnmBaeM Ko3pduLMeHTbI 3anaca npouHocTu npu Temneparypax T T T cornacko FOCT 32415-2013:
G =15 (ko3 duupenT 3anaca npouroctu ana T)

G, =13 (koapdmument 3anaca npouHoctn ans T)

G, =1 (koapdmument 3anaca npouHoctn ans T)

Onpepensiem pacyeTHOE HaNpsXKEHNe B CTeHKe TPybbl € yueTom AeiicTBUs KO3GPMLMEHTOB 3anaca NpOYHOCTH:

= (*5,=15%355 = 533 MMla
8,= G*5, =13*355 = 462 MMa
8,= (3, = 14355 =355 MM

Monb3ysice rpadMKoM U30TepMbl NPOYHOCTM MaTepuana PE-X, onpepensiem Bpemsat .t t , KoTopoe Tpyba MOXET BbiePKMBaTb, He pa3-

pab' “makc' “asap

PyLAACh NP HENpPepLIBHOM [1e/ACTBIN KaX/10il U3 TeMNepaTyp B 0TAENLHOCTM, NP HANPSKEHUAIX B CTEHKE COOTBETCTBEHHO 5, 3, 8,

o T.= 230 000 (63 mer) 4, T, = 20 000 (4 ropa) u,
. ITIE [ [l T =80000 (9,1 ner) u.

IR LEE asap

. [lanee u3 npasuna MaitHepa ciefyert, 4to eI BpeMS [0 pa3pyLUeHns
Tpybbl cocTaBngeT t, (net) Npu HenpepbIBHOM EACTBUM TeMnepaTypbl
T, T0 oTHOWeHMe 1/t, - 3T0 «40/1S NOBPEXAEHNA, NPUXOAALLAACA HA MO,
NPy HenpepbIBHOM [eACTBUM YKa3aHHON TeMnepaTypbl. Ecnn peictene

11 3TOif TemnepaTypbl B TEYEHWM 0L HEMPEPbIBHO W COCTABNSIET BENIMUNHY
[ oL, TO <7075l FOA0BOTO MOBPEX/EHNS» COCTAaBNAT oL /t.

Tpaﬁ =70°C - pacyeTHbIR CPOK 3KCnnyaTaumy 49 ner, Te. o, = 98%
= T..=80°C- pacyetHbiit cpok 3Kcnyataumm 1rog, T.e. o, = 2%

MaKC

T . =95°C- pacyeTHbiii cpok 3kcnyataumm 100 yacos, Te. o, = 0,28%

aBap

a, o, o, - Bpema feiictena Temnepatypsl (T, T, T, cooTBeTcTBeHHO)
B TeYeHVe rofia B NPOLeHTaX.

e o omaS

-
L

o
%
2o
&

==y
1
T
L]

Komelueaoe anpipeense, Ma

'. 'i L.y CymmapHoe nospexpaenue TYD (%/4ac) onpepensietca no dpopmyne:

TYD=Za/t

H
=
H
i

=
|
|
=
12
{
i

r
— T
1
.
17
t

sl S U TYD = 0,000436 %/uac,

Tt - [Nlanee solumcnsiem T no dopmyne:

e ST T =100/ TYD

0 i=|?r g 1,=10070,000436 =229 465 4 = 26,19 ner.

Wt

=)
T

Takum obpasom, B cootsetctaum ¢ [OCT 32415-2013, ans knacca skcnny-
aTauum 2, Cpok dyx6bl faHHoM Tpybbl 26,19 neT, ¢ pabouum fasnennem
11,1 6ap.
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CNCTEMA TPYB
U3 TEPMOCTABUJIU3NPOBAHHOIO
[MOJIMITUNIEHA PE-RT




CUCTEMA TPYB 13 TEPMOCTABWJTU3NPOBAHHOIO MOJINITUNEHA PE-RT

1. Cucrema 1py6 POCTEPM 13 TepmocTabunn3npoBaHHOro Nonn3TUNAEHA
PE-RT

1.1 XapakrepucTuka cucremol

Tpybbl PE-RT POCTepm 1 PE-RT ¢ EVOH POCTepm npon3BogsiTcs U3 TepMOCTabnin3MpoBaHHOro nosinatunena, tun Il.

N2 n/n HaumeHoBaHme nokasarens 3HaueHue
1 MnotHoCTb, r/cMm? 0,941
2 Temnepatypa pa3msryequs no Buka, °C 1245
3 Mpepen npoyHOCTM Npw pa3pbise, MMa 36
4 OTHOCMTENbHOE YANNHEHME NpY pa3pbiBe, % 760
5 lpepen Tekyyectn npum pactskeHun, Mla 20,6
6 OTHOCMTENBHOE YA/IMHEHME NpU Npeaene TeKyyecTu, % 13
7 Mogynb ynpyroctu npu pactskequu, H/mm? 650
8 KoadduumeHT nuHeiiHoro tennosoro paciumpenus, °Ci 0,15
9 Koadpmument TennonposogHocty, Br/m °C 04
10 VaenbHaa TennoemKoctb, KI/Kr °C 2

1.2 0bwme pekomenpauuu no npuMeHenmnto cuctemol POCTepm PE-RT

TennooTaaya — NepeHoC TEMNOTbI YEPE3 OFPAKAAIOLLYI0 KOHCTPYKLIMIO OT B3aMMOLECTBYHOLLEH C Heli cpefibl C bonee BbICOKO TeMnepaTypoi K cpese
C ipyYroi CTOPOHbI KOHCTPYKLMKM ¢ 6onee Huskoit Temnepatypoit (CM 23-101-2004).

Tpy6bl PE-RT POCTepm NpuUMEHSIIOTC B CUCTEMAX NMUTLEBOTO W XO3ANCTBEHHO-NUTLEBOTO HAa3HAYEHMS, FOpsuero BoJ0CHAbXeHus, BOASHOMO HU3KO-
TEMMEepaTypHOro OTOM/IEHNS, A TAKKE B KAUECTBE TEXHOMOMMYECKUX TpYbonpoBOSOB, TPAHCMOPTUPYIOLLMX KWUAKOCTH, He arpecCMBHbIE K MaTepuanam
Tpy6bI.

(oenuHMTENbHbIE 3NEMEHTBI CM. Ha CTp. 55

1.3 Onpepenenune cpoka 3kcnayatauum Tpyb

3apaual

Heobxopumo paccumntath cpok atybel POCTepm PE-RT II, SDR 7.4, 3kcnnyatupyemoit B cucteme IBC ¢ pabounm pasnenmem 10,5 6ap, B coot-
getctBum ¢ FOCT 32415-2013 , ans Knacca KcnayaTauum 2.
Wcxops w3 BbleyKa3aHHbIX JaHHbIX, 3aAaH C1eAVIOLLMiA TeMNePaTYPHBbIA PEXMM B TEUEHME PACYETHOrO CPoKa UTyxbbI 50 neT:

=T, =70°C - paboyas Temneparypa
=T, =80°C - maktumanbHas paboyas Temnepatypa
=T, =95°C - aBapuiiHas Temneparypa

T pab

T
Makc

T

asap

Onpenensiem pacyeTHoe HanpsiKeHue B CTeHKe TPY6bl (8 ) 3 CieayiolLero BbIpaeHus:

J,=P*S=105*32=336 Mla
P - pabouee paBneHue, S - cepus Tpyb6bI

YcraHaBnuBaem Ko3bduULMeHTbI 3anaca NPOYHOCTM NPU TemnepaTypax Tpaﬁ, T e TaBap
cornacHo [0CT 32415-2013:

C =15 - ko3pduumenT 3anaca npouHocv ans T,

G, =13 - koapPuumenT 3anaca npouHocTn ais T,

G =1- koapdunumenT 3anaca npouHocTn ais T,

OI'IDE,D,EI'IHEM PacyeTHoe HanpsaXxeHune B (TeHKe pr6b| cy4yeTom Jencreus K03¢¢VILI,I/IEHTOB 3dMnaca NPpoOYHOCTW.

= (*5,=15*336 = 504 MNa
= (,*5,=13*336 = 437 MMa

5
5
5,=(*5,=1%336 = 336 MMla

2
3

Monb3ysacb rpadmKoM M3oTepMbl NpouHocT Matepuana PE-RT I, onpepensiem Bpemat .t t  koTopoe Tpyba MOXeT BbiEpIKMBATb,

pab' “makc' “asap'

He pa3pyLancb npu HenpepbiBHOM JeACTBUM KaXKa0M 13 Temneparyp B OTAENIbHOCTW, NP HanpsXXeHUax B CTeHKe CO0TBETCTBEHHO 6], 62, 63.
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T > 450 000 u. (5137 nmet), T

pab

= 136 000 u. (1553 ner),

MaKC

T = 18976 4. 17 ner).
50
< lwr [lanee w3 npasuna MaiiHepa wienyeT, 4To e BpemMs [0 paspy-
weknss Tpybbl CocTangeT t, (neT) Npu HenpepbIBHOM [eACTBMM
0 Temneparypbl T, T0 OTHOWeHKe 1/t - 3T0 «AONS NOBPEKALHUS,
NPUXOAALAAC Ha rof, NpWU HEnpepbiBHOM [eACTBAN yKa3aH-
m Hoi Temnepatypbl. En peiictBue 310 TemnepaTypbl B TeYeHUM
20 . [ i rOf@ HENpepbiBHO U COCTABNSIET BEIMYMHY oL, TO «/0N1AA FOA0BOMO
' g | | I i MOBPEXAeHNs» COCTABASeT o/t
| | { ' o, = 97,98% - pacueTHblit CPOK IKcnnyatauum 49 net npu Tpa6 =70°C
10 oL, = 2% - pacyeTHbli Cpok 3kcnnyaraumm Trognpu T, =380°C
w-c L —— o -
10 4 300 e a, = 0,0228% - pacuetHbin cpok 3kcniyataumuu 100 yacos npu
L, o Bl =a F T =95C
E 41 B0°C e aBap
:- ;1 e L=
g || ¢ =4 [l - L o, oL, O, - Bpems aeiicteus Temnepartypei (T, T, T, cootBeTCTBeHHO)
g 6;1 80°C |—f L1 i o ] B TEYEHME rOfia B NPOLEHTaX.
g L CTH 1. CymmapHoe nospexaenue TYD (%/uyac) onpepensietcs no Gpopmyne:
§ E?._ B5eC —— 3 :ﬂl
HH 100 ¢l LI[[H L LT
F ! == mg = YD =Za/t,
£ 3 {{noe== hil TYD = 0,000233633 %/uac.
1 Pty LN
s | | ] Nanee sbimaisiem T no popmyne
s =100/ T
"[ I‘E m ““ T T =100/0,000233633 = 428 021 yacos = 48,86 net
|
3 : Takum obpasom, B cootsetctBun ¢ FOCT 32415-2013, pna knacca
0,1 1 10 100 1000 10 100 00D 000 y
m] r: 3KCNAyaTaumm 2, Cpok kbl gaHHo! Tpybbl 48 neT, ¢ pabouum
s POy L 4 t3' t2' t1 pasnennem 10,5 6ap.
3apaua 2

Heobxoaumo paccumtatb cpok cnyxbbl POCTepm PE-RT II, SDR 7.4, akcnnyatmpyemoii B cucteme otonneHms ¢ paboumm paasneqnem 9 bap,
B cootBetcTBun ¢ MOCT 32415-2013, ana Knacca akcnayaTtaymum 5.

Wcxops v3 BblleykasaHHbIX JaHHbIX, 33fiaH U1eAyI0LLMiA TEMNEPaTYPHbIA PEXMM B TEYEHWE PACcYETHOrO CpoKa UTyxbbl 50 neT:

ot = 1= 20°C

=T,=60°C

=T,=80°C

=T,=90°C

=T, =100°C

asap

pa62
pa63
MaKc

.
T
T
T
T

Onpefiensiem pacyeTHoe HanpskeHue B CTeHKe TPY6bI (3;) U3 CleayIoLLero BbIpaeHNs:

8,=P*$=09*32=288 Mlla
P - pabouee pasnenue, S — cepus Tpybbl

YcraHaBnuBaem Ko3dpduumMeHTbI 3anaca NPOYHOCTM Npu Temneparypax T - T e Tmp
cornacHo OCT 32415-2013:

(5 =15 - ko3pduumenT 3anaca npouHocTn ais T,
G, =13 - koapuumeHT 3anaca npouHoctn ana T,
G =1- koadduumenT 3anaca npouHoctn as T,

OnpepensieM pacyeTHoe HanpsKeHue B CTeHKe TPYObl C YYeTOM AeACTBUS KOIGOULMEHTOR 3araca NPOYHOCTM.
9,;=(*5,=15*288 = 432 Mlla

8,= (*3,=13+288 =374 Mna
5, = 3, = 1:2,88 = 288 M
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CUCTEMA TPYB 113 TEPMOCTABWJTU3NPOBAHHOIO MONUITUIIEHA PE-RT

g =~ 1k -
¥ T Til
g i_ T+ il ||
? L
3 ) _' T+
g ERp E =2
T ml
| l il o I
z ; S, .i -
! !
1 1
| I
1 H
0,1 1 10 100 1000 1000
Bipews N0 PRV Y t4 t5 2t

Monb3ysicb  rpadmkom  M30TepMbl  MPOYHOCTM  Matepuana
PE-RT Il, onpepensiem Bpems bt Cuarcr Lagapr KOTOPOE Tpyba Moxet
BbIEPKNBATb, He pa3pylascb NpU HEnpepbiBHOM [JeiACTBAN
KaXX[0/ M3 TeMnepatyp B OTAEMbHOCTH, IPU HAMPSKEHUSAIX B CTEHKE
COOTBETCTBEHHO J, ,, 5, J..

T > 900 000 u. (102,74ne1), T2 > 450 000 . (5137 ner),
T s3> 220 000 v, (25N net), T =18 723 u. (214 ne7),

Tm'J > 40 000 v. (4,57 ner).
Nlanee 3 npasuna MaitHepa cnegyer, 4To e Bpemsi 10 paspy-
weHms Tpybbl COCTABNSAET t, (NeT) npn HenpepbiBHOM [eACTBIN
Temnepatypbl T, T0 0THOWeHMe 1/t, - 3T0 «40/1S NOBPEXACHMS»,
NPUXOAALLANACA HA rOf, NPU HENPEPbIBHOM [AE/ACTBUN YKa3aHHOI
Temnepatypbl. Ecnu peiicTBue 31O TemnepaTypbl B TeUYeHMM
roAa HenpepbiBHO M COCTABNSART BE/INYNHY o, TO «A0NS TOA0-
BOrO NOBPEX(IeHNsA» COCTaBAALT ou/t,

Tpam = 20°C - pacueTHblii CpPOK 3Kcnnyatauum 14 nert, T.e.
BpeMS AeACTBUS AHHOW TeMNepaTypbl B TeYEHWE rOfa COCTaB-
nsiet o, = 28%

Tpa62 = 60°C - pacyeTHbIiA CPOK 3KcnnyaTaumm 25 ner, T.e. Bpe-
Ml [Ie/CTBNS AaHHOA TemMNepaTypbl B TEYEHWe rofa cocTaBnseT
a,=50%

Tpa63 = 80°C - pacuetHbi cpok 3kcnnyatauun 10 net, Te.
BpeMs AeACTBUS AHHOW TeMNepaTypbl B TeYEHWE rOfa COCTaB-
nset o, = 20%

T .. = 90°C - pacyetHblin CpoK 3Kcnnyataumm 1 rog, T.e. Bpems

LeiCTBMa [aHHOW Temnepatypbl B TeyeHWe roga cocrasnser
a, =2%

MaKC

T =100°C - pacyeTHblit CpoK 3kcnyataumu 100 4acos, T.e. BpeMs feACTBUS AAHHOM TeMMepaTypbl B TeYeHUe roAa CocTaBnset

asap

a, = 0,0228 %

a, O, O, - Bpems feicTeus Temnepatypol (T, T, T, COOTBETCTBEHHO) B TeYeHUe rofia B NPOLIEHTaX.

CymmapHoe nospexaenue TYD (%/4yac) onpegensietcs no gpopmyne:

TYD = Zau/t,
TYD = 0,000340443 %/uac.

Hanee sbluncnsem T no dpopmyne:
T =100/TYD
T =100/0,000340443 = 293 735 vacos = 33,53 net

Takum obpaszom, B cootBetctBum ¢ IOCT 32415-2013, ans knacca skcnnyatauum 5, cpok O1yxbbl aaHHOR Tpybbl 33 rofa, ¢ pabounm

pasnexnem 9 bap.

1.4 Homenknatypa 1py6 PE-RT POCTepm

N306paxenne HanMeHoBaHNe BHewHuit guamertp, TonwmHa cTeHkm, Pa3mep byxtbl,
MM MM M
100
16 20
200
POCTepm PE-RT
100
20 20
200
16 22 100
POCTepm PE-RT 20 2.8 100
YHUBEPCANbHbINA 25 35 100
32 44 100
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CUCTEMbI TPYD U OUTUHIOB [J14
BOAOOTBELQEHNA U KAHAJTN3ALWI

CNCTEMbI BKIMN
CNCTEMbI SML




CUCTEMbI TPYB U OUTUHIOB 15 BOMOOTBELEHNSA N KAHAN3ALIMIA

1. TEXHWHECKAA UHOOPMALUA N ONUCAHWUE CUCTEMDbI BKIM

1.1 0bwaa nupopmauus

(ucremy TpybONpPOBOAOB 1 CAHTEXHMYECKNX NPMOOPOB, COBMPaIOWMX U OTBOAALLMX UCMONb30BAHHYIO BOAY W BbITOBbIE OTXOAbI BHYTPU 343HNS
Ha3blBalOT BHYTPeHHe# KaHanuaumeir. 0T kaxporo npubopa (Moiika, BaHHa, YHUTA3) CTOKW yepe3 0TBOAHOM TPYy6ONpoBOA HanpaBnsioTcs B
FOPWU30HTANbHbIA NO3TAXHbIA OTBOJ, A 3aTEM - B KaHaNM3aLMOHHbIA CTOAK. B noaBanbHOM YacTn [,OMA CTOSK NepexoauT B rOPU30HTaNbHYIO
TpYbY-BbINYCK, OTBOAALLMIA CTOKW U3 3[aHUA B HAPYIKHYIO KAHANW3aLMOHHYI0 ceTb. (TouHble BoAbl 3 bacceHoB, KOTNOB, CUCTEM OTOMMEHUSA
1 OUYMCTKM TAKXKE OTBOAATCA B CUCTEMY BHYTPeHHen KaHanu3auuu. OHa asnsietca besHanopHoi, no3Tomy npu yknaaxe Tpybonposoaos Heob-
X04MMO MpefycMaTpuBaTh YKOHbI 0T 1 oo 4.

1.2 0630p MaTepnanos Tpyb ang cucTem BHYTPEHHEN KaHANM3auumn

Ha NpoTsHKeHNM MHOMUX AeCATUNETHI 0CHOBHBIM MaTepuanom Tpyb ANs CUCTEM BHYTPEHHeH KaHanu3awumn 0CTaBascs YyryH, no3TomMy nosene-
HMe W nocneayioLiee NpUMeHeHne NNACcTUKOBbIX TPY6 MoXHO 6e3 npeyBennyeHns Ha3gaTb PEBOMIIOLMOHHBIM LWAroM B 3TOM 06nacTy.

"pEVIMyI.I.I,ECTBa NOoJIMMEPHbIX pr6 B CPaBHEHUU C YYTYHHbIMHU:

Nerkuin Bec (B 15-20 pa3 nerye yyryHa)

BbICTpbIit MOHTAX, He Tpebyiowmin cneynanbHOro 06opyaoBaHNs
B03MOXXHOCTb CKpbLITOI NpoKnafku Tpybonposoaa
HenopgepyKeHHOCTb XMMUYECKOI U INEKTPUYECKOi KOPPO3uK
napkas noBepXHOCTb BHYTPEHHe! CTeHKM (oTcyTcTBUE IPdeKTa
«3apacTaHns»)

YcToitunBoCTb K Nnepenagam Temnepatyp (He paspyluaeTcs npu
npomMep3aHum)

PacueTHblit cpok cnykbbl — cBbiwe 50 net

Pa3BuTMe NNAacTMaccoBbiX MATepuanoB W WX AKTUBHOE MPUMEHEHWe B MPOMBIWJIEHHOCTM Hayanocb B fBajuatom cronetun. Hecmotps
Ha bonbwoe pa3Hoobpasme, Ha CErofHALHNIA feHb B TPYOHOM NpoU3BOACTBE MX NPUMEHATCS He bonee pecaTtka. Hanbonee wmpokoe npume-
HEeHMe B CUCTeMAX BHYTPeHHel KaHanusaumn nonyuunu nonuatuned (M3), nonusununxnopup (MBX) n nonunponunen (MN).

Kaxxpblit U3 3TUX MaTepnanoB UMeeT CBOM NPEMMYLLECTBA U HEAOCTATKM.

Nonuatunen. Bnepeoie nonyuer B 1930 roay, npon3soacTeo Tpyb M3 3T0ro matepuana Havanocb B cepepute 1940-x ropos. Cpenm
paccMaTpuBaeMbIX MaTepUanoB UMeeT Haubonbluyio 3NaCTUYHOCTb. He TOKCMYEH, He BANSIET Ha BKYC BOAbI, YTO AeNIaeT ero Mcnofib-
30BaHue MAeanbHbIM B CETIX NMTbEBOr0 BOAOCHAbXeHUs. [lonu3TuneH ycToiluuB K Bo3aencTeuio bakTepuii n rpubka. Tpybel ang
BHYTPEHHei KaHanu3auun u3 M3 coennHA0TCS 06bIYHO NPU NOMOLLYM PacTpPybOB, TaKKe BO3MOXKHA C(BapKa BCTbiK. OCHOBHOI Hepo-
CTaToK Tpyb U3 NonNM3TUNEHa - HecnocobHOCTb BbifepXMBaTh TeMnepaTypbl Boiwe 60°C. Takxe BCIeACTBUE BbICOKON 3NaCTUMHOCTH
TPYAHO 0becneunTb repMeTMYHOCTb CUCTEMbI MPU PacTpybHOM coepnHeHNN.

MonusuHunxnopup. Mepeblii U3 CUHTE3MPOBAHHBIX MOSMMEPHbIX MATEPUANoB, KOTOPbIA Obin
nonyyeH ewe B 1860 rogy. Ero maccoBoe npumeHeHne B NPOMBbILWEHHOCTH Havanock B 1930 roay.
Matepuan sBnsieTcs [OCTaTOYHO NPOYHBIM, HO MPU 3TOM XpYyNKUM, 0C0bEHHO Mpu TemnepaTypax
Huxke 5°C. lpn ropeHun BbifensieT SA0BUTbIE Fa3bl; MOHOOKCMA, N JUOKCMA, YrNieposa M X0poBo-
popopa. Tpybbl u3 MNBX coegmHsitoTcs npu nomowy pacTpyboB unu MeTogoM «X0N0LHON CBAPKN»
(cknenBaHus).

Monunponunex. OpguH 13 Hanbonee COBPEMEHHBIX M LIMPOKO UCMOMb3YeMbIX NOSIMMEPHBIX MAaTepPUaJioB, MacCOBOE NPUMEHEHNE 0CBOEHO
B 1950-x rogax. bnarogaps cBouM CBOICTBAM SIBASIETC HAWMYYLIUM PELUEHNEM [l CUCTEM BHYTPeHHeR KaHanu3aumu. (Toek K MexaHu-
YeCKUM BO3[ENCTBUAM UMEET BbICOKYIO YAAPHYIO BA3KOCTb. [0BbILLEHHAs TEPMOCTOMKOCTb MO3BOMISET BbIAEPIKMBATL KaK BbICOKME (KpaT-
KoBpemeHHo A0 100°C) Tak u Hu3kme (go - 40°C) Temnepatypsbl. [lonyckaet nosHoe npomep3axue. Takxe nonunponuneH 0bnafaeT BbICOKOi
XUMUYECKOW CTOMKOCTbIO K BO3A,ENCTBUIO KUCNOT U LLENoYeN.
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Tabnuua N°1. XapakTepucTuku cucteM U3 nosIMMEpHbIX MaTepuanos

Martepuan YnapHas npoyHoCTb MexaHunueckas Xumnueckas INACTUYHOCTD Pabouyee 3HaueHue
NPOYHOCTb CTOWKOCTb TeMneparypbl
NBX Hu3kas Bbicokas CpepHss Hu3kas 40°C
JE] Bbicokas CpepHss Bbicokas Bbicokas 60°C
nn Bbicokas CpepHss Bbicokas Bbicokas 90°C
1.3 MonTax BKII
Pe3ka Tpyb

L -
onopa

3alMTHanA
/Tunb3a

HenogenxHan

Tpybbl Ana BHYTPEHHeR KaHanW3auuu W3 NOAWNPONWIEHA BbIMYCKAKT
B LUIMPOKOM [Mana3oHe AanH. HecmoTps Ha 3T0, B NPOLLECCe MOHTaXa MOXeT
BO3HUKHYTb NOTPEBHOCTb B UCMONb30BAHMN HECTAHAAPTHOM JAJINHBI OTPe3Ka.
[lna 3T0ro HeobxoAMMO oCyLLECTBUTL pe3Ky TPYObl, KOTOpPas BbINOJIHAETCS
C NOMOLWbI0 0BbIYHOM HOXOBKM C Menkumu 3ybuamun. [ns obecneuenms
bonblen TOYHOCTH pe3Kn 06bIYHO MCNONb3YIOT CNeLnanbHbli xenob ¢ pas-
pe3oMm, nepneHauKyYNapHbIM K ocu Tpybbl. Mocne BbINONHEHUS pe3ku, Kpa
Tpy6bl HYKHO CHayana 0bpaboTaTb HOXOM WK HANMBHUKOM, @ 3aTeM CHATb
dacKy, NpUMeHss WHCTPYMEHT AN CHATMS dacku Nubo 3aunctutb ee nop,
yrnom 15° 6apxaTHbIM HanuabHUKOM. [loBepXHOCTb ¢ackn [omKHA bbiTh
abcontoTHO rnapKom, Ans Toro YTobbl M36exaTb NOBPEXAEHUS YNNOTHUTESb-
HOr0 KOHL pacTpyba, B KoTopblit byaeT BcTaBneHa Tpyba.

Hu B koem cnyyae He cnepyeT paspe3atb (aACOHHble M3LeNUS-0TBOABI,
TPOWHNKMN, KPECTOBMHbI W T.1. Paamepbl 3TUX U3LeNnil CTPOro onpepeneHbl
NPON3BOANTENIEM, U UX HAPYLUEHUE MOXET CAeNnaTb HEBO3MOXHOI nocne-
AVIOLWY0 3KCNNYaTaLumio.

CoepuHeHue Tpy6

Tpybbl 1 dacoHHbIe YacT Ans BHYTPEHHER KaHanu3auum U3 NonunponuieHa
COeaMHAKTCA Mexay coboit ¢ nomolubio pactpy6boB. B pactpyb BMoHTMpOBa-
HO YNNOTHUTENIbHOE KOMbLLO U3 CMHTETUYECKOro KayyyKa, koTopoe obecneun-
BAET repMeTUYHOCTb COBAMHEHUS U UCKIIOYAET BO3MOXXHOCTb NEpPeKoca uim
CMeLLeHns.

MoHnTax

Mpu moTHaxe cnepyeT:

1. OuncTnTb rnapKkuin KoHew, Tpybbl U pacTpyb OT 3arps3HeHuil.

2. [poBepuTb YNIOTHUTENTbHOE KOJBLLO HA Hanuune fedeKTOB UM CMeLLEHMS.
3. 06bpaboTaTb CMa3bIBALLNUM BELLECTBOM MECTO COeauHeHns Tpybbl. MoxHO
UCNONb30BaTh CUJIMKOHOBYIO CMA3Ky MJIM MblfibHbIA PAacTBOP, HU B KOEM CITy-
Yae HeJib3s NPUMEHSITb MUHEPAJIbHbIe MaCna.

4, CoepuHutb pactpyb c Tpyboii. MMagkuin KoHew, Tpybbl BBOAMTCA A0 OTKa-
3a B MydTy, a 3aTeM BbITArMBaeTcs Hasag Ha 10-15 mm. Takum obpaszom, Ha
KQXLOM CTbIKe CO3[,AeTCS 3a30p AN KOMMEHCALUN JIMHEAHOT0 pacLuupeHms.

CoepmnHenus Tpy6 CenyeT BbINOMHATb, HauMHAA C CAMOW HWKHERA TOYKM.
Mpn NpoXoXKAeHWM yepe3 nepeKpbiTMe BepTUKanbHas Tpyba nomewiaeTcs
B 3aWMTHYIO MMNb3Y C Y4ETOM BO3MOMKHOIO IMHEAHOTO PacLUMPEHNS.
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CUCTEMbI TPYB U OUTUHIOB 15 BOMOOTBELEHNSA N KAHAN3ALIMIA

1.4 JlnneiHoe pacwmpeHne

Mpn moHTaxe Tpyb HeobXoAMMO yuMTbIBaTb TEPMUYECKOE VANMHEHWe
matepuana. Tpybbl n dpacoHHble yactu u3 M umetoT Ko3GOULUMEHT NUHEeAHOro
pacwupenmns 0,12 mm/m °C. B Tpybonposoaax C pactpybHbiM coefuHeHneM
KOMMNeHCaLMs TepMUYECKOro YAJMHEHUS NPOMCXOANT MMEHHO B pacTpybax.
Bo Bpems MmoHTaxa Tpyb fuameTpom Bbiwe 50 MM, CleayeT ocTaBnsSThb B pac-
Tpy6e 3a30p 10-15 mm (ans Tpy6 c anameTpom MeHee 50 MM 3a30p AOMKeEH
coctasnatb 10 mMm). Mpu 3ToM pacTpyb HeobxoauMo 3aKpenuTb C NOMOLLbI
HenofBWXHOM onopbl. Takum obpaszom, ocTaswmecs B pacTpybax 3a3opsbl
10-15 mm byayT KOMNEHCMPOBaTb YA/IMHEHNE U OKaTue Tpyb Npu n3meHeHnn
Temneparypsl.

1.5 Oukcauusg

(rosikoBble TPYObl BHYTPEHHEN KaHanu3aLuuu AOMKHbI ObITb CMOHTMPOBAHDI
KaK MOXHO bmmke K caHTexnpubopam. [lpy MOHTaXe HYXHO 4YeTKo cobnio-
[aTb MOHTAXHbIE CXeMbl W pPeLeHUs Mo MOAKIIYEHUIO CaHTeXnpubopos,
YKa3aHHbIe B MPOEKTHOW fOKyMeHTauun. Kaxpas cekuus CTosika A0MKHA
ObITb 3aMKCMPOBAHA K CTEHE NMPW MOMOLLW HEMOABIKHON OMOpbl, KOTOPYIO
HeobxofMMo pa3mecTuTb nNof pactpybom. (TosKoBas U roOpM30HTaNbHAs Tpy-
Obl JOMKHBI KPENUTbCA KaK HEMOABUMKHBIMM, TaK M CKONb3ALMMU ONOPaMM.
B Tabnuue 2 npencraBneHbl peKOMEHAYEMBIE PACCTOSHUS MEXAY HEMOABIK-
HbIMU onopamu gns Tpy6 U3 nonunponunexa (m).

HeNoABWAKHaA

onopa 3a30p

CKONbIAWARA
onopa

HEMOMBW¥HAA ONopa

HENoABWAHaA onopa

MakcumanbHoe paccrosiHune Mexxay onopamu ans Tpy6onposopos (M)

HoMuHanbHbI BHEWHWIA AnaMeTp Cnocob moHTaxa Tpy6onpoBoaa
dn [mm] rOpM30HTaNIbHO BepPTUKaNbHO
32 04 08
40 05 10
50 05 10
75 10 2,0
10 10 20
160 15 2,0
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1.6 MpoTuBonoxxapHaa besonacHoCTb

[ins npepoTepalieHns pacnpocTpaHeHus Noxapa no niaacTuKo-
BbIM Tpybonposogam (M3, NBX, NM) B cuctemax BogocHabxkeHus
W KaHanW3aLum XWUbIX U NPOMbIWEHHbIX 3AaHUIA NPUMEHSeTCS
NPOTMBONOXapHas camocpabatbiBalowas Mydra, KoTopas OTHO-
CUTCS K NACCUBHBIM CUCTEMAM NPOTMBOMOXKAPHOM 3aLLNTI.

B 3aBMCMMOCTM OT NAAHMPOBKM MOMELLEHWA NPOTUBONOXKApHas
MyTa MOXET UCNONb30BaATLCA KaK B LIAXTaX, Tak U HA OTKPbITbIX
Tpybonposonax. Mydra ycTaHaBnuBaeTCa Ha Kaxayto Tpyby, npo-
XOAALWYI0 Yepe3 CTeHy wuiu nepekpbiTue. [pu nepexope mexay
3TaXaMn My¢pTa CTAHOBMTCA BNJIOTHYK K BEPXHEMY NEPEKPbITUIO
UK BHYTPM Hero.

B cnyyae BO3HWMKHOBEHMS NoXapa, MydTa npenaTcTByeT pac-
NPOCTPAHEHMIO OTHS U AbiMa No TpybonpoBoAy, NOKaNM3ys ouar.
lpotuBonoxapHas MydTa obecneynBaeT OrHECTOAKOCTb MecCT
NpoxoAa NoONMNpONUIEHOBbLIX TPYO Yepe3 NepekpuITUs B TeyeHue
Tpex 4acoB, YTO COOTBETCTBYET Knaccy orHecroiikoctm EI 180.

Kopnyc My¢Tbl U3roTOBEH U3 OLMHKOBAHHOW CTanM TOMLMHOM
1 MM, BHyTpY Kopnyca pacronoxeH BKNAAbIL U3 OTHE3ALMTHOIO
TepMOpPACLUMPAIOLLEroCs MaTepuana, KOTOPbld NpW HarpeBaHuu
B YCIOBMSIX NOMApa NepeKpbiBaeT MyT MPOHUKHOBEHUS OrHS
B CMeXHble nomewieHns. KOHCTPYKUMS Kopnyca - pa3bemHas,
(neuManbHas 3allenka cnocobCTByeT GbICTPOMY BbINOMHEHMIO
MOHTaXHbIX paboT. Kpennenus MydTbl K NOTONOYHOMY NepeKpbl-
TUI0 NPOU3BOAMTCS C NOMOLLbIO NPUCORAMHEHNS NIENECTKOB MeTal-
NMYECKOr0 KOpNYca MyQTbl NOCPEACTBOM BUHTOB U Awbenei.

OCHOBHbI@ XapaKTepPUCTUKN CTAaHAAPTHOI NPOTUBONOXKAPHOIA MydTbl ArameTpom 110 Mm;

= TabapuTbl: HapYKHbIA AnameTp — 132 mm, BHYTpeHHui - 110 MM, BbicoTa - 60 mm, macca - 360 T.

- Temnepatypa cpabatbiBaHus: 170-200°C

« Knacc ornecroikoctu: El 180

= Jlerkuit MOHTa, BO3MOXHOCTb YCTAHOBKM B TPYAHOAOCTYMHbIX MeCTax

- [lpuMeHeHne cneumanbHbIX NOKPbITUIA M CNNABOB 06eCneynBaeT BbICOKYI IGGEKTUBHOCTL 3aL4MTbl OT NOXKAPOB

B03MO0XHO M3roToBNEHME NOJ, 3aKa3 NPOTUBONOXAPHbIX MyGT Apyrux AuameTpoB - 50 mm, 75 MM, 125 mm, 160 mm.
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CUCTEMbI TPYB N OUTUHIOB A1 BOJOOTBEAEHUA U KAHAIU3ALIAK

TPYBA PACTPYBHAA
d, S [
HOMMHan npepenbHoe HOMMHan npepenbHoe HOMMHan npepenbHoe
OTK/NIK/IOHeHue OTK/NIK/TIOHeHue OTK/NIKNOHEeHue
32 03 18 04
40 03 18 0.4
150; 250;
500; 750;
20 03 18 04 1000; 1500 +10
2000; 3000
5500*, 6000*
10 04 27 05
160 05 39 06
*Pazmepbl ans Tpy6 be3 pactpybos.
OUKCATOP
Pasmep
32
50
10
0TBOA,
D a=15 a=30 a=45 o =67°30 o =87°30
1 te
MM Z] ZZ Zl ZZ Zl Z2 Zl 22 Zl 22
32 5 7 6 l 9 12 14 7 20 22 47
40 5 8 7 ll 10 14 16 20 23 26 47
< F 50 5 9 9 12 12 16 20 23 28 3] 48
u 5
. 10 9 14 7 21 25 29 40 44 57 61 58
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[IBOIHOW PACTPYB

EAE TR

.

I
—

= D, I MM
MM He MeHee
. - E) 103
40 103
50 105
4 10 128
HALLBMXHAS MYOTA
D1 | MM
MM He MeHee
=t 5 32 101
40 101
50 103
£ 10 125
160 158
KPECTOBWUHA OJIHOMNTOCKOCTHAS
D, D, a=45 a = 87730 t,
MM MM
Z] ZZ 23 Z] ZZ ZB
50 50 12 61 61 28 30 30 48
10 50 -17 104 9] 28 60 32 58
10 10 25 134 134 57 62 62 58
LA
KPECTOBUHA ABYXNNOCKOCTHASA
o=p=87°30
D] Dz D3 t,
MM MM MM ZI ZZ Z3
10 10 50 57 62 62 58

n




CUCTEMbI TPYB N OUTUHIOB A1 BOJOOTBEAEHNA 1 KAHATTU3ALIAK

NEPEXOJ, PENYKLUOHHBbI
i DI D2 7 t
MM MM 1 e
40 EY) 3 47
50 40 2 48
1
- 10 50 40 58
3ATTIYLIKA
D, I
MM MM
EY) 28
= 40 28
50 28
10 EY)
TPOMHUK
o =45° o = 87°30
D,/D, t
MM Z] ZZ ZB Z] ZZ ZB )
MM MM MM MM MM MM
32732 8 37 37 19 21 21 47
40/32 4 4 40 19 2 21 47
40/40 10 49 49 3 25 25 47
50/40 5 56 54 3 30 25 48
50/50 2 61 61 28 30 30 48
10/50 7 104 q] 28 60 EY) 58
10/110 25 134 134 57 62 62 58
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PEBU3UA

D/D, A L

MM MM MM

40/40 3 25

': 50/45 28 30

100/98 57 62

KOMMEHCALMOHHbIA MATPYBOK

D, ! t,
MM MM MM
50 60 48

[}
. — 5

t 10 yp) 58

MPOTUBONOXAPHAA MAHETA

"

20

25

32

40

50

65

75

90

110

160

13




CUCTEMbI TPYB U OUTUHIOB 15 BOMOOTBELEHNSA N KAHAN3ALIMIA

1. TEXHWHECKA! NUHOOPMALUA N ONUCAHUE CUCTEMbI SML

1.1 SML - cuctema 6e3pactpy6bHbix Tpyb U3 uyryHa

JIuTeiiHbIiA YYryH ABNSETC KNACCMYECKUM MATEPUANIOM S KAHAIM3aLMOHHBIX TPY6, NPUMEHSIEMbIX B 3AaHNUSX.

SML - cuctema 6e3pacTpybHbix Tpy6 M3 NUTERHOrO YyryHa, OKOHYATeNIbHO NpULLeALas Ha CMeHy pacTpybHbiM Tpybam B 1982 roay. McnbitanHoe
CbIpbe, YA06HbIE B UCMOMb30BaHNM GUTUHTM U HaJEXKHble COeAMHEHNs 06pa3yioT ManorabapuTHYI0, HAZEXHYI0 B IKCNNYaTaLMK U U3HOCOCTO-
KyI0 CUCTEMY, KOTOpasi NOMHOCTbIO COOTBETCTBYET BbICOKMM TpebHOBaHUAM COBPEMEHHOMO KauecTBa XMWibS MU TEXHUYECKOTO OCHALLEHWUS 3AaHNA,
a TaKKe BbIMOJIHAET TaKue BaXKHble TpeboBaHMs 6e30MacHOCTV Kak 3ByKOM30NALMS U NPOTMBOMNOXKApPHas 3aluTa.

TexHuyeckoe kavyectBo SML-cuctembl CnocobCTBOBAIO TOMY, YTO BaXKHEMILME YYACTKM APEHAXHbIX CMCTEM 3AaHNIA (KaHanu3aLums, MarucTpanbHbIi
[rnaeHbIi] TpyboONpoBoA a TakKe A0XAEBas KaHANM3aLms, Nposeralwas BHYTPU 3AaHNS) U3rOTaBNMBAIOTCS, KaK NPABUNO, U3 IMTEAHOTO YyryHa.

(BoicTBa MaTepuana
MnotHOCTL YnapHas npoyHoCTb Koa$ppuument nuHeitHoro pacwmpenus
npumepHo 7,2 kr/pm? (715 kH/T) (MK npouHocTh Ha okatue) S350 MIa Tonbko 0,0105 mm/MK (mexxay 0 1 100°C)
CootBeTcTBYET KOIGGULNEHTY NNHEAHOMO

MuHUManbHas NpoOYHOCTL Ha Pa3pbiB Mopaynb ynpyrocru pacwmpenus betoHa; BosMoxHO yknajka
~150 Mra anst putmeros ~200 Mla ans Tpy6 07 8.10% 50 12.. 104 H/mMMm? 8 beToH
lpoyHocTb Ha OKaTue Koaddpuument MyaccoHa XuMmnyeckas cTonKocTb
NpUMepHo 3- 4-KpaTHas BENUYMHA NMPOYHOCTH Ha | +(0,3) SML BbICOKOYCTOAYMBbI MO OTHOLIEHNIO
pa3pbiB K CTOKaMm 3faHuii ¢ pH ot 2 no 12
MpoyHoCTb Ha cpe3 KoaddpunumeHT Tennonepenaun
npumepHo 1,]- 1,6-kpaTHas BenuumHa npoyHoctu | 50-60 Bt/mK (npu 20°C)
Ha pa3pbiB

TepMuyeckas CToiiKoCTb

SML cooTBeTcTBYET Knaccy ropeHus A2

8 cootBetcTBUM € EN 13501 - He roput*

*MlpoBepeHO COOTBETCTBUE CMCTEM KaHaNM3auuoHHbIX Tpy6 ctanpapty EN-877, npunoxenue F.2 KoToporo noaTeepxaaer:

YyryHHble u3nenus B COOTBETCTBUM C 3TON €BPONEACKOA HOPMOI He SBNSKTCA FOPIOYMMM U BOCNNAMeHsOWMMAUCA. B cnyyae noxapa oHu
COXPAHAKT CBOW QYHKLMOHANbHbIE CBONCTBA U CBOK HAfEXHOCTb B TEUEHNE HECKONIbKMX YaCoB, TO €CTb UX CTEHKU OCTAKTC FepMETUUHbIMU
M0 OTHOLIEHMK K NAIaMeHN, ra3am, He NpeTepneBas 3HauYMTeNbHbIX AedopmaLmil u u3n1oMoB. LilenocTHOCTb NPOEMOB B CTEHAX W NEPEKPbITUAX
coxpaHsieTcs."
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1.2 MlpenmyuiecTBa YYyryHHOM CMCTEMBI KaHaNM3aLum

3ByKouzonsaumus- beclymHbli
CVB BOAbI

lpepoxpaHuTtenbHble
NPOTMBONOXapHble Mepbl
SML-Tpybbl 1 GuTUHIK
ABNIAIOTC HETOPIOYNMM

D

HeuyBCTBUTENbHbI K BLICOKMM
1 HU3KUM TeMnepaTtypam, HesHa-
YMTe/bHOE TENNOBOE paclunpeHme
(0,0105 mm/MK) cootBeTCTBYET
nokasarensm betoHa. bnarogaps
3TOMY BO3MOXXHa YKNaaKa B 6eToH

lpocToit, yHUBEPCANbHbIA MOHTAX
6e3 cneumansbHOro MHCTPYMeHTa

100% BTOpMYHOE
1CNoNb30BaHMe - HeT npobnem,
CBSI3aHHbIX C yTUAM3aLmen
0TX0[0B

He pactpauusatotca pecypcol
(ncTounnku coipbs). NpopyKuus
SML cocTouT NpenMyLLecTBEHHO

13 KenesHoro 1oma

BHyTpEHHEE NOKPbITHE 3aLLUTHbIM
dJ10eM BbICOKOKa4eCTBeHHbIM
JABYXKOMMNOHEHTHbIM COCTaBOM

Hannyuwas 3awmra GputmHroB
OT KOpPO3WK C NOMOLLbH0
yCOBEpLUEHCTBOBAHHOIO

MOKPbITUS 3MOKCUAHON CMONOiA

IKOHOMMUSI BPEMeHHU - BbICTPbIi
MOHTaX C MOMOLLbI0 Pa3beMoB

J

BblcOKas NPoOYHOCTb, HAMHOIO
npesocxopadiuas TpeboBaHus
cTaHpapta EN 877

BbICOKast M3HOCOYCTOAYMBOCTD,
NpeBocxofiHas 06TekaeMoCTb
Gnaronaps rnaaKoi NoBepXHOCTU

(tabunbHas n coxpaHswowas
¢dopMy, ynaponpoyHas

1.3 KonTponb KauecrBa

CepTuuunpoBaHHas cuctema obecrieyeHWss KayecTBa M rapaHTus
KauecTBa YYryHHbIX KaHanu3aLmMoHHbIX Tpy6, GUTUHIOB 1 coenHUTe-
neii IBNAKTCS HALWMIN NOCTOSHHBIMU NPUOPUTETAMM B NPOM3BOACTBE.
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CUCTEMbI TPYB U OUTUHIOB 15 BOMOOTBELEHNSA N KAHAN3ALIMIA

1.4 3HaK KauecTBa

3Hak kayectBa RAL, npucyxpaemblit 061WEeCTBOM rapaHTMM KauyecTBa, BASETCH rapaHTOM YYrYHHbIX KaHaNN3aUWOHHbIX TPy, AOCTOMHBIX
BCAKOrO i0BepUs.

Mop pykoBOACTBOM ,HeMeLKoro MHCTUTYTA FapaHTUK KayecTBa M MapKMpoBKM 3HakoM KauecTsa (RAL)" B CaHKT-ABrycTuHe 6bl0 OCHOBaHO
,00LLeCTBO KauecTBa ApeHaKHON TexHUKM u otnmuekn” (GEC).

[naBHoi 3apayvei obLiecTBa ABNAETCA rapaHTUs NPEBOCXOAHOMO KayecTBa NPOAYKLIMM, KOTOpas NOATBEPKAALTCA 3HAKOM KauecTsa. HekoTto-
pble NpOU3BOANTENN HE COOTBETCTBYIOT YPOBHIO KauecTBa, KOTOPOE SBNSETCH BAKHbIM KPUTEPUEM MPUHSATUS PELLEHUS B NOMb3Y YYTYHHbIX
KaHann3aumoHHbIX Tpyb.

(o 3HaKOM KayecTBa Mbl COOTBETCTBYEM TPeboBaHUSIM HaLIMX NapTHEPOB MO CMELWANM3MPOBAHHON TOProBne, PeMeCiEeHHOMY NPON3BOACTBY,
8 610po NPOEKTMPOBaHMS 1 OpraHax BnacTu.

MpucyKaeHne 3HaKa KayecTBa NPOMCXOAMUT NOCNE YCMELHOMO AOPOroCTOALLEr0 KOHTPONS U3AENNiA B NPOLECCe NPOU3BOACTBA, KOTOPOE NPOBO-
AWTCH HE3aBUCMMbIM NPU3HAHHBIM UHCTUTYTOM KOHTpons. Kpome 3T0ro, MUHUMYM [BaXfbl B rof, MHCTUTYTbI KOHTPONS NPOBOAAT BHEMMAHO-
BYI0 NPOBEPKY TPETbUMM NINLLAMM 1S TOTO, YTOBbI rapaHTMPOBaTbh KAaYecTBO NPOAYKLMUK B COOTBETCTBUN CO CTPOrMMM TPpeboBaHuaMM.

3T MeponpuATUS rapaHTMPYIOT NOCTOSIHHOE BbICOKOE KAYeCTBO M AEMOHCTPUPYIOT 60MbLUYK OTBETCTBEHHOCTb NMPOW3BOAMTENEI MO OTHOLIE-
HWIO K MapTHepaMm MO PbIHKY-TOProB/e, MOHTAXXHUKAM M KOHEYHbIM noTpebutensm.

TpeboBaHns U KOHTPONb

TpeboBaHus B co0TBETCTBMM C EN 877 GEG
ConeBoit TyMmaH 350 yacos 1500 yacos
YcToNuMBOCTb K CTOYHBIM BOfaM* 30 aHeit npu 23°C 30 aHeit npu 50°C
paCUJVIpEHHbIe UCNbITAHNA C arpecCMBHbIMU
YCTORUMBOCTb K XMMUYECKUM BeLLecTBam ot pH 2 o pH 12, 30 pHeit npn 23°C BewwecTBamMu, Hanpumep, GocPopHOi KNCIOTON
(pHY)
NcnbiTauus Ha CTOMKOCTb K TEPMOLMKIMPOBaHNIO 1500 ymknos ot 15°C u go 93°C 1500 umknos ot 15°C u go 93°C

*TUNNYHBIA COCTaB CTOYHbIX Bog cmoTpm EN 877:1999/A1:2006, paspen 5.7.2.2, Tabnuua 5

1.5 TexHonorua HaHeceHns NOKPLITUIA Ha TpYybbl SML U GpUTHHIK

Tpybbl SML 1 GUTMHIN NOKPbLIBAIOTCS BbICOKOKAYECTBEHHBIM KPacHO-6YpbIM NOKPLITUEM M3 INOKCUAHOA CMOMDI.

HaHeceHne noKpbITUS INOKCMAHOA CMOMOIA HA BHYTPEHHIOK M BHEILHIOK NOBEPXHOCTb GUTUHIOB NPONCXOAMT METOLOM MOMHOTO
MOrpyXXeHus, nocne yero GuTMHru obxuratcs Ha npotskeHnn 45 muuyt npu 180°C. bnaropaps 3TOMy BO3HUKAET BbICOKONPOY-
HOe coefijMHeHue Mexay GUTUHIOM M MOKPbITUEM, @ TAKKE CONPOTUBASIEMOCTb K TEPMUYECKUM U XUMUYECKMM BO3[EACTBUAM,
KOTOpas NpeBbilaeT 0YeHb CTporue Hopmbl ctaHpaptoB EN 877 n RAL-GZ 698.

Tpybbl SML nokpbITbl KPaCHO-KOPWYHEBOW FPYHTOBKOA TonwmHoN B 40 MUKPOH B COOTBETCTBMM C [eACTBYIOLMM CTAaHAAPTOM
EN 877, B cnyyae HeobxopmMoCTH Ha TPYHTOBKY MOTyT ObiTb HaHeCeHbl CTaHAAPTHble OpPraHMYecKuMe Nakm M MHOrocNoiHoe
NaKoOKpacoyHoe noKpbiTe. [IOKPbITUE Ha BHYTPEHHIOK NOBEPXHOCTb HAMbINAETCH CETYATbIM 3NOKCUAHBIM MaTepuanom LBeTa oxpbl
M HALeXKHO 3awmwaeT Tpyby 0T arpeccUBHbIX CTOKOB.

MpoussoanTenb, MapKupoBKa

1. FP - mapknpoBKa npou3Bogutens

1 U3roToBUTENS

2. DIN - ToBapHbIit 3HaK COH3a

3. CE - obs13aTenbHblit 3HaK COOTBETCTBUS
4. EN 877 - ccoinka Ha Hopmy

5. 3HaK Kauectsa Ral - obuiecTBa kauecrBa
LPEHAXHON TEXHUKMN W OTIIMBKM (geg)

6. HoMuHanbHbIin BHYTPEHHMIA fnameTp

W YroJl HaKmnoHa GpuTuHra

7. Mecau/rop, - nata U3roToBneHus
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1.6 UIHCTPYKUMS N0 MOHTAXY

SML Tpy6bl, GUTUHIM U CORAMHUTENbHBIE CUCTEMbI M3rOTAB/IMBAIOTCS N KOHTPONMPYIOTCA B COOTBETCTBUM CO CTaHpaapToM EN-877.
Tpy6bl SML pa3pe3aiotca noTpebutensimm B COOTBETCTBUN C 3Kenaemoi AnnHon. Tpybbl  GUTUHTM CORAMHSIOTCA COOTBETCTBYIOLLMMMN XOMYTaMMU.

ﬁ = coegunnTens Rapid

FHl = wpane

OCHORKAR
ERHTHARLME

P R e T ey P

MOEAEEAS B0
, wanpusep, DY 100
CTONHBE BOSH

il
e
i= ul
R e [ R '."‘:..-a-h N AR L PO
ABOTHEOMRO=ADHAR
HICAALAR
npe Tpelosannax §
TH T A B T A o O 50,
Belonacaoc -, c
-

TG

AT TR

L HARPWUER,
/D 100

BEHTHANL AN,
BHEDANLAN YEPE
EpLILy

ERANE npH
WO RAE e
BEETH AR L,
BEpXMAR Bpoasa yoTyna

AN Ha NOACCEAREEAEAR
FIHLE = YROREHE HANORHOMW K FASBHOR
QBpATHONG NOANODA TEnSONpObOLE BT AR

(BCAN FA MECTE HE
IANCEEHD HHEIYE)

] e P TR

& REHANY npeEsEaeT 0,5 bar

MBI HLE YOTH RN,

HPaAE Hd BDOOCTOUKM X HANDHME D, DM B0

KOASEETEAK HIKE YPOEHE
ohpateera noancpa

rm| I L] W
I 17
| - .
PRRETERE
NOgLEMEAR YCTAH DB
JLAR CTOMNHME BOA

BRYCKIOA E31an

lopu3oHTanbHble  TPY6ONPOBOAbI  AOMKHbI  OblITb  JOCTATOMHO
3aKpenseHbl BO BCEX MeCTax U3MEHEHUS HaNpaB/ieHUs U OTBETBIE-
Husx. CnyckHoit TpybonpoBog (CTosIKM) HeobxopMMo 3aKpennsTb
C MaKCMMasibHbIM MHTEpBAIOM B 2 M. B 3AaHMsSX BbICOTHOCTbIO
po 5 ataxeii ctosku ot DN 100 Heobxogmmo $uKcnpoBaTh 0T oce-
[aHug ¢ nomolbl onopbl cToska. Kpome Toro, B 3aaHusax 6onb-
e 3TAKHOCTU HeoOXOAMMO BCTPaNBATh Ha KAXKAOM NMATOM 3Taxe
onopy CTosKa.

Tpyb6onpoBOAbI ANS CTOYHBIX BOA OCHOBAHbI MO NPUHLUNY be3-
HanopHbix. OAHAKO 3TO He UCKMIYAEeT, YTO NPU ONpefeseHHbIX
JKCMNYATaLMOHHBIX COCTOSHUSX BO3MOXHO BO3HUKHOBEHME
pasnenus 8 Tpybonposogax. Mo3atomy TpybonpoBoabl Ans CTOY-
HbIX BOA M BEHTUNSLNOHHbIE TPY6ONPOBOABI JOMKHbI BblepPXN-
BaTb [aBNEHWE W COXPAHATb MOCTOSHHYK FepMEeTUYHOCTb Npu
BHYTPEHHEM M BHElWHeM M30ObITOYHOM fAaBneHuu B npepenax
or 0 po 0,5 6bap npu BO3MOXHOM B3aMMOAEACTBUM MeEXAY
Tpyb0NpoBOAOM U €r0 BHEWHUMM yCioBUAMU. [ing Toro 4to6b
BbIAEPXKATb 3TO AaBNEHUe, YacTU TpY6ONpoBOAA AOMKHbBI ObITh
COeANHEHbI, YCTAHOB/IEHbI M 3aKPenieHbl 0CeBbIM CUOBbIM 3aMbl-
KaHueM.

Cnepyet obpatutb BHMMaHuWe, yTo B TpybonpoBogax Ans CTou-
HbIX BOf, MOXKET BO3HUKHYTb 60/1ee BbICOKOE BHYTPEHHEE faBfe-
Hue, yem 0,5 6ap, Hanpumep, B:

* KONNEKTOPax AOMAELBOHA KAaHANU3ALMK;

- Tpy6onpoBoAax B 30Hax 06paTHOro NOANOPA;

* CTOYHbIX TPYy6ONpPOBOAAX, NPONeraiowwmx bonee yem yepes 0fHo
0CHOBaHMe, 6e3 fanbHemwWwero BbiNycKa;

* HanopHbIX TPY6ONPOBOAAX N0 NepeKayke CTOYHbIX BOA.

TpybonpoBoabl € coeanHeHusimu 6e3 0CeBoro CMNOBOro 3aMblKa-
HUS, B KOTOPbIX NIAHOMEPHO BO3HMKAET UM MOXKET BOSHUKHYTb
B 3KCN/YaTaUWOHHOM COCTOSIHUN BHYTPEHHEe AaBeHue, Heob-
XOANMO HAfIeXHO 3aKPEenuTb, NMpPEXAe BCEro Npu WU3MEeHEeHUsX
HanpaBNeHUsi C MOMOLLbI0 COOTBETCTBYIOWNX KPEMNEeHWA NpoTUB
COCKanb3bIBaHWs M CABUra ocu. Tpebyemoe oceBoe CUNOBOE 3aMbl-
KaHue pocturaerca B Tpybax SML u ¢utuHrax SML ¢ nomousio
YKpPenneHns CoesuHeHNit [ONONHUTENbHBIMU MaHXeTaMu (Kpane)
(BHyTpeHHee paBneHue po 10 bap).
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CUCTEMbI TPYB U OUTUHIOB 15 BOMOOTBELEHNSA N KAHAN3ALIMIA

2. 0b30P NMNPOAYKLUK

2.1 KoHCcTpyKTUBHbBIE pa3mepbl TpYObI, GUTUHIK, COeANHEHUS

Hapymub:anameTp, TonwmHa creHbl, MM Bec Tpy6bl
HoMuHanbHbIi finuna
BHVTDEHHM Tpybbl n BXOXAEHNS MosepxHocTb
yTp Jonycrumoe ¢bacounble 30Ha Nycras Hanonuennas npubnu3MTENbHO
AP DE OTK/IOHEeHHe e Hacrh, YMIOTHEHNA | _npubnusutenbHo NOMHOCTbIO M’ Ha M
DN, , Mm . ' Aonyctumoe t P Kr/m AT
OTKJIOHEHHe, Kr/m
MM
50 58 + 35 -0,5 30 43 6.4 018
100 110 -l 35 -0,5 40 85 16,7 035
150 160 " 40 05 50 142 02 050
200 210 50 -1.0 60 233 54,5 0,65
250 274 33 55 -10 70 335 876 0,85
300 326 6,0 -10 80 436 120,6 1,02
2.2 SML Tpy6bl U pacoHHbIe yacTu
Tpyba 3000 mm DN ApTtukyn Kr/wr.
50 26620 13,0
100 26623 254
150 26626 425
- 200 26627 69,8
1
i 250 26628 1025
Ll
300 26629 130,7
OrBop 15° DN Aptukyn Kr/wr. X
50 1270 04 40
100 10041 10 50
150 11267 25 65
200 19844 46 80
OtBop, 22° DN ApTukyn Kr/wr. X
100 25964 13 50
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OrBop 30° DN ApTukyn Kr/uwr. X
50 11266 05 45

100 10043 13 60

150 11264 30 80

200 19845 54 95

250 10045 9.7 110
300 10048 155 130

OtBop 45° DN ApTukyn Kr/wr. X
50 10050 05 50

100 10073 16 70

150 10079 35 90

200 10082 57 110
250 18242 103 130

300 10096 165 155

Oteop 70° DN Aptukyn Kr/wr. X
50 19709 07 65

100 10m3 19 90

150 11262 43 120
200 10M5 17 145

OtBop, 88° DN Aptukyn Kr/wr. X
50 10m8 07 75

100 10125 2] 110

150 10131 43 145
200 18241 838 180

OTBOA C YANMHEHHbIM KoneHoM 45° DN ApTukyn Kr/wr. Xi X2 K
100 10101 42 250 70 180
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CUCTEMbI TPYB N OUTUHIOB A1 BOJOOTBEAEHNA 1 KAHATTU3ALIAK

OTBOA C YAIMHEHHbIM KosleHoM 88° DN ApTukyn Kr/wr. Xi X2 K
WY sl 100 10109 36 250 10 140
7] .
Joml N = _‘
JIBoiiHoe koneno 88° DN ApTukyn Kr/wr. Xi X2 X3
i T U1 20 19115 1,0 50 100 21
RO [ 100
A e 10152 32 70 140 170
BN
o 150 10154 6.2 90 180 219
KoneHo ¢ ycnoxo;;inbubm YYaCTKOM DN Aprikyn e/, X ¥ ¥
£ [ |~\ 100 10032 48 70 312 291
\
\_‘.\ \
\.
- 150 10039 96 90 334 326
TopueBas 3arnyika DN ApTnkyn Kr/wr. L
50 11284 03 30
100 10150 08 40
150 11290 16 80
200 19850 31 60
L 250 19851 6,0 70
300 21633 95 80
OnopHag Tpy6a ans croakos 6e3 DN ApTkyn Kr/ui. D L
OMOPHOTO KONbLA
D 50 19852 13 87 200
[ 100 10106 27 145 200
L ] 150 1274 4,0 195 200
200 20499 59 245 200
250 19854 18,7 340 300
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PeBun3us C KpbIWKOi DN ApTnkyn Kr/wr. H di d2 L
e 50 13226 23 59 53 105 190
b e e
! { T ..li!—'
L i L Dp-dy W -
~ S I {-u__.-:
I RS 100 10135 48 84 104 159 260
PeBun3us C KBappaTHON KpPbILWKOiA DN ApTnkyn Kr/wr. H C d A F L
. 100 10122 70 83 160 100 200 230 340
| rF o o T R -
o = 150 10130 128 12 215 150 250 280 395
= Wi T
i | P T — -1 7 200 18468 252 137 265 200 300 330 465
| :"l"?_l 4 250 18469 36,5 170 330 259 350 426 570
300 18471 510 195 380 309 400 476 640
PeBu3ns € 3aMKOM U nNepeKnAHbIM pbl4arom DN ApTukyn Kr/wr. A F d H L
[
100 1014 92 250 275 110 160 400
5 150 10119 15 250 275 160 185 420
y 200 10120 17,9 250 275 210 210 440
OnopHoe KonbLo C BYNKaAHU3MPOBAHHOI DN ApTiyn Kr/ T, D1 02 A B C
pe3uHoi
50 10104 08 61 93 195 148 25
100 10027 14 115 147 250 202 28
150 21918 20 163 199 300 252 30
200 21237 30 215 250 360 310 30
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CUCTEMbI TPYB U OUTUHIOB 15 BOMOOTBELEHNSA N KAHAN3ALIMIA

TpoiHuk 45° DN ApTukyn Kr/wr. Xi X2 X3 L
5050 17017 14 50 135 135 185
80x80 13878 23 60 155 155 215
100x50 10029 23 35 165 165 200
100x70 10030 30 50 185 185 235
100 x 75-S 15555 30 50 185 185 235
100x80 13877 35 50 170 170 20
100x100 10033 44 70 205 205 215
150x70 11300 53 30 215 215 245
150x80 21002 53 5 140 105 20
150x100 10060 65 55 240 240 295
150x150 10062 83 90 265 265 355
200x100 11299 10,0 40 265 265 305
200x150 10063 133 75 300 300 375
200x200 11297 77 15 340 340 455
250x100 10064 136 15 310 310 325
250x200 10068 20,4 90 385 385 415
250x250 10071 315 130 430 430 560
300x200 10074 30,0 70 440 415 485
300x250 10075 36,9 5 465 465 580
300x300 10077 482 155 505 505 660
Tpoiiumnk 70° DN ApTukyn Kr/wr. Xi X2 X3 L
|- 5050 24870 09 55 80 80 135
T
[ ! | S| 100x50 10080 19 55 10 100 155
K3 | " _X A
L e 100x70 10081 24 70 120 110 180
S A
I II © = | 100000 10083 29 8 130 130 25
200 x 200 10084 122 140 25 25 365
TpoitHuk 88° DN ApTukyn Kr/wr. Xi X2 3 L
- 5050 11296 1l 79 80 66 145
- : b9y 100x50 10088 21 94 105 76 170
i .‘5._“__;\_ 100x70 10089 24 102 110 88 190
5"-‘I _ 100 x 75-S 18088 23 102 10 88 190
1711 Z 100x80 13879 24 100 110 90 190
i '1 100x100 10090 29 15 115 105 20
" | 150%50 10095 44 100 140 100 200
bt 150x100 10099 47 130 145 5 245
150x150 19843 69 158 155 142 300
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KpectoBuHa 45° DN Aptukyn | Kr/wr. Xi X2 X3 L
5 100*100*100 21186 38 70 130 130 215
1 ; ;
(5 :
DN Aptukyn | Kkr/wr. Xi X2 X3 L
100*100*100 10146 34 115 120 105 220
150*100*100 21826 6,1 130 130 145 245
DN Aptukyn | Kr/wr. Xi X2 X3 L
100*100*100 20463 36 85 130 130 215
DN Aptukyn | Kr/wr. Xi X2 X3 L
100*50*50 11288 22 100 80 105 180
100*100*100 10138 39 120 120 120 230
150*100*100 19847 71 130 15 145 245
100*70*70 20619 30 102 88 110 190
DN Aptukyn Kr/wr. A
11261 25 65
100
11258 34 130
NepexopHUK BHELLEHTPEHHbINA DN ApTnkyn Kr/wr. A L
100/50 10140 09 25 80
100/70 10142 09 16 85
100/75-S 18089 09 10 75
100/80 13882 11 14 90
150/80 20676 23 39 100
150/100 10147 22 25 105
1 t1 200/100 18654 4] 50 115
L 2007150 18243 43 25 125
t2 I 2507150 18244 6,8 57 140
r 250/200 18245 10 32 145
A-' 300/200 20816 14 58 160
300/250 19126 124 26 170
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CUCTEMbI TPYB U OUTUHIOB 15 BOMOOTBELEHNSA N KAHAN3ALIMIA

KaHanu3auuoHHblit cMpOHHBIN 3aTBOP DN ApTukyn Kr/wr. | h Xi X2 X3 X4 w
50 20182 29 190 | 250 182 68 122 68 60
100 17988 95 325 392 | 282 110 215 110 100
150 20191 218 470 | 493 | 348 | 145 325 145 100
200 20177 384 600 | 600 | 420 | 180 | 400 200 100
DN ApTtukyn Kr/wr. | 12 13 a b

BEQTASRREHD
gI

100 n2n 185 588 90 408 276 124

2.3 SML- coepuHuTenbHbIE 3neMeHTbI ang Tpybonposoaos

oceBoe cunoBoe 3aMbiKaHue

DN n pasnenne (6ap) COBMECTUMOCTb
=
2 I £ 2
= = x
25| 2|8 S |2
= = E‘ = = @ c =
50 100 | 150 | 200 | 250 | 300 | £ &| = £C 5 g2
oL & a =4 o @ x
g | E1& | < ¢
o =3 o S
>

CoepuiTers 05 | 05 | 05 | o5 | 03 | 03 v | x | v |V
Rapid

Rapid kpane @ 10 7 4 3 vV X X X
Coepmuutenn W

w c - - - - - - X X \Vi vV

Kpane CV $ 10 10 5 3 \% X \Y X

Rapid Rapid Rapid Rapid Rapid Rapid
10 10 5 5 3 3

YHuBepcanbHble Kpane ?! } \Y X \Y X

v v v v v v
5* 5* 5* 5* 3* 3*

Konfix o - _

*naHHble AN YHUBEPCANbHBIX Kpane B CORANHEHUN C COBAMHUTENbHLIMK 3aMMamn CV
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XapaKTepucTuka coeMHNTeNbHbIX 3nemMeHToB SML

. _ _ Kon-Bo wr. MomenT
Coepunutens Rapid c ynnotHutenbHoi npoknagkoit EPDM DN B yn. ApTnkyn stk HM
- popykums, cootsetcrBylowan craHaapty DIN EN877 50 100 20903 13-15
- Matepuan: xpomucras ctans 1.4520
- Bbicokas 3awuta o1 Koppo3um bnarogaps cneumanbHOMY NOKPLITUIO 100 50 20906 13-15
COeANHUTEeNbHbIX YacTen
- OceBas Harpy3ka fo 0,5 6ap BHyTpeHHero fasneHus 150 25 20908 13-15
* 3aTAKKA TONbKO 0HUM BUHTOM (1o DN100)
- Onpegenexne CKOCa C NOMOLLbIO BU3YasibHOrO KOHTPONS
6e3 cneunanu3MpoBaHHOr0 MHCTPYMEHTa
* bbICTPBIA MOHTaAX M AEMOHTaX
= UHTerpuposauHblit ynnotHutens u3 EPDM 200 5 27193 B35
- Bbicokas nonepeyHas }ecTkoCTb - BO3MOXHA NpefBapuTesbHas
cbopka Tpybonposoga
- Co0TBETCTBYET MEpaM NpOTUBONOXKAPHOI 3aLLUTbI B COOTBETCTBUN
0 CTaHAAPTOM
. o - Kon-go wr. Moment
Coepmnuutenn Rapid c ynnotHutenbHoit npoknapkoit EPDM DN B yn. ApTukyn satsikkn Hm
+ 06nactb NpUMeHeHns: NPOKNaAKa B rpyHTe, (BobogHOE 50 50 26680 13-15
aTMocdepHoe BO3feACTBMe, arpeccuBHas cpefia
(BO3AyX, COfEpXKALLMA CONMN,...) 100 50 26685 B3-15
- OceBas Harpy3ka fo 0,5 6ap BHyTpeHHero fasneHus
= 3aTAKKA TOMbKO ofHUM BUHTOM o DN 100
+ Martepuan:
- 3aKMMHOE KOMbLI0: BbICOKOKauecTBeHHas cTanb V4A 1.4571
- 3aN0pHbIA BUHT M6 x 45 MM, 6 MM 150 % 26687 1B3-15
wecTurpaHHoe yrnybnexme; BolCOKoKauecTBeHHas ctanb A4-80
- 3aKpyTKa: BbICOKOKayecTBeHHas ctanb V4A 14404
- 3BYKOW30M1SILMOHHas pe3nHa: EPDM - Shore = 55° +/-5°
. Kon-Bo wr. MomeHT
Rapid kpane DN B yn. Aptukyn satskicn Ha
* Martepuan: DDTI - oUMHKOBaH rafibBaHUYECKUM METOAOM 50 25 21855 27-29
npeaoxpaHuTeNbHas Wanba 0ceBoro CUNOBOro 3aMblKaHMs
- ina BHyTpeHHero gasnenus fo 10 6ap 100 x5 71857 27-29
» 2 NONOBMHbI 3aXNUMa C Kpane u 4 BUHTA C BHYTPEHHUM
wecTurpaHHnkom (mo DNI25)
- To )Xe NpMMeHeHne MHCTPYMEHTa KaK W Ans CoefuHUTeNs
RAPID, npu 310M He TpebyeTcs C(MeHa MHCTPYMEHTa = IKOHOMUS
pabouero Bpemenu 150 10 21859 21-29
- 0bnacTb NpMMeHeHNs: HaNOpHbIiA [HarHeTaTeNbHbI] Tpybonposos,
TpybonpoBoabl ANS AOXKAEBbIX M CTOYHbIX BOA, B 30HaX 0bpaTHOro
noanopa
Coepunutens CV ¢ coeguHmuTenbHoil npoknaakoit EPDM DN Kon-go wr. ApTukyn Moment
B yn. 3aTOKKN Hm
50 100 18405 4-6
* HapexHblit coeguuuTtens Ans nioboro ctaHAapTHOro NPUMeHeHNs
B YCTAHOBKAaX ANsi 0TBOAA CTOYHBIX BOJ, 100 50 18409 10-12
* 2- BUHTOBO#A COBAUHUTENb 150 20 1841 10-2
- Hu3Kas MOHTaXKHas [KOHCTPYKTMBHASA] BbICOTA
- [lpurogeH TaKKe ANt PEMOHTHBIX Lieneit 200 10 18412 15-20
* He cootBeTcTBYeT TPEHOBAHUAAM NPOTMBONOXKAPHLIX MEPONPUATHI 250 10 18413 15-20
300 10 18414 15-20
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CUCTEMbI TPYB U OUTUHIOB 15 BOMOOTBELEHNSA N KAHAN3ALIMIA

CV kpane DN Kon-Bo wr. ApTkyn Moment
B yn. 3aTOKKN Hm
* [lpofonbHbIi NPefoXpaHNTENbHbIA 3aXUM C CUNOBbIM 50 10 24768 12-14
3aMbIKaHuem
- ins BHyTpeHHei Okumatowweit Harpy3ku o 10 bap 100 10 247N 32-35
* Matepuan: ounHKoBaHHas CTanb
150 5 24348 45-49

- 3anopHas YacTb: OLMHKOBAHHAs CTasb

* Pa3mepb! BUHTa:

- DN 50-80: uunuHapUYeCKmit BUHT C FONOBKON C LUECTUIPAHHBIM
yrnybneHnem ¢ noaknagHoii waiboi M8 x 50

- DN 100-150: umnuHApMYECKMi i BUHT C FONIOBKOIA C LIECTUFPAHHBIM 200 1 24349 40-50
yrnybneHnem ¢ nogknagHoii waiboi M10 x 45

- (depa npumeHenus: TpybonpoBoabl ANs AOKAEBLIX U CTOUHBIX
BOJ B 30Hax obpaTHoro noanopa

. Kon-Bo wr. Moment
Universal kpane DN ApTukyn
B yn. 3aTsOKKM Hm
- Kpane ans BbICOKO# pacTArnBalowwei Harpy3ku 50 10 19990 3aTXKKa
- RAPID po makc. 10 bap
- (V no makc. 5 6ap (DN 50 - DN 200) 100 10 19994 3aTAKKa
- CV mo makc. 3 6ap (DN 250 - DN 300) : 150 3 19996 AT
- TonbKo 2 Wwypyna -> MeHblUe BPEMEHN HA MOHTAX
* 3aTSHKKA -> He HYDKHbI CNeLnanbHble NHCTPYMEHTDI 200 4 19997 3aTAXKA
(BM3yanbHblit KOHTPOSIb) ) . 250 4 23196 AT
- TonbKo 1 Kpane ans HeCKONbKUX coeguHuTenen -> okono 15%
IKOHOMMM Ha CKIAJCKUX Pacxoaax
- 06nacTb NPMMEHEHMS: HACOCHBIA HAaMOPHbIA [HarHeTaTeNbHbIi] 300 4 23197 3aTIKKa
TpybonpoBog No nepekayke CTOYHbIX BOg; TpybonpoBoabl Ans
AOXAEBbIX U CTOYHbIX BOA B 30Hax 06paTHOro nognopa
Konfix DN VE ApTukyn
- ing nepexoga ot Apyrux matepuanos
(cTanb unm cuHTeTMYeCKMin MaTepuan) K SML 50 50 18240
+ C NORMACLAMP®TORRO® wupuHoi neHTbl 12 MMm;
- nenTa 1.4016 cunbHbIN XOMYT C YepBAYHON [MoayNbHOI] pe3bboit
+ Marepuan EPDM 100 20 18656
Rollfix DN VE Aptukyn
+ [ins coepnHeHmns yyryHHbix Tpy6 ¢ HT-Tpybamu 50 20 25771
(Tpybbl ans BbicOKOTEMNepaTypHoro cnea) unn KG-tpybamm
(B8 HapyXHOM KaHanu3auuu) 100 20 5173
- C mydroit unu ans noacoegntennss KG-tpyb K uyryHHbim 150 20 26308
Tpybam c mydroii
* IKOHOMUS BPEMEHH
- OTnagaet HeobXoaMMOCTb B XPaHEHUM BOMHbIX CKNAfCKUX
3anacos (YNNOTHUTENN + HATSKHOE YCTPONCTBO) 200 20 26309
- HapexHoe coenuHeHue
- Matepuan: EPDM

J],pyrylo NPoAYKLMI0 N TeXHUYECKoe OnncaHne MOXHO NoayyYnTb No AONONHUTENIbHOMY 3anpocy.
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3ANOPHAAA APMATYPA
LLUAPOBbBIE KPAHbI




3ATIOPHAS! APMATYPA, LIAPOBBIE KPAHb
1. 3ANIOPHASl APMATYPA, WWAPOBbIE KPAHbI

JlaTyHHble WaApOBbIE KpaHbl U3rOTaB/NBAIOTCA C YYETOM BCEX EBPONEACKMX M POCCUACKMX HOPM MO NPOM3BOACTBY 3aMOpHOI apMaTypbl ANisl XONOAHOTO,
roOpsYero BOLOCHAOMXeEHNS, OTONMEHNS, @ TAKKE AN CUCTEM MUTLEBOIO BoAOCHabeHns. KpaHbl ceptudmumposanbl cornacHo IOCT v pekomeHayioTCA
QNS YCTAHOBKW B KauecTBe 3anopHoii apmatypbl. (peau NiiocoB NaTyHHbIX LWAPOBbIX KPaHOB, NOCTaBnseMblx komnaHueit POCTepm, MOXHO OTMETUTL
WCMO/Ib30BaHNE CAMOT0 COBPEMEHHOIO 060pyA0BaHNS NPy NPOM3BOACTBE, MPUMEHEHUE NCKITIOYNTENBHO Be30nacHbIX MaTepuanos, PeKOMeHA0BAHHbIX
opraHamu ceptudukaumm B Poccum n EBpocotose, BbicoUaiLLyto HAneXHOCTb M A0ATWiA CPoK 6e3aBapuitHoi 3KCNyaTaLmn.

Mpu npou3BoACTBE LIAPOBbIX KPaHOB MCNONb3yeTcs natyHb Mapkn CW 617N ropsiueit KoBKM BbiCOUaiiLLero kauecrsa cornacHo Hopmam DIN 17660 u poc-
cviickum TOCT 15527, pekomenpoBanHas (I ans ncnonb3oBaHus B BOAONPOBOAHbIX CeTAX. Bcs 3anopHas apmatypa U3roTaBnmuBaeTcsl Mo eBpPONEncKUM
Hopmam 1S0 228/1 n poccuitckum Hopmam TOCT 15527 u cooTBeTCTBYET BCEM HEOOX0AUMBIM NapaMeTpam.

JlaTyHHble WapoBble KpaHbl NPeACTABNEHbI B LLMPOKOM AUana3oHe TNo-pa3mepos oT 1/2 go 21/2 proimos. Takoke komnanms POCTepm mMoxkeT npeano-
JUTb HECTAHAAPTHbIE peLleHns (KpaH-GunbTp) Ans yaeLeBneHUs CTOMMOCTY NPOEKTOB M yA00CTBa MOHTaXa NPK UCO/b30BaHUM 3aN0PHO apMaTypbl.

1.1 TexHnyeckne xapakTepuCTUKN NATYHHbIX LWAPOBbLIX KPAaHOB

T MakcumanbHas 160°C
max Temnepatypa
et Pabouas Temnepartypa 120°C
PN HomuHanbHoe >16 6ap
[naBNieHne

LLlapoBble KpaHbl Mpou3BOAATCA W3 BblCOKOKauyectBeHHoi natyHm mapku CW 617N no DIN 17660, cootsetctsytoweint mapke JIC 59-2 cormacHo
FOCT 15527 - cneumanbHoO CO3MaHHbIA CNNaB NaTyHKU AN CUCTEM BOAOCHabXKeHus u oTonnexus, 06nafaloT repMeTUUHOCTBIO Knacca «A» COracHo
I'0CT 9544-2005. UmetoT BbICOKME NpeaenbHbIe TeMMepaTypHble PeXXuMbl BHeWwHel cpefbl oT -60°C go +120°C, a Takke BbICOKWEe NpefeNbHble NOKa-
3aTenu Temnepatypbl pabouyeit cpeppl fo +160°C.
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2.1 KpaH wapoBoi natyHHblit BHYTpeHHAS - BHYTpeHHAA pe3bba

1,2. Kopnyc - HuKenupoBaHHas naTyHb

3. 3aTBOPHbIiA AP - HUKENNPOBAHHAsA NaTyHb

4. llIToK - HUKeNUpoBaHHAA NATYHb

5. YnnotHenue cegna 3atopHoro wapa - PTFE

6. YnnotHeHue wroka - PTFE
7. YnnotHuTenbHoe konblo - N.B.R.

Caenan 13 natyHu cornacHo
DIN 17660

Pe3bba BP-BP cootBetcTByeT
IS0 228/1

VYnpasneHne NocpeacTeom

MakcumanbHasg Temnepartypa

8. Konbl10 WTOKa - NaTyHb PYYKM-pblyara 160°C
9. Maitka - HUKeNMpoBaHHas NaTyHb
10. Pbiuar - HepxxaBetoLLas cTanb, pyyka - "6abouka” - anloMuHwit
XapaKTepucTUKKU NAaTYHHOTO LWAPOBOro KpaHa BHYTPEHHSS - BHYTPeHHAA pe3bba
Pazmep, pioim HomunHanbHoe pasnexue, 6ap YcnoBHblil npoxos, MM Aptukyn
172" 50 15 LLKP BP-BP 1/2
3/4" 50 20 LUKP BP-BP 3/4
1" 40 25 LUKP BP-BP 1
11/4" 40 32 LLIKP BP-BP 1174
11/2" 32 40 LUKP BP-BP 11/2
2" 32 50 LLUKP BP-BP 2
212" 32 60 LLIKP BP-BP 21/2
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3ATOPHAS! APMATYPA, LUAPOBbBIE KPAHbI

2.2 KpaH waposon natyHHblit HapyxxHasa - BHyTpeHHss pe3bba

1,2. Kopnyc - HuKkenmpoBaHHas naTyHb

3. 3aTBOPHBbIii Wap - HUKeNMPOBAHHAS NTAaTyHb
4. llIToK - HUKeNUpoBaHHAA NaTyHb

5. YnnoTHeHue cepsnia 3aTBOpHOro Wwapa - PTFE
6. YnnotHeHme wroka - PTFE

7. YnnoTtHUTenbHoe KonbLo - N.B.R.

CnenaH u3 naTyHu COrnacHo
DIN 17660

Pe3bba HP-BP cootBetcTByet
IS0 228/

VI'IDHBJ'IEHVIE nocpeacTtsom

MakcmmanbHas Temnepatypa

8. Konbuo wwToKa - natyHb PyHKW-peitiara 160°C
9. TaitKa - HUKenupoBaHHas NaTyHb
10. Poiuar - HepaBeloLLas CTasnb, pyuka - "6abouka" - aniomMuHuii
Pasmep, atoitm HomuHanbHoe pasnexue, bap YnoBHbIA NPOXoA, MM Aptukyn
172" 50 15 LUKP BP-HP 172
3/4" 50 20 LLIKP BP-HP 3/4
1 40 25 LUKP BP-HP 1
11/4" 40 32 LUKP BP-HP 11/4
1172" 32 40 LUKP BP-HP 11/2
2" 32 50 LLUKP BP-HP 2

2.3 KpaH waposon natyHHbIn HapyxHasa - HapyxHasg pe3bba

1,2. Kopnyc - HuKenupoBaHHas naTyHb

3. 3aTBOPHbIii Wap - HUKENNPOBAHHAA NATYHb
4. llIToK - HUKeNNpPOBaHHAA NaTyHb

5. YnnotHeHue cepnia 3aTBOpHOro wapa - PTFE
6. YnnoTHenue wroka - PTFE

7. YnnoTtHuTenbHoe Konblo - N.B.R.

ChenaH 13 naTyHu cornacHo
DIN 17660

Pe3bba HP-HP cootBetcTBYET
1SO 228/1

VnpaBnem/le nocpeacTtsom

MakcumanbHas Temneparypa

8. KonbLio WwToKa - natyHb PYHKn-pbitara 160°C
9. laiika - naTyHb
10. Pbivar - HepKaBetoLwas CTab, pyyka-"6abouka" - anoMuHmin
XapaKTepncTMKN NaTyHHOro WApPOBOro KpaHa HapyXKHasa - HapyXHas pe3bba
Pasmep, ploim HomuHanbHoe pasnenue, bap VuioBHbI Npoxos, MM Aptukyn
172" 50 15 LUKP HP-HP 172
3/4" 50 20 LLIKP HP-HP 3/4
1" 40 25 LUKP HP-HP 1
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2.4 KpaH wapoBoi naTyHHbIA C HAKWAHOW rainkon HapyxHas - BHyTpeHHAs pe3bba

1,2. Kopnyc - HuKenmpoBaHHas naTyHb

3. 3aTBOPHBbIii Wap - HUKeNMPOBAHHASA NATYHb
4. LLITOK - HUKeNMpOBaHHas NaTyHb

5. YnnotHeHue cepsia 3aTBOPHOro wapa - PTFE
6. YnnoTHenue wroka - PTFE

7. YnnoTtHuTenbHoe Konblo - N.B.R.

CnenaH 13 naTyHu COrnacHo
DIN 17660

Pe3bba HP-HP cooTBeTcTBYET
IS0 22871

yl'lpaBJ'IEHVIE nocpeacrsom

MakcumanbHas Temneparypa

8. Konbl10 WwTOKa - NaTyHb PYuKu-pblyara 160°C
9.Tanka - naTyHb
10. Pbivar - HepKaBetoLas CTanb, pyyka-"6abouka" - anoMuHmin
XapaKTepnCcTMKN NAaTYHHOTO LWAPOBOr0 KpaHa C HAKWAHOW raiKoi HapyXHasa- BHYTPeHHAS pe3bba
Pazmep, atoiim HomuHanbHoe pasnenue, 6ap YcnosHbin npoxoa, MM ApTukyn
172" 50 15 LUKP HI 172
3/4" 50 20 LUKP HI" 3/4
1" 40 25 LUKP HI' 1
11/4" 40 32 LIKP HI 11/4

2.5 JlatyHHbIN Y-06pa3Hblin ceTyaTbit GuUnbTp

1. Kopnyc - natyHb

2. 3arnyuwika - natyHb

3. YnnoTtHuTtenbHoe Konblo - N.B.R.

4. OunbTp - Hepxagelowas crans AlSI 304

XapaKTepucTuku naTyHHoro «Y»-06pa3Horo cetyatoro GpuabTpa

ChenaH 13 naTyHu cornacHo
DIN 17660

Pe3bba BP-BP cootBetcTByeT
IS0 228/1

MakcumanbHoe pabouee
JasneHue 16 kr/cm?

Pasmep, ploim Cetka* Aptukyn
172" 400p U172
3/4" 400p U 3/4

1" 400p o
11/4" 400p oU111/4
112" 400p oUinR

* Pazmep fueek GUNbTPYIOLLEIH CETKU B MUKPOHAX
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3ATOPHAS! APMATYPA, LUAPOBbBIE KPAHbI

2.6 KpaH wapoBbiit ¢ naTyHHbIM Y-00pa3HbIM CeTyaTbiM GUALTPOM

BHyTpeHHAS - BHYTpeHHAS pe3bba

1,2. Kopnyc - natyHb

3. 3aTBOPHBbIi LWap - XpPOMMPOBAHHAS NTaTyHb
4. llItok - naTyHb

5. YnnotHenue cepna 3atopHoro wapa - PTFE
6. YnnoTHeHue wroka - PTFE

7. YnnotHuTenbHoe KonbLo - N.B.R.

12)
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(nenaH U3 naTyHu COrnacHo
DIN 17660/ DIN 17763

Pe3bba BP-BP cootBetcTByet
1SO 228/

VnpaBnem/le nocpencrsom

MakcumanbHas TeMmneparypa

8. Konbuo wwroka - natyHb PYHKi-pbltara 140°C
9. Taika - naTyHb
10. Polyar - HepxkaBewLLas CTanb
11. 3arnywka - natyHb
12. Mpoknagka - N.BR.
13. OunbTp - HepxaBewwas cranb AlSI 304
XapaKTepnCTMKM KpaHa WapoBoro ¢ NaTyHHbIM Y-06pa3HbiM ceTyaTbiM GuIbTPOM
Pa3zmep, prlonm Pabouee paBnenne, bap Cetka* YOioBHbIA NPOXoA, MM. ApTukyn
172" 16 400p 15 LUKP ©C1/2
3/4" 16 400p 20 LUKP ®C 3/4
1" 16 400p 25 LKP ©C1
11/4" 16 400p 32 LKP ®C11/4
1172 16 400p 40 LUKP ®C11/2
2" 16 400p 50 LLIKP ®C2

* Pa3mep siueeKk GUIbTPYIOLLEN CETKN B MUKPOHAX
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O6wee pykoBOACTBO MO MOHTAXY W IKCNNIYaTaLMK NATYHHBIX WAPOBbIX KPaHOB

1. MoHTaXXHas MHCTPYKLUA

[lns npoBefeHUs KaueCTBEHHOTrO MOHTaXa C1efyeT MCNob30BaTh
HAJJIeXALLNA UHCTPYMEHT. YCTaHOBUTE NOAXOAALWMIA FaeUHbIA KKy
Ha my¢Te, obpawénHoi K Tpybe unu dutuHry. 3adbukcupyite Tpyby/
GUTUHT NOAXOAAWMM NHCTPYMEHTOM U BKPYTUTE/HAKPYTUTE Ha pe3b-
by waposoro KpaHa. Bo Bpems paboTbl He fonycKaiTe NepeTarnBaHus
MyQTbl U3-33 M3bbITKA YNNOTHAKOWEr0 MaTepuana (Hanpumep nbHa
uT.n)

MpaswunbHo! e Henpasunbrol

PucyHok 1

2. MoHTaX 11apoBoro KpaHa

LllapoBoit KpaH peKOMeHAYeTCs YC(TaHaBNMBaTb KOPNYCOM K nofalo-
wemy TpybonpoBoay (CM. pUCYHOK 2).

TpybonpoBog fomKeH 6bITb NPONOXKEH COMNACHO NPOEKTY U [eCTBYI0-
e HOPMATUBHON JOKYMEHTALMM, aTAKKE He LONYCKABTCABO3LLACTBUE
Ha LWApOBO# KPaH MEXaHUYECKUX HaNpPsKeHW.

Mpu MOHTaXKe He PeKOMEHAYETCS UCMOMb30BaHUE Kra30BbIX» KITIOYeil
ANS NpefoTBpalLeHns aedopmanum Kopryca KpaHa.

PekomeHayeTCs MCNONb30BaHMe 3aTsKHbIX KIKYen C perynupyembiM
MOMEHTOM.

OTteaTHan

YECTh
HepastopHoe

" o= COBAMHEHMNE

Nogarowwmi TpyGonposog

PucyHok 2

3. PekoMmeHpauum no 3KcnayaTauu

LlapoBoi KpaH 3anMpaeTcs No YacoBO# CTPESIKe M OTKPLIBAETCA B 06pPaTHOM HanpasneHuu, yron noBopota cocrasnset 90°. LLaposbie KpaHbi
MMEIOT TOMbKO [BA Pabounx MOMOXKEHMS: MOMHOCTLIO OTKPLIT WM MOMHOCTLIO 3aKpbiT. Koraa pyuka pacnonoxeHa sponb TpyGonposoga -
LIAPOBO# KPaH OTKPbIT, MONEPEK — 3aKPbIT.

WUcnonb3oBaHme WWApOBbIX KPAHOB B KaUuecTBe perynupyiouien apmartypbl (B nbom NPpOMEXyTo4HOM I'IOJ'IO)KEHI/II/I) BeneT K COKpaLLeHN0 CPOKa
CJ'Iy)KﬁbI 1 BbIXOAY KPdHa 13 CTPOK.

Ecnmn Luap030|7| KPaH UMeeT Ca/ibHUK, TO OH MOXeT bbITb NOATAHVYT B J1y4ae BOSHUKHOBEHNA HErepMeTUYHOCTU LUTOKA.

OTKpbIBaiiTe M 3aKpbIBaiiTe WAPOBON KpaH MeAneHHo, 4Tobbl n36exaTh rMapaBnudYeckux yaapos B TpybonpoBoaHoi cucteme. He ponyckaetcs
NpoBefieHNe MOHTaXHbIX paboT Ha paboTalowien cucteme.

B JJINHHbIX prﬁOI’IpOBO}J,aX obs3aTenbHoO aiefyer YyCraHaBMBATb KOMMEHCALNOHHbIE KONléHd, KOMMEHCATopbl NN KOMNEeHCALNOHHbIe My(l)TbI
ONa ypaBHUBAHUA TEMNEPATYPHOro yaJInHeHns pr6

Mpn onpeccoBKe AaBneHMeM KOHTPONMPYATE NPABUIbHOCTbL MOHTAXA WWAPOBOro KpaHa.
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CTAJIbHbIE NMAHEJIbHbIE
PALWUATOPDI




1. XAPAKTEPUCTUKA CTAJIbHbIX MAHE/NbHbBIX PAIMATOPOB POCTEPM

1.1 Xapakrepucruka

(ranbHble naHenbHble papuatopbl Mapkn «POCTepm» cootseTcrayioT [OCT 31311-2005. Crans ans npoussopcTea paguatopos «POCTepm» coOTBETCTBYET
I'0CT 19904 v eBponeiickomy cranpapty EN10130.

Pa3mep coeguHenns oMbl 1/2 BP
MakcumanbHoe paboyee nasnenue bap 95
[InnTenbHOCTb UCNbITaHMS CekyHAbl 30
WcnbiTaTenbHoe faBneHne bap 14,25*
[INUTenbHOCTb UCNbITAHNA CekyHppb! 30
MakcumanbHas Temnepatypa TensioHoCuTeNs °C 10
CopepxaHue Kncnopoga B Boge, He bonee MKr/gm3 20
Jlonyctumble 3Hauenus pH Bogpl 8,0-9.5

* UCNbITaHMA Ha 06bEKTaX yiKe YCTAHOBMEHHbIX NPUHOPOB 0CYLLECTBASETCS B COOTBETCTBUM C CyLiecTBYIOWMMIM Hopmamu PO (CMN 73.13330.2012
«[paBuna noaroToBKM U NPOBEEHUS OTONUTENBHOIO Ce30Ha B I. CaHKT-TleTepbypre»), rMAPOCTaTUYECKUM METOAOM.

[ins papmatopoB «Poctepm» pekoMeHYeTc NCNOMb30BaTb TEPMOCTATUUECKME KnanaHbl 1 Tepmoronosku HEIZEN

Tepmoctatnueckne knanavol HEIZEN
- D - Tepmocrtatnyeckue
Tun knanaxa OpHoTpybHas JiByxTpybHas 3anopHblit yYHOM H-knanan JNeMeHTbI

cucrema cucrema KnanaH Knanas
Cepus TGD/TGS TVD/TVS SVD/SVS TVD/TVS HDD/HDS TW-1
210172102 345/346 T-4

Mopens 1101/102 5101/5102 547/549 560/561
355/356 TL-5

566/567

bonee nopfpobHyio nHdpopmaumio o npoayKumum Heizen MoXHO HaiiTu Ha caiite www.heizen-armaturen.ru v B katanore Heizen.

95



CTANbHbBIE NAHENbHLIE PAQUATOPbI

2. 0630P MOJIEJIEW PAQMATOPOB POCTEPM

2.1 Mopenu papnatopos*

10K.KV 20K. KV 30K. KV
i B
| El
Tun |
|
...’_J].J 1 :L_: ,
Onucanue 0pHa naHenb [lBe naHenu Tpu naHenun
Bbicota, MM 300 400 500 600 900
inuHa, Mm 02000 1o 3000 03000
LUnpuna, Mm 46 65 155
War Lar 100 mm no gnuHe gns paguatopos aauHoi o 2000 mm
Lar 300 mm no anune ang pagmatopos anunoi ot 2000 mm go 3000mMm
TK.KV 21K. KV 22K. KV 33K. KV
=|
Tun
0pHa nanens [lBe naHenwu JlBe naHenu Tpu nanenmn
Onucanue 0nHa KOHBEKTUBHAsA 0aHa KoHBEKTUBHasA JlBe KOHBEKTUBHbIE Tpu KOHBEKTUBHbIE
nnacTuHa nnacTuHa MAACTUHbI NNaCcTUHbI
BbicoTa, MM 300 400 500 600 900
inuna, mm no 2000 no 3000 no 3000 no 3000
LnpunHa, Mmm 54 65 100 155
War LLar 100 mm no pnuHe ans paguatopoB anuHoi o 2000 mm
LLar 300 mm no anuue ang paguatopos anuHoi ot 2000 mm go 3000Mm

*bonee NoapobHYI0 MHPOPMALMIO 0 pa3mepax W TeXHUYECKNUX XapaKTepuUCTMKax pPaanaTopoB CMOTPUTE B aKTYaslibHOM BepCMM nacnopta
u3penuns Ha caite http://rostherm.ru

2.2 llpumep yanosHoro obosHaueHns papgunatopos POCTepm

Tun noaKMoYEHMS
K-50K0BOE JInnHA PAZIMATOPA
KV-HImKHEE (nPABOE)

\—{Twn PAIMATOPA \—‘ BbicoTaA pAINATOPA

Papuatop «POCTepm» 11 Tvna BbicoTOM
500 (Mm), pnunon 1000 (Mm), c 60KOBbIM
nopknoyenunem (K):
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2.3 KomnneKTHOCTb pagmaropa:

a_ -

3

| — —

1. Kpan MaeBckoro

2. BeHTMNbHas BCTaBKa

(TonbKO AN paAuaToOpOB C HUKHMM NoaKmoyeHnem - KV)
3. Mpobka rnyxas, C NpoKnaaKo

4. Kpenex ns HACTEHHOTO MOHTaXa

Takke B CTaHAAPTHYIO KOMMMEKTAUMI0 BXOZMT nmacnopt
Ha pPaauaTop U KOMNAEKT MeTU30B 19 MOHTAXXa KOHConen.

2.4 Pa3nuuHble BUAbI Kpenexa:
Kpenex «POCTepm»

Iing paguatopos 11, 20, 21, 22 Tuna;
Mopxonut pns pagmatopos Tvna 11, 20, 21, 22, ¢ ywkamum.
MocTaBnsieTcs B MHANBMAYANBHOM YNAKOBKe (KPOHLITEHH + HUXKHMIA ynop).

[ing paguatopos 10 Tuna:;

Mopxoput pns paguatopos Tuna 10.

MocTaBnsieTcqd B MHAMBMAYANbLHOW YNAaKOBKe (KPOHWTEAH B KOMMYeCTBe
4 w.).

[ing paguatopos 30 1 33 Tunos:
Mopxoput ans paguatopos Tuna 30, 33.
MocTaBnsieTcs B MHANBMAYANbHOK ynakoBKe (KpoHwTeiiH Universal).

Kpenex «PO(Tepm» HanonbHbli

anIMEH'iIETC'iI B UJ1y4asaAx HEBO3MOXHOCTK NPUMEHEeHNA HACTeHHbIX Kpene-
Xen.

Ko Bcem Tunam PaanaTopos HanoMbHbIN Kpenex nocraBnaeTca oTaesnbHo.

2.5 BeHTunbHag BCTaBKa ang PaaAnaTopoB C HWXXHUM NOoAKNIOYEeHnemMm

BeHTUNbHbIE BCTABKM MAYT MO YMOMYaHMI0 B KOMM/IEKTE C pajuatopamu HuxHero nopknioyenns (KV), umerot 6 3HaueHuMii npesHacTpoiku
“MeloT pe3bboBoe coeguHeHne nof TepmocTaTuyeckuii anement M 30x1,5.

TexHUYeCKNe XapaKTepuCTUK

MakcumansHoe paboyee fasnenune

10 6ap

MakcumanbHbIi nepenaj AdBiieHnsa

16ap

[lnanasoH pabouein Temnepartypsl

+2°C..+120°C

2.6 llpaBuna MoHTaXXa pagmaTopos:

Pa3meTuTb MecTa YCTaHOBKMN KPOHILTEAHOB C YY4ETOM CKOD KpenmeHus Ha TbiibHOM CTOPOHE paanaTopa.
3aKpenuTb KPOHWTEAHbI HA CTEHE MPU NOMOLLY METM30B A MOHTAXa KPOHLUTENHOB.

YRanuTb ynakoBKy B MecTax Heo6X0AMMbIX /11 MOHTAKA MU HABECUTb PAAMATOP HA KPOHWTEAHbI KPenneHus.
CoeanHuTb pagmatop ¢ Tpy6amu cucTeMbl OTONMEHMS, COTNIACHO NPOEKTHOMY PELLIEHNIo.

YCTaHOBUTbL B OfMH U3 WITYLLEPOB FIyXyio NpobKy 1 B BepxHMit WTyLep KpaH MaeBcKoro Ans 0TBOAA BO3AYXa.

3anonHuTL paAnatop TenjoHocuTenem

MoHTax paguaTopoB BeeTcs TOMbKO Ha NOArOTOBMEHHbIX (OLITYKATYPEHHbIX U OKPALLEHHbIX) NOBEPXHOCTSX CTEH.
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CTANbHbBIE NAHENbHLIE PAQUATOPbI

2.7 Kateropnueckn 3anpeuiaercs:

1. Ucnonb3oBaTh paguatopbl B OTKPbLITbIX cucTemax (nmbo B Ciyyasx, eciu TenNoHoCUTENeM CYXaT NapoBsble, TepMasibHbIe UCTOUHNKN
WM HENOAroTOBMIEHHAsA BOAA).

2. YcTaHOBKa pafMaTopa HeIMLEH3UPOBAHHbIMK CMELManMCTamum.
3. (mB TennoHOCMTENS M3 paanaTopa.
4. 3amopaXMBaHue CMCTEMBbI.

5. OTKN0YaTh pagmaTop (MepeKpbiBaTb BEPXHUI W HKHMIA BEHTWM) NONIHOCTBIO OT CUCTEMbI OTOMJIEHNS, KPOME aBapUilHbIX CTY4aeB W B CyYasx
CepBMCHOrO 06CYKMBaHUS pagmaTopa.

6. Pe3ko OTKpbIBATb HWXHWA U BEpPXHUI BEHTUIM PAAMaTopa, OTKIKUYEHHOr0 OT MArucTpanu OTOMJIeHMs, BO U3bexaHue rupapaBnmyeckoro
yIapa BHYTPW paZnaTopa v ero pa3pblea.

7. [In noBbllWeHUs IKCNNYATALUMOHHOA HAAEXKHOCTV PaAMaToOpPbl 3aNpellaeTcs NPUMEeHATb B CUCTEMAx OTOMNEeHMS C 3aBUCMMON CXeMOW
nofCcoeaNHeHNs.

8. [lonyckatb AeTei K urpam C BEHTUASMU U BO3AYLUHBIM K/1ANaHOoM.

9. Ucnonb3o0BaTb paguaTop No MHOMY Ha3HAYEHMIO, OTINYHOMY OT YKa3aHHOrO.

10. Ucnonb3oBatb Tpybbl MarucTpaneii 0TONIEHNS B KAYECTBE INEMEHTOB ITEKTPUYECKNX CETe.

11. Ucnonb3oBath abpa3uBHble MaTepuansl Ans YNCTKN HApYIKHbIX M BHYTPEHHUX NOBEPXHOCTEN pajmuaTopa.

12. cnonb3oBath paguatop B cucteMe, rae pabouee pasnenne npesbiwaet 9,5 6ap. cnonb3oBath pagmaTtop B CMCTEME, FAe MAKCMMaNbHOe
JOMYCTMMOE JaBNeHNe BO BPEMS MUCMbITAHNS CUCTEMbI HA FepMeTMYHOCTb npeBbiwaet 14,25 bap.

13. YcTaHaBnuBaTh pafuaTopbl B cucTeMe, e byayT npeBbilieHbl A0NYCTUMbIE 3HAUeHNS BaXKHEMLLNX NoKa3aTenein KayecTsa BOAbI: NOKa3aTesb
PH pomxeH 6bi1Tb B npefenax 8,0-9,5; conepaHne KNCIOpOAA He [OMKHO NpeBbiwaTh 0,1 Mr/n; 0bwwee copepikaHune XA0p NOHOB U CyNbGaTHbIX
MOHOB He 10/I3KHO npeBblwath 150Mr/n ( Ans cuctem u3 medHbix Tpyo 50 Mr/n); 06LLas KeCTKOCTb BOAbI HE A0MKHA NpeBbiwaTth 4,0 Mr-3KB/n.

14. cnonb30BaTh pagnaTopbl BO BNAXHOM cpeae (nnaBaTtenbHble bacceiiHbl, CayHa, TeNANLbI U T.4.).

15. He pekomMeHyeTcs MCNOMb30BaTb PagNaTopbl B BaHHbIX KOMHATAX.

2.8 YT0 HYXXHO 3HaTb 0 paguaTopax:

1. [InaroHanbHble paccTostHNS AOJKHbI ObITb 0AUHAKOBbIMM.
2. boKoBbIe WBbI pagnaTopa JoMKHbI bbiTh 6€3 3ayceHLes.
3. Yrnbl pagnatopa A0MmKHbI bbITb CrNAXEHbI.

4, Papmartopsl 10, 20, 30 TvnoB SBNAKTCA TMIMEHUYECKMMU U UCMONL3YIOTCA Ha 06beKTax C NOBbIWEHHbIMU CAHUTApPHbIMK TpeboBaHNIMM.
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2.9 Tabnuua Tennootaaun pagnatopos POCTepm

Tabnuua tennootgaun pagmatopos «POCTepm»
K (6okoBoe nopgkniouenne) u KV (HuxxHee nogknioyenune) ¢ TemnepatypHbim pexxumom 105°C-75°C-20°C (At70°C)
B paHHoii Tabnuue yKasaH HOMMHanbHbIA TennoBoi notok (BT) papmatopoB «POCTepm» K u KV no metoguke TOCT 31311-2005,

rOCT P 53583-2009

Tnnka Bbicota 300
10 Tvn 11 tun 20 Tun 21 Tin 22 TMn 30 Tun 33 Tun
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
800 421 648 746 856 1099 1073 1658
900 481 729 839 963 1236 1207 1865
1000 534 810 933 1070 1373 1341 2072
1100 587 891 1026 n7 151 1475 2279
1200 641 972 m9 1284 1648 1609 2487
1300 694 1053 1212 1391 1786 1743 2694
1400 748 1134 1306 1497 1923 1877 2901
1500 801 1215 1399 1604 2060 2011 3108
1600 854 1296 1492 m 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 2141 2681 4144
2300 - - 2145 2460 3159 3084 4766
2600 - - 2425 2181 3571 3486 5388
3000 - - 2798 3209 4120 4022 6216
Tnuna Boicota 400
10 Tvn 11 tun 20 Tun 21 Tin 22 TMn 30 Tun 33 Tun
400 273 41 466 557 709 704 1090
500 341 533 582 696 887 880 1363
600 409 640 699 836 1064 1056 1636
700 471 746 815 975 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 212 327
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
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CTANbHbBIE NAHENbHLIE PAQUATOPbI

Tnnka Bbicota 500
10 Tvn 11 Tun 20 Tun 21 Tin 22 TMn 30 Tun 33 Tun
400 330 520 548 681 875 838 1244
500 412 649 686 851 1094 1047 1555
600 495 779 823 1022 1313 1257 1866
700 577 909 960 192 1532 1466 2178
800 660 1039 1097 1362 1751 1676 2489
900 742 1169 1234 1532 1969 1885 2800
1000 825 1299 137N 1703 2188 2095 31
1100 907 1429 1508 1873 2407 2304 3422
1200 990 1559 1645 2043 2626 2514 3733
1300 1072 1689 1782 214 2845 213 4044
1400 1155 1819 1920 2384 3063 2933 4355
1500 1237 1948 2057 2554 3282 3142 4666
1600 1320 2078 2194 2124 3501 3352 4977
1700 1402 2208 2331 2895 3720 3561 5288
1800 1485 2338 2468 3065 3939 377 5599
1900 1567 2468 2605 3235 4157 3980 5911
2000 1649 2598 2142 3405 4376 4190 6222
2300 - - 3154 3916 5033 4818 7155
2600 - - 3565 4427 5689 5447 8088
3000 - - 4113 5108 6564 6285 9332
Tnnka Bbicota 600
10 Tun 1 tun 20 Tun 21 Tun 22 Tun 30 Tun 33 Tun
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 3 1397 1765 1701 2555
800 759 1220 12712 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 2173 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 510
1500 1424 2281 2385 2994 3781 3645 5475
1600 1519 2440 2543 3194 4034 3888 5840
1700 1614 2592 2702 3393 4286 4131 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
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Bbicota 900

Anuva 10 Tvn 11 tun 20 Tun 21 Tun 22 Tin 30 Tun 33 Tun
400 546 893 1004 116 1451 1226 2080
500 676 1116 1256 1396 1815 1534 2600
600 807 1340 1507 1675 A77 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 3071 3992 373 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 2012 3572 4019 4467 5807 4907 8320
1700 2254 3790 4270 4746 6170 5214 8840
1800 2583 4018 4522 5025 6533 5520 9360
1900 2521 424) 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

*BbicoTa 200 MM noJp, 3aKa3
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CTANbHbBIE NAHENbHLIE PAQUATOPbI

Tabnuua tennootgaum pagmatopos «POCTepm»
K (bokosoe nopgkniouenne) u KV (HuxHee nogknioyeHnmne) ¢ TemnepatypHbim pexumom 90°C-70°C-20°C.
B naHHo#i Tabnuue ykasaH Tennosoi notok (Bt) paguatopos «POCTepm» K u KV no EN 442-2015

Bbicota 300

Anuka 10 TMn 11 Tun 20 Tun 21 Tun 22 TMn 30 Tun 33 Tun
400 195 318 325 384 518 518 1
500 242 360 406 480 636 639 909
600 286 439 488 576 765 7 1091
700 332 504 569 672 879 895 1273
800 377 553 650 768 1006 1015 1455
900 420 619 732 864 176 141 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 2431 2393 3455
2000 a1 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

Anuna 10 Tvn 11 mn 20 Tun 21 Tmn 22 Tin 30 Tun 33 Tin
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 16 1622
800 480 764 809 971 1315 12N 1854
900 540 859 9 1093 1478 1432 2086
1000 599 an 1012 1214 1669 1592 2318
100 655 1041 m4 1336 1795 1748 2549
1200 T4 145 1214 1457 1944 1906 2781
1300 774 1226 1315 1578 2136 2066 3013
1400 834 1307 1417 1700 2329 2221 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 472
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
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Bbicota 500

Anuva 10 TMn 11 tvn 20 TMn 21 Tvn 22 Tvn 30 Tun 33 Tun
400 298 468 475 616 780 762 m4
500 367 586 585 770 975 941 1393
600 435 697 701 933 170 1125 1671
700 509 815 816 m 1365 1313 1950
800 576 934 943 1251 1560 1506 2228
900 646 1052 1070 1420 1755 1703 2507
1000 ng 1163 1182 1585 1950 1886 2785
1100 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 135 1864 1913 2535 3120 3032 4456
1700 1205 1979 2025 2675 3315 3212 4735
1800 1274 2095 2136 2816 3510 3393 5014
1900 1344 21 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

Tnnka Boicota 600

10 TMn 11 tun 20 Tun 21 Tun 22 Tvn 30 Tun 33 Tun
400 341 549 551 701 909 879 1300
500 427 687 692 877 1134 1095 1625
600 508 818 820 1053 1359 1308 1949
700 583 956 786 1227 1584 1516 215
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 27122 4200
1400 1159 1923 1935 2455 3158 3042 4549
1500 1240 2060 2079 2630 3383 3265 4874
1600 1320 2197 224 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 1474
2600 - - 3603 4560 5858 5646 8448
3000 - - 4160 5261 6757 6522 9748
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CTANbHbBIE NAHENbHLIE PAQUATOPbI

Tnnka Boicota 900
10 TMn 11 tun 20 Tun 21 Tvn 22 Tvn 30 Tun 33 Tun
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 4115 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 m
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 11794
3000 - - 6591 7301 9496 8026 13608

*gbicota 200 MM noJp 3aka3
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3. MeTtoanKa ruapaBnnyecknx UCNbITAaHNIA OTONUTENbHbIX Npubopos

1. 3anonHeHue cucTeMbl BOLOW M CTPaBiMBaHMe (yaanenne) Bo3ayxa. Mocne 3aBeplueHMst MOHTaXa cucTe-
Mbl OTOMJIEHUS! OHA NOJBEPraeTCs 3aMONHEHMNI0 JKMAKOCTBIO M TUAPABIUYECKOMY UCMbITaHNI. 3ano/HeH e
OTOMUTENbHOM CUCTEMbI OCYLLLECTBNSAETCS Yepe3 obpaTHbIii TpybonpoBog (cHu3y Beepx). B maHHOM Cyuae
KMAKOCTb M BO3AYX [ABUTaeTCs B OAHOM HaMpaBneHuM, 4To CnocobCTByeT yaaneHmnio Bo3ayxa U3 cucTembl
yepe3 BO3AYXOBbINYCKHbIE YCTPOCTBA.

2. PaBHOMepHoe (NnaBHOE) NOBbILIEHUE [@BNeHUs B cucTeme Ao 5 bap.

3. MoBTopHoe cTpaBnuBaHue (yaanexue) Bo3ayxa. Mpu nasnennn B cucteme 5 6ap ctpaBnuBaHme (yaanexue)
BO3JyXa W3 CMCTEMbI, Yepe3 BO3AYX00TBOAUYMKM (KpaHbl MaeBCKOro KaXaoro pagmaTopa, aBToMar. Bo3ay-
XOOTBOAYMKY U T.0,)

4, 3anonHenue npubopa TennoHocuTenem. Mocne cTpaBnuBaHns (yaaneHus) Bo3ayxa U3 CUCTEMbI PaBHO-
MepHoe (NNaBHOe) NoBbILEHWe [ABNEHNUS B CMCTEME [0 UCMbITaTeNbHOro fasnenus. NcnbitatensHoe
AaBIeHNe paccunTbiBaeTcs yennyeHnem B 1,5 pasa pabouero gasnenus (CHul 3.05.01-85), Ho He bonee
14,25 6ap. lpu nocteneHHOM HaNONHEHUM CMCTEMbl OTOMSIEHUS KMAKOCTb PAaBHOMEPHO MOAHMMAETCS
BBEPX, 33 CYET Yero YpoBeHb KMAKOCTU B BEPTUKANbHbIX TPybONpoBofax v HarpesaTenbHbix npubopax
HaxoAWTCS B OJHOWM NIOCKOCTH, 3TO COAEMACTBYET BbITECHEHMIO BO3JYXA U3 CMCTEMbI OTONEHMS

5. Pabota C 3anopHoi 1 perynupyioLeil apMatypoi. lpu 3anoHeHNM CUCTEMbI OTONMEHNS TEMSIOHOCUTENIEM,
3aN0pHYI0 apMaTypy U1eayeT OTKPbIBaTh NABHO, BO M36eXKaHNe BO3HUKHOBEHMS «TMAPABINYECKOTO0 YAa-
pa», KOTOPbIA MOMET NPUBECTH K HApYLLEHMI0 repMETUYHOCTM CUCTEMbI M BbIXOAY M3 CTPOS OZHOMO MW
HECKOJIbKUX 3IEMEHTOB CUCTEMbI (OTONUTENbHBIX NPUGOPOB, 3aN0PHO-PerynupyIoLLei apMaTypbl 1 T.4.)

6. MWcnbitanue r’mapocTaTnyecKuM metTonom npoBoaATca p/inTeNibHOCTbIO He bonee 5 MUWHVT.

4. llpeumyuiecrea paagunatopos PO(Tepm

Jlerkoctb MOHTaXa JKonorunyeckan besonacHocTb
YnakoBKa papuatopa (TanbHble NaHeNbHbIe pasuaTopbl
«POCTepm» BbINOMHEHA TaKuM 1 WX NOKPbITUE N3rOTOBMEHbI
06pa3om, UTO MOHTaXK MOXHO 13 3Konoruyeckn besonacHbix
npon3soauTb 6e3 pacnakoskm MaTepuasnos, N0 POCCUACKUM
npubopa. To ecTb, yNakoBKyY 1 eBpONEeACKUM CTaHaPTaM.

MOXHO CHATb nodie NoKpacku
nomewieHna, nnn nocne
nepectaHOBKKN mebenu,

obecneynsas 3Tum NONHYI0
3dLlUNTY NOBEPXHOCTH

MuoronetHas cnyxba

MaHenbHble pagnaTopbl
He COCTOSIT M3 CeKLMIA, B OTIIMYME
OT YYrYHHbIX M aNOMUHNEBbIX
npubopos. 3To no3sonsert
n3bexaTh MEKCEKLMOHHbIX
npoTeyex.

pagmartopa.
Jlerknii Bec bonbluas nuHeinka Tunopasmepos
(TanbHble pagmaTtopbl ropasgo nerye Papmnatopsl «POCTepm» nmelot BhICOTY
YYryHHbIX, 4TO 0bneryaer o1 300 mm 0 900 MM v fnnHy
TPAHCMOPTUPOBKY N MOHTAX. o1 400 mm g0 3000 mm.
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TEPMOCTATUYECKWUE TONOBKK




TepMoctatnyeckue ronoskn POCTepm

1. 0bwasa nudpopmauyus

TepMoCTaTMyeCKas rofoBKa C XKMAKOCTHbIM 3/IEMEHTOM KNacca 3Hepro3¢p¢peKTMBHOCTH B noaxoauT Ans yCTaHOBKM Ha BCe TepMOCTaTUYeCKue
KnanaHbl Ha NoAaloLux TpybonpoBoAax, KONNEKTOPHbIX FPYNNax U OTOMUTENbHbIX Npubopax

2. XapaKTepucTuKn TepMoronoBoK

Ne Xapakrepucruka EauHuua namepenus 3HaueHue
1 Pabouee faBneHue TepmMoHoCUTENS 6ap 10

2 MakcumanbHasg Temnepatypa TeMJIOHOCUTENS NPU IKCTyaTaLuu °C 120

3 Tvn anemeHTa - KUAKOCTHBI
4 Pe3bba - M 30x1,5

5 Bpems peakuum MUH 22

3. KOHCTpYKuMa n matepuansl

Vcrponcrso:

1. TepMmocTaTyeckuin KnanaH

2. 30M0THUK (LUTOK) TEPMOCTATMYECKOrO KanaHa

3. Taiika pns GpuKcaumm TepMOroIoBKM Ha TEPMOCTAaTUYECKOM KJlanaHe
4, (unbdoH (nATYMK), HANONTHEHHbIA pabounm BelLecTBOM

5. HactpoeuHas pykosTka

6. MaTpybok npucoeanHeHns K otonutensHomy npnbopy

7. bnokupyiowee KombLo (B 3aBUCUMOCTH OT OCHALLEHUS TEPMOrOIOBKM YCTPOACTBO BI0KMPOBKM
W OrPAHNYEHNS HACTPOAKN MOXKET OTCYTCTBOBATD)

8. HactpoeuHas npyxuHa
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TEPMOCTATUYECKUE TONI0BKK

4. [abapuTHble pa3mepbl

T

5. HacTpoiKa TepMoCTaTMUeCKoii ronoBKHU

5.1. TepMmocTaTMyeckas ronoBKa Nepekpbl- BaeT NOJHOCTbIO TEPMOCTATUYECKUI KanaH, npu
~ * o
NpeBbIWeHNN YCTAHOBNEHHOI TemnepaTypbl Ha 2°C, 65
5.2. Bce yKa3aHHble 3HaueHns Temnepatyp °C ST npubnusnTenbHbIMM.
le]
TepMocTaTUyeCcKue INEeMeHTbl COBMECTUMbI CO BCEMW TEPMOCTATUYECKUMM KianaHaMn Lpyrux ! 1
npou3BoANTeNei C NocagoyHoit pesbboit M30x1.5.
2 16°
3 20°
4 24°
5 28°

6. YKa3aHua no MOHTaXy

6.1. Ucnonb3oBaHMe npu MOHTaXe KnanaHa pblYaXKHbIX KNOYei He AonycKaeTcs.

6.2. TepMoCTaTMYECKas FONOBKA [0OMKHA HAXOAUTHCA B 30HE HAMMEHbLLEro BO3LEACTBUS TEN/0BbIX MOTOKOB OT HarpeBaTeNbHbIX Npubopos
u Tpy6onpoBofoB.

6.3. Mepep, yCTaHOBKOW TEPMOCTATMYECKOM TOMIOBKYN €e ClIelyeT HAaCTPONTb B MOMIOXKEHNE HauboMbLIero OTKPLITUS.

6.4. Bo u3bexanue HENnpaBWIbHOr0 onpepeneHna tTemnepatypbl U NOCTOPOHHEro TennoBoro BO3JeNCTBMS, TepMoCTaTnyecKkne 3n1eMeHTbI
He iefyeT pacnonaratb BePTUKAJIbHO HAf, KiidldHOM B HULLE C OTONMUTEeNIbHbIM I'Ipl/l60p0M WK 3aKpbIBdTb MI0THON TKAHbIO; )1 UCKNIOYeHNA
TaKOro BNnAHNA peKomeHpyeTca YyCTaHAaB/IMBATb TePMOCTaTnYeCKne 351eMeHTbl C BbIHOCHbIM OdTYMKOM.

1. YKa3aHMA No IKCNAyaTaLumM N TeXHNYECKOMY 06CNYKNBaHNIO

7.1. TepmoperynsTop A0MKEH 3KCNIYaTUPOBATLCS NPU AABIEHUN U TEMNEPATYPE, U3NTOXKEHHbIX B TabnuLe TEXHNYECKUX XapaKTepUCTUK.
7.2. Pa3bopka KnanaHa AONYCKAeTCs TONbKO NpW CINTOM TeNIOHOCUTENE.
71.3. He ponyckaetcs 3aKpbiTue TEPMOPErynaToOpa WTOpaMu, IKPaHamm u T.0.
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KONJIEKTOPHbIE Y3/bl

1. KonnekTopHble y3nbl

1.1 KonnektopHbie y3nbl ANg CucTem oTonneHus
KonnektopHbie y3nbl POCTepm ang cuctembl 0TONIEHUS NPUMEHSIKOTCA A1 pacnpegeneHns noToKa TeMIOHOCUTENS U OpraHM3aumm yyeTa pac-
X0/ia TennoBoit 3Hepruu. 13genus ycraHaBNMBaKTCa B MHOTO3TAXHbIX M MHANBUAYANbHBIX XKUbIX [OMAX, aAMUHUCTPATUBHbIX, 00LLEeCTBEHHbBIX

N NPOM3BOACTBEHHbIX 30dHUAX U COOPYXKEHUAX.

TexHuuecKme XapakTepucTuky:

HomuHanbHoe pabouee pasnenne PN, Mlla 10

JlatyHb mapok: J1C-59, JIU-40C,
Matepunan o0CHOBHbIX aeTanei CW602N, CW6T7N; cTanb KOHCTPYKLMOHHAs
W HepxaseloLas

MaTepuanbi YINOTHEHUS! HePa3beMHbIX COeAMHeHN Knew-repmeTkm aHaspobHbIe, NeH CaHTeXHM4eCKUA,
nacra ynnotHutenbHas Unipak

1.2 KOJ’IJ’IEKTOprIE V3/bl Ana CUCTeM OTONJIEHUSA XUNbIX nomelLieHnn

KonnexTopHbii y3en

KonnextopHble y3/ibl NPUMEHAIOTCA A1 NOAKIIOUEHNS FOPU30HTASIbHBIX CUCTEM OTOMJIEHUS. B COCTaB KOMNMEKTOPHbIX Y3108 BXOAUT apMaTypa Ans
NpUCORANHEHMS K CTOSKAM W noTpebuTenam, apmatypa A GpunbTpaumu TeNNOHOCUTENS, PYYHas U aBTOMAaTHYecKas 6anaHcMpoBoYHas apMarypa,
pacnpesenuTenbHble KONNEKTOPbI, NPOCTABKY AN TEMNOCYETYMKOB (BO3MOXKHA MOCTABKa B KOMMJEKTE C TENOCYETYNKOM) M apMaTypa Ans BbInos-
HEHWS CePBUCHBIX YHKLMIA, TAKUX KaK BO3AYXOOTBOA, APEHAN U U3MEPHUTENIbHbIE GYHKLUM.

XapaKTepucTMKN KONNeKTOPHbIX V3/108B:

HaumenoBaHue nokasarens Ep.msm. 3HaueHue
[lnameTtp npucoeanHeHNs K CTOSKY MM 15-50
[lnametp Konnektopa MM 15-65
Konuyectso BbIX0,0B wT 1-15
[lnametp npucoeanHeHns notpebuteneit MM 15-25
s
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HaumeHoBaHune (HaMMEHOBaHMﬂ HETUNOBbIX KOJJIEKTOPHbLIX Y3/10B MOryT CopepXaTb AONOJIHUTEJIbHOE 0603Ha‘IEHHE). KOHHEKTOprIﬁ y3en
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Rpaw oapcd co cavavn “Saleang
Paswp wsied

Fywudd SIOMGEeBIwAL FISSEN § LIMGPOIIAL S MORA N
drssra Meaer Sfress MY

ARROAT PPN RADBIL- PR AR SEpRATSD dolasiee Jea
usnn, deesox Meien Auto

Koassamap
#Apamianin el Ba iy rasfad s

Umcawcs xagagy

Kpdic @opaluy pyad 08" S8t amwd

Rpaw oapodu pras "ToFama”

iy oedn”

Hom ) aida 1 WAW KRl JaSE

fiparmats o Anerma asaan. Sodereravaa

Bgrara Soanepatreay caIGa FHEin 518

Epav opaSiy SaS0ewa” GAT Nde BT REpHICORF ENT

X-X-XX

L

BV - Hanuume wapoBoro KpaHa
nepes CYETYNKOM

D wnu 0 - Hanuuue ppeHaxa

Bo3ayx00TBOAUMK:
A - aBTOMaTMYeCKMii
M - pyuHoi

Pacnonoxenne banaHcMpoBoyHOro
KnanaHa Ha 0TBoAe:
IN - nopatowmit
OUT - obpaTHblii

Tun 6anaHcMpoBOYHOTO KnanaHa
Ha 0TBOE W AnaMeTp:
1-DN15
2-DN20
3 - DN25
3anonHsaeTrca  no
0TBOJ0B

Konunyecrtsy

[lnameTp u TMN KnanaHa napTHepa
(npumepbi):
0 - 6e3 knanaHa
15L0CK D
20Stream MD

Marepman Konnekropa:
(s — KOHCTPYKLMOHHAA CTaNb
Ss - HepxasetLas CTanb
Br - natyHb

[inametp perynsitopa nepenapa
LaBnexuns (npumep):
15Auto

[lnameTp NoAKNIOYEHNS K CTOSIKY

Konuyecteo 0TBOAOB M MeXKOCEBOE
paccTosiHus (npumep):
5(100)

(TopoHa nogknyeHns
KonnexTopa:
R - npasbii
L - nesbiit

[lnameTp Konnektopa

RTM - Poctepm

*[pumep: konnekTopHbii y3en POCTepm ans cuctem otonneHus
RTM-40-1-2(100)-25.20Auto (S-20Stream MD-STBII/IN-A-D-BV
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KONJIEKTOPHbIE Y3/bl

ApTuKYNbI:

ApTnkyn K o?ﬁp a Moakn. oﬁz,:)_;oos sznl%ouﬂegy DN Al-:leti:en Mar. kon-pa TJV]II.-Ilvl; }?IEEIE Ea
ggéﬂ;?&%i;ﬂ%:DBv 40 Nlesoe 2 2 20 Cs 20Stream MD
ghgoé(t)r:a;ﬂ&o;i;ﬂmo DB 40 Nlesoe 3 2 20 Gs 20Stream MD
g-h;Béfﬁiéiﬂfn(gﬁgﬁm_;\_D_Bv 40 lesoe 4 5 2 Gs 20Stream MD
om0y | 0| e | s 20 G| dsweammo
ghgoé(t)r:aﬁ?r?non);i;ﬁﬁ:t/?NAnBv 40 lesoe 6 5 2 G 20Stream MD
gh;o‘:r;;?&ogéi;ﬁﬂﬁmAnBv 40 Tleaoe 7 5 20 G 20Stream MD
Eg;)zgr_;iafn?ﬁ;mﬁ/|N-A-D-Bv 40 Tlesoe 8 5 2 Gs 205tream MD
gr\;O:(t)rEarzn(]:\)/loD);?;ﬁflll;tiDBv 40 Npasoe 2 P 20 Gs 20Stream MD
gg;g;f;aa?__;?;?ﬁ;? A-D-BV 40 Mpasoe 3 25 20 (s 20Stream MD
ghgoi(t)r;:lalgl(l;)Szfl??](])lq\;:\loADBV 40 Mpasoe 4 5 20 Gs 205tream MD
gﬁ(_):(t)rfa—;asl?)):sz?;?ﬁr/tl;-A-D-Bv 40 Mpasoe > 5 2 Gs 20Stream MD
o T B I s 2 G| dsueam w0
ghgoi(t)rjag]:/\?;?;ﬁﬁﬁNADBv 40 Mpasoe ! 5 20 G 205tream MD
gl\goi(t)rfa;ﬂl\(/)\([)))52T5|321?1/:1l:1t;|NADBv 40 Mpasoe 8 5 20 Gs 20Stream MD
(o35t M STOTI 0.8 0| fee |2 » s G| s
glﬁ?:;?&?:i;;ﬁ;o DB 50 Nlesoe 3 EY) P Cs 255tream MD
(o250 MO STONLA D 1 0| e |4 32 s G| st
e I 2 s G| st
ghgszfr:aﬁlﬂl?/l(gﬁéiﬁl]}]t/olNADBV >0 lesoe b 32 5 G 255tream MD
ghgsifr:a;ﬂmi;;mnADBv >0 Nleaoe ! 32 5 Gs 255tream MD
gg;Sr_:;:lﬂn(;([)))jf;iﬁ#l?/lN-A-D-Bv >0 Tlesoe 8 32 5 G 255tream MD
ggéggﬁgﬁ?gﬁ;ﬁﬁﬁDBV 50 Mpasoe 2 EY) P15 Cs 255tream MD
gl\:;i)rf;;algl([)))—_si;ﬁ:\/l:;? A-D-BV 50 lpasoe 3 32 25 Cs 25Stream MD
ghgszfrsa;aag);z;?ﬁm DB 50 Mpasoe 4 EY) P Cs 255tream MD
RTM-50-R-5(100)-32.25Auto - ossne . N N . B

(S-25Stream MD-STBINII/IN-A-D-BV
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ApTukyn Ko?:-qp a Mopxkn. 0'%;;;03 Hl::;.u,:(&:oot;el(-y DN AI-LL;i:en Mar. kon-pa Tﬂ;::; %?E‘Eliaa::a
ghgszgrfariﬂl\(l)lg):f;?ﬁ:t/?NADBv 20 flpasoe 6 2 2 G 255tream MD
gthz(t)rsa;(]lsl([))):igljﬁ;]]tl(/)mADBV 20 flpagoe ! 2 2 G 255tream MD
ghgszi)rgariﬂl\:g)SSTZBZESE;)ANADBv %0 flpasoe 8 2 2 G 255tream MD

1.3 KonnekrtopHble y3nbl gng cuctem otonnenns nomeweHnin bKT
KonnektopHbie y3nbl Ans cucTeMbl 0TONEHUS NpefHa3HauYeHbl ANS MOAKIKYEHNS FOPU3OHTANIbHOM CUCTEMBI OTOMJIEHUS U OpraHu3aLnm

yyera notpebnsiemoin Tenn0BOA IHEPrUNMOMELLEHUIA apeHAbI.

XapaKTep1CTHKM KONNEKTOPHbIX Y3/108:

HaumeHoBanue nokasarens Ep.m3m. 3navenne
[lnameTp npucoesnHeHns K CTOSKY MM 15-50
[lnameTp KonnekTopa MM 15-65
MexoceBoe paccTofHne mexnpy wr 50,100
0TBOAdMU KON1EKTOPAd
Konunyectso Bbixoa0B MM 1-12
[lnametp npucoeaunexns notpebutenei MM 15-25
anIHLIMI'IVIaI'IbHaFI (Xema TMnoBOro KOMIMeKToOpHOro y3na:
oz Havmesclorue
H\ 1 Kpaw wapoed co ceguor " Sofowwa ™
N
?: 2 P ng Kodow
T
7 2. E ] '5 5 b T Konnapsm sangdes 208
\ '.I' '.. e ,." a.r
L lI'l ) l". |__|_\ 4 Noocmalngs Srocms metvio - Bodocwemuusd
: lh ﬁ:l —
l %!E ‘ ; L" = = H’ = c Pywnod Soagicupofowald RAINEN © WIMPDURD A R NUNTD ARNL,
— ) i) w0 dpesox Helzen Stream MO
{ | s
Illl g & L LT
S 7 (e sl RAT TN
&
7 ‘; & Adwomomrres e S sdy s ooele dvos
' a
r T""‘ ] ."I |_' ] Kpow wopoled pywg “Sefows” des dperoxs
B i
“ Lt] - o ; W Pywmou dotamcupotorsar maanas Heigen 570

rr; 12;" Hﬁy Hﬁy Fele Blle

Kpaw wapofed “Fofowwa™ drn nedesavenus aeprodamwied

Admondmuraccoy KACNaN-peEyarnop pepenada doliseven fea
wmseann, deewow Hesren Aulo Theer 5-55 ofla

Kpmy wopofud pywea “Hrdowes”
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KONJIEKTOPHbIE Y3/bl

HaumeHoBaHMe (HaUMeHOBAaHUSI HETUMOBLIX KOMIEKTOPHbLIX Y3M0B MOIYT COfepXatb AONoNHUTENbHOe 0603HaueHue). KonneKTopHbli y3en
POCTepm pnga cucrem otonsieHus:

BT XKX-XX-X-X(XXX)-XX.XX XX-XX-XXX/XX-X-X
T— D unn 0 - Hanuuue apenaxa
Bo3pyxooTBOAUMK:
A - aBTOmMaTU4ecKmit
M - pyuHoii

Pacnonoxenne 6anaHcMpoBoYHOrO
KnanaHa Ha 0TBofe:
IN - nopatowui
OUT - obpartHbiit

Tun  apmatypbl  KnanaHa Ha
0TBOfE M ANaMeTp:

_—6e3 apmarypbl | 1-DNI5
BV - waposbii 2-DN20

KpaH
STB 3 - DN25
3anonHseTcs M0 KOMMYEeCTBy
0TBOZ0B
JlnameTp n TMn KnanaHa napTHepa
(npumepbl):

0 - 6e3 knanaHa
15L0CK D

20Stream MD

Marepuan konnekrtopa:
(s — KOHCTPYKLUMOHHas CTanb
Ss — HepxaBgeloLas cTanb
Br - natyHb
[lnametp perynsatopa nepenapga
Aasnexus (npumep):
15Auto

JIameTp NofKIIYEHNS K CTOSIKY
Konuuecto 0TBOAOB U MeXoceBoe
paccTosHus (npumep):

5(100)

(TopoHa NoAKNIYeHus
KonnekTopa:

R - npasbiin
L - neBbiit
Jlnametp Konnektopa

RTM - Poctepm

*Mpumep: konnektopHbiii y3en POCTepm ans cuctem otonnenus bKT
RTM-25-L-2(50)-2520Auto (S-20Stream MD-STBII/IN-A-D

ApTuKynb:
DN .

ApTukyn KOIJ)l'jpa flonkn. oKT(;T);lBooB Hr;;nﬂfoqﬂel('y DNAI-lljetI(fen Kmla—Ba TEE}?EE'E;"
E;(_ng;::;i;;ifg;?/ﬁé:ﬁ; 25 Nesoe 2 20 15 G 15Stream MD
E;(-ngz::f;;zﬁs;ﬁLS-I:CBO 25 Jlesoe 2 20 15 Cs 15Stream MD
E;(_ng;::;!;I;;'z[fﬁ)/_li?igum 25 JleBoe 2 20 15 Cs 15Stream MD
E;(ngz::ei 3\420(5;)521?/:;‘\:? %5 Mpasoe 2 20 15 Cs 15Stream MD
(E;(—ngngsnﬁ\;lz[)(?:\)lﬁ?lltﬁl—][t)o 25 Mpasoe 2 20 15 Cs 15Stream MD
E;(ngz::;; idz[)(s]?zlﬁogs[ﬁ)\uto % Mpasoe 2 2 15 s 155tream MD
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1.4 KonnekTopHbie y3nbl ¥ BOAOMepHble BCTaBKU ANSi CUCTEMbI BO0CHAbXeHus

KOIU'I(-.‘KTO[JHbIe \3/1bl NPeAHa3sHayeHb! Ang pacnpegeneHns noToka Xono4HON U ropaYei BoAbl U OpraHU3aLmMmn yyeTa pacxoaa Boapl. W3penus VYCTaHaB-
JNINBAIOTCA B MHOM03TaXHbIX N UHONBUAVANbHBIX XWbIX A0MaX, dAMUHUCTPATUBHbIX, 061LeCTBEHHDBIX 1 NPOU3BOACTBEHHbIX 3[dHUAX U COOPVXKEHUAX.
W3penus Moryt 6bbITb MCMONB30BaHbI KaK npn Co3aaHUK CucTem ropsdero U XonoaHoro BOAOCHabXeHus B CTPOALLMXCA 30aHUAX, TAK U ANg MOAepHU3aumn
cncreMm B ke CyLeCTBYIOLWMX U 3KCNyaTUpyeMbIX 30aHUAX

XapaKTEpMCI'VIKM KONNEeKTOPHbIX Y3/10B:

HomunanbHoe pabouee pnasnenue PN, Mla 10

MakcumanbHas Temnepatypa Bogbl T, °C +80

max'

JlatyHb mapok: J1C-59, NU-40C,

Marepuan ocHoBHbIX AeTaned (CW602N, CWB17N; ctans Hepxaselowwas

Kneun-repmeTnkun aHa3pobHble, NeH CAaHTEXHUYECKNIA,

Matepuanbl ynnoTHEHN HePa3beMHbIX CORLMHEHWI )
nacra ynnotHutenbHas Unipak

KonnektopHble y3/bl 1S cMCTeMbl BOAOCHabKeHUs

KonneKTopHble y3nbl AN CUCTEMbI BOAOCHAOKEHMS NpefHA3HAYeHb! ANS NOAKIIOYEHNs ropu3oHTanbHoi cuctembl XBC u IBC n opraHusaumm yueta
notpebnsiemMoii BoAibl KBAapTMpaMK. B coCTaB KONMEKTOPHbIX Y3710B BXOAMT apMaTypa A/ NPUCOBAVHEHUS K CTOSIKaM W noTpebutensiM, apmatypa ans
GUNbTPaLMK, peAYKTOPa AABNEHUS, PacnpefenuTesbHbIe KONMeKTopbl, NPOCTABKY 419 BOAOCYETYNKOB (BO3MOXHA NOCTABKa B KOMMNEKTE C BOAOCYET-
UNKOM).

XapaKTepuUCTUKN KONNMEKTOPHbIX Y3/108:

HaumeHoBaHue nokasarens Ep.mu3m. 3HaueHune
[lnametp npucoeanHeHns K CTOAKY MM 15-50
[lnametp Konnektopa MM 40/50/65
MexoceBoe paccTosiHue Mexay - 50, 90,100, 110

0TBOAAMM KONJ1eKTOPa

Konuyectso Bbixof0B MM 1-15

[lnametp npucoeanHenns notpebutenei MM 15-25

MpuUHUMNManbHas CxeMa TUMOBOTO KOMJIEKTOPHOTO Y3/ia:

floz HaumenoBawue
& ]
=== =5 .
& ] { H Kpaw wapolud co czonon “fodovka ™
7 '7 g
— - L
Mo . &
1 s 0D 6 2 UL MG k0oL
7 Koasexmop
—_— —_—
— g g
- f ‘E- 4 Koawx wapobuy pyyswa “dadowwa ™
7] T 0] |
0 4 TT 4 5 | Pedyxmop daBaerun Heizen
] -'u- | --"-r
=] In ._. & fMpacmabfxa dar Bodocyemyuxa
L) - ™
:_ 'I] :_/-,[H I ; 7 KoMnAgxm HOKUGHEX 208K
i [ ';:'

8 Jdpamusie kAanax

~
M
b
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KONJIEKTOPHbIE Y3/bl

HaumeHoBaHMe (HAMMEHOBAHMSI HETMMOBbLIX KOMNEKTOPHbIX Y3/I0B MOIYT COAEPXKaTb AONOJHUTENbHOE 0603HaueHue). KonnektopHblid y3en
POCTepm (Heizen) pnst cuctem otonneHus:

RTM-W-XX-X-X(XXX)-XX-XX-XX-XXX XX

PepyKTop AaBneHus

PacrnonoXeH Ha 0TBOAAX:
PR - nopwHesblit
MR - MeMbpaHHbli

1-DNI5

2-DN20

3 - DN25
3anonHAeTCA N0 KONMYeCTBy

0TBO/08

Matepunan Konnekropa:
Ss - HepxaselLas cTanb
Br - naTyHb

[lnametp  obwero pegykTopa
[.aBNEHNS U TUI;
PR - nopuHeBblit
MR - membpaHHbIit

,ﬂ,MaMETp NOAKNKYEHUA K CTOAKY

Konuyecto 0TBOA0B M
MEX0CeBoe paccTosiHus (npumep):
5(100)

(TopoHa noaKnoyeHus
KonnekTopa:

R - npasblii
L - neBblii
[lnametp Konnektopa

RTM-W-Poctepm ang  cucrembl

BOAOCHabXKeHus
*Mlpumep: konnekTopHbiit y3en POCTepm ans cuctem otonnexus
RTM-W-40-L-2(100)-32-32RS-SS-T1
ApTHUKyYNbI:
DN
DN Kon-Bo nopkniwye- | DN obuwero Mar. DN DN Pl v Tun
ApTukyn Nopkn.
Kon-pa 0TBO/10B HUS PQl v Tun Kon-pa 0TBO/I0B | Ha OTBOfAX
K CTOSIKY
RTM-W-40-L-2(100)-32-32PR-SS-11 40 JleBoe 2 32 32 Mopuu. Ss 15 -
RTM-W-40-L-3(100)-32-32PR-SS-111 40 JleBoe 3 32 32 Mopuu. Ss 15 -
RTM-W-40-L-3(100)-32-32PR-SS-11M 40 lleBoe 4 32 32 Mopuu. Ss 15 -
RTM-W-40-L-3(100)-32-32PR-SS-11TM 40 JleBoe 5 32 32 Mopu. Ss 15 -
RTM-W-40-L-3(100)-32-32PR-SS-1111M 40 JleBoe 6 32 32 Mopuu. Ss 15 -
RTM-W-40-L-3(100)-32-32PR-SS-1111M 40 JleBoe 7 32 32 Mopu. Ss 15 -
RTM-W-40-L-3(100)-32-32PR-SS-T111m1 40 JleBoe 8 32 32 Mopuu. Ss 15 -
RTM-W-40-L-2(100)-32-SS-1IMR 40 JleBoe 2 32 - Ss 15 15 Memb6p.
RTM-W-40-L-3(100)-32-SS-T1TMR 40 JleBoe 3 32 - Ss 15 15 Membp.
RTM-W-40-L-4(100)-32-SS-11TIMR 40 JleBoe 4 32 - Ss 15 15 Memb6p.
RTM-W-40-L-5(100)-32-SS-T1T1IMR 40 JleBoe 5 32 - Ss 15 15 Membp.

116



DN
DN Kon-Bo nopkniwoye- | DN obwero Mar. DN DN PJ1 v Tn
ApTukyn Nopkn.
Kon-pa 0TBOAI0B Hua Pl v tvn Kon-pa 0TBOIOB | Ha 0TBOAAX
K CTOSIKY

RTM-W-40-L-6(100)-32-SS-T1TIMIMR 40 JleBoe 6 32 - Ss 15 15 Membp.

RTM-W-40-L-7(100)-32-SS-TTTTTIMR 40 JleBoe 7 32 - Ss 15 15 Memb6p.

RTM-W-40-L-8(100)-32-SS-TITITMMR 40 JleBoe 8 32 - Ss 15 15 Membp.

BopomepHbie BCTaBKM

BopomepHblie y3nbl POCTepm ycTaHaBnmBaloTca Ha TpybonpoBoaax Ans noAKNYEHUS KBAPTMP K CUCTEMAM XONOJHOMO U FOPSYero BoA0CHab-
eHus. BogomepHbie y3nbl POCTepm npumeHsIOTCA Ans: perynupoBKU JABNEHUS XONOAHOA W ropsyeid BOAbI; yueTa noTpebneHns xonofHoi
1 ropsiuei Bofbl (BO3MOXHA NoCTaBKa 663 CYETYMKOB C YCTAHOBKOWN NPOCTABKM); OPraHN3aLLMm LUPKYNSLUN ropAYero BOA0CHAOXeHNS; 3aLLuThbl
0T FMAPOYAAPOB B CUCTEMAX XONIOAHOMO W FrOPSYEero BOAOCHADXKEHUS; pUbTPALMM TENNIOHOCUTENN U BOAbI.

OcHOBHbIE TeXHUYECKWNE XapaKTepPUCTUKM BofOMepHbIX y3nos PO(Tepm:

HomuHanbHoe pabouee gasnenne PN, Mla 10
[ly nogknioyeHmns 15,20
MakcumanbHas Temnepatypa soanl T, °C +80

Jlatyub mapok: NC-59, JIU-40C,

Marepuan oCHOBHbIX AeTaneit CWG602N, CWGEI7N; cTanb HepxaBeroLiasn

Knen-repmeTnkin aHaspo6Hble, NIeH CAHTEXHUYECKM,

Marepuanbl ynnoTHEHNS HEPAa3beMHbIX CORLMHEHWI .
P y P A nacra ynnotHutensHas Unipak

HomeHknaTypa TMnoBbix BogomepHbix y3noB POCTepm:

HAVUMEHOBAHYE

BomomepHbiit v3En POCTePm V15 c otBogom nog YBI

BonomepHbiit v3En POCTepm V15 ¢ otBogom nop YBIT v CYETYMKOM B KOMMEKTE

BopnomepHblit y3en POCTerm [lv15

BopnomepHblit y3en POCTEPM [I15 €O CYETYMKOM B KOMMNEKTE

BopmomepHblit v3en POCTepm V15 ¢ otBogom no YBIT BE3 PEAVKTOPA JABNEHHS

BonomepHbiit v3En POCTePm V15 ¢ otBogom noa YBIT v CYETUMKOM B KOMMEKTE BE3 PEAYKTOPA [IABNEHUS

BopnomepHblit y3en POCTEPM [lv15 BE3 PEAYKTOPA IABNEHMS

BopnomepHblit y3en POCTEPM [I15 €O CYETYMKOM B KOMMEKTE BE3 PEAYKTOPA JIABNEHUS

BopomepHbiit v3en POCTepm 1v20 c otBogom nog YBI

Bonomepnbiit v3en POCTepm [1v20 c otBogom nog YBIT v CYETYNKOM B KOMINEKTE

BopomepHbiit v3en POCTerm [1v20

BonomepHbiit v3En POCTEPM [Iv20 €O CYETYUKOM B KOMMNEKTE

17



KONJIEKTOPHbIE Y3/bl

Yeprexm TMNoBbIX BoAOMepHbIX y3n0B PO(Tepm:

Bodomepheii yzen POCTepm Ay 15 ¢ omBodom nod YBIT u c4emyukom B
Kkornaekme Bodomepheii yzen POCTepm Ay 15
Mos. HaumeroBarue Kon-Bo, wm Pasmep
Mos. HaumeroBarue Kon-6o, wm Paszmep
/ 1/2" B-H Kpax wapoBeid POCTepm 2 172"
“Sadouka” i 1/2" B-H Kpa+ wapoBsid POCTepm 1 12"
“dadoqka”
2 Punbmp kocod 172" 1 /2"
2 Gunsmp kocod 1/2" 1 24
3 Hunnenw 1/2" 2 72"
3 | Hunnens 172" 1 72"
4 Pezynsmop dabnenus 172" Heizen 304 1 72"
4 Peeynsmop dabaerus 1/2" Heizen 304 1 72"
5 Komnnexkm Hakudwsix 2aex 1/2" 1 172" Komnaekm Hakudnsix 2aek 1/2" ¢
5 0BpamHsiM KAGNaHoM ! vz
6 | Bodocyemquk Ay 15 1 172" 6 | Mpocmabra brecmo menno- / o
Bodocyemyuka 1/2
7 0dpamHslt knanaw 1/2" Heizen 999L 1 /2"
8 TpodHuk namyrHst 1/2" 1 172"

Bodomepheii yzen POCTepm [y 15 dez pedykmopa dabrerus

BodomepHsiti y3en POCTepm Ay 15 co c4emyukom B komnaekme o3, HaumeroBarue Kon-Bo, wm Pasmep

[lo3. HaumeroBaHue Kon-Bo, wm Pasmep 7 1/2" B-H Kpar wapobuid co czonom 7 12"
POCTepm “dadoqka”
1/2" B-H Kpaw wapoBsid POCTepm "
N i s 4 7 12 2 | eumemp kocod 172" 7 12"
2 Sunbmp Kocol 1/2” / 172" 3 Komnnexm HakudHeix 2aek 1/2" ¢ / 2
00pamHsiM KAANAHOM
3 Hunnenw 1/2" 1 172" lpocmabka BMecmo menno- "
4 " 1 /2
Bodocyemyuka 1/2
4 Pezynsmop dabnenus 172" Heizen 304 1 72"
5 Komnnexkm Hakudwsix 2aex 1/2" 1 172"
6 Bodocqemyuk Ay 15 1 vz
7 0dpamHsit knanaw 1/2" Heizen 999L 1 172"

1.5 KBapTupHble ctaHumn ana cuncrtem oTonseHns N BOAOCHAbXeHmns

KeaptupHble craHumm POCTepm ycraHaBnnBatoTcs Ha TpybonpoBoaax Ans NOAKIIOYEHNS KBApTUP K CMCTEMAM BOASHOMO OTOMJIEHMS, XOJIOAHOIO W ropsi-
yero BofiocHabxeHus. KeaptupHble cranuum POCTepm npuMeHaOTCA ANns: NoaaepyKaHus NOCTOSHHOTO Nepenaja AaBneHUs Ha BBOAE B CUCTEMY OTome-
HWSI; OrpaHNYeHMs NPeLeNbHOro PacXofa TeMIOHOCUTENS Yepe3 KBapTUPY; YNPaBIeHNs KIIMMaToM NMpK YCTaHOBKE TePMO3N1eKTPONpPUBOAA; PEryInpoBKM
AABNEHNUS XONOAHOM M ropsyeii BoAbl; yyeTa noTpebneHns TeNIOHOCUTENS, XOMOAHOI 1 ropsyeit Boabl (BO3MOXKHA NOCTaBKa 6e3 CYETYNKOB C YCTAHOBKOM
MPOCTABKK); OpraHM3aLyMm LMPKYNALMK Fopsiuero BoA0CHabXeHWs:; 3aLLmuThl OT MApOyAapOB B CUCTEMAX XOMOAHOMO W ropsyero BogocHabxeHus; punb-
TpaLym TeNNOHOCUTENS U BOAbI; aBBTOMATMYECKOr0 YAANIeHUs BO3AYXa B CMCTEME OTOM/IEHMS.

(OcHoBHbIe TeXHUYECKIE XapaKTEPUCTMKM BOJOMepHbIX y3nos POCTepm:

HomuHanbHoe pabouyee pasnenue PN, Mla 10

[ly nopknioueHmns 15, 20
MakcumanbHas Temnepatypa TennoHocuTens Tmax, °C +105
MakcumanbHas Temnepatypa Bogbl Tmax, °C +80

JlatyHb mapok: J1C-59, NU-40C,

Marepuan ocHOBHbIX AeTanei CWB02N, CWBT7N; cranb Hepxasetowwas

K.HEI/I-I'EDMETVIKVI aHaapOGthe, NeH CaHTeXHUYeCKui,

Matepuanbl ynnoTHeHNs Hepa3beMHbIX COeLMHEHMI .
nacra ynnotHutenbHas Unipak
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MpuHumn paclumdpoBKy apTUKyna:

KsaptupHas craHuus POCTepm MR_(—\!:L_R_—]_S_—MQ

QNS CUCTeM OTONNEeHMs u BofocHabxenuns ¢ peumnprynsaumein MBC HWRc —|

J1A CUCTEM OTOMIeHNs U BogocHabxeHns HW J

BepTUKanbHOe UCnonHeHue M —|

FOPU30HTANbHOE UCNONTHeHne H J

CTOPOHA NOAKNKYEHNA K cucteme otonneHuna - cucrteme BOﬂ,OCHaﬁ)KEHMﬂ}

[ly nogkniouenns 15, 20 }

npubopsbl yueta 8 komnnekre MD —|

6e3 npubopos yueta 0 J

HomeHKnaTypa TMnoBbIx KBapTMpHbIX CTaHuuin POCTepm:

HanmeHoBaHune

ApTukyn

KeapTtupHas craHums POCTEPM B BepTMKanbHOM UCNOMHEHUMA ANS CUCTEM OTONNEHUS N BOAOCHABXeHMs C peLmpKynsaumneit
BC c neBbIM NOAKNIOUEHNEM K CTOSIKAM OTOMMEHMS, NPaBbiM NOAKMIOYEHNEM K CTOSIKaM BOA0CHabxeHuns

HWRc-V-LR-15-MD

KsapTtupHas craHuns POCTEPM B BepTMKanbHOM UCNOMHEHMM ANS CUCTEM OTONNEHUS W BOAOCHABXeHMs C peLmpKynsumnei
BC c neBbIM NOAKNKOYEHNEM K CTOSIKAM OTOMNEHMS, NPAaBbIM NMOAKITIOYEHUEM K CTOSIKaM BOAOCHabxeHus 6e3 npubopos
yyeTa

HWRc-V-LR-15-0

KsapTtupHas craHuus POCTEPM B BepTUKanbHOM UCMOMHEHUNA ANS CUCTEM OTOMIIEHUS U BOJOCHAbXeHMs C peLmpKynsumei
'BC c npaBbiM NOAKIOYEHNEM K CTOSIKAM OTOMNIEHMS, NeBbIM MOAKMIOYEHUEM K CTOSIKaM BOJOCHAbXeHns

HWRc-V-RL-15-MD

KBapTtupHas ctaHumst POCTEPM B BepTMKaNnbHOM UCMONHEHNM ANs CUCTEM OTOMIEHNS U BOAOCHAGKEeHMS C peuupKynaumen
IBC c npaBbIM MOAKNIOYEHMEM K CTOSAKAM OTOMJIEHNS, NeBbIM MOAKMIOYEHNEM K CTOSIKaM BOAOCHabxeHua 6e3 npubopos
yyeta

HWRc-V-RL-15-0

KeaptupHas ctaHums POCTEPM B BepTUKanbHOM WCMONHEHWM JfiI CUCTEM OTOMEHUS U BOAOCHAOXEeHMs C NeBbiM

MOAKITIOYEHNEM K CTOSIKAM OTOMJIEHNS, JIEBbIM NOLKIOUEHNEM K CTOSIKAM BOAOCHabXeHns 6e3 I'IpVIﬁOpOB yyeta

NOAKIIOYEHNEM K CTOSIKAM OTOM/IEHNS, NPaBbIM NOAKIIOYEHNEM K CTOSIKaM BOAOCHabXeHns HW-V-LR-15-MD
KeaptupHas craHums POCTEPM B BepTUKanbHOM WCMOMHEHWW ANS CUCTEM OTOMAEHMS M BOAOCHAOMXEeHUs C nesbiM HW-V-LR-15-0
NOAKIIOYEHNEM K CTOSIKAM OTOMNIEHWS, NPaBbIM NOAKMIYEHNEM K CTOSKAaM BOAOCHabXeHns be3 npubopos yyeta

KeaptupHas craHums POCTEPM B BepTMKanbHOM WCMOMHEHWN NS CUCTEM OTOMMEHWS M BOAJOCHAOMEHWs C npasbiM HW-V-RLI5-MD
NOAKIIOYEHNEM K CTOSIKAM OTOMNIEHNS, NEBbIM NOAKIIOYEHNEM K CTOSIKaM BOAOCHabKeHNs

KeaptupHas craHums POCTEPM B BepTMKanbHOM WCMOMHEHWN AASi CUCTEM OTOMMEHWS M BOAJOCHAOXeHWs C npasbiM HW-V-RL-15-0

KsaptupHas craHuus POCTEPM B ropu3oHTanbHOM MCNONHEHWN 41 CUCTEM OTONIEHNUS U BOZOCHAOXeHMS C peLuupKynsaumnen
'BC ¢ neBbIM NOAKNIOYEHMEM K CTOSIKAM OTOM/IEHMS, NPABbIM NOAKNIOYEHMEM K CTOSIKAM BOAOCHabXeHus

HWRc-H-LR-15-MD

KsapTtupHas ctanuust POCTEPM B ropn3oHTansHOM NCMOMHEHUM 1S CUCTEM OTONJIEHUS M BOJOCHAGXEHNS C peLmpKynsumneil
BC ¢ neBbIM NOAKNIOYEHUEM K CTOSIKAM OTOMJIEHUS, NPaBbIM NOAKIIOYEHNEM K CTOSIKAM BOAOCHabxeHus 6e3 npubopos
yyeTa

HWRc-H-LR-15-0

KBapTupHas craHumus POCTEPM B ropu30HTanbHOM UCOIHEHUM ANSl CUCTEM OTOMJIEHUS U BOROCHABKEHMS C peLiuprynsLuen
I'BC c NpaBbiM NOAKIIOYEHNEM K CTOSIKAM OTOMJEHMS, EBBIM NMOAKIIOUEHUEM K CTOSIKaM BOfLOCHAbXeHUs

HWRc-H-RL-15-MD

KBapTupHas craHumus POCTEPM B ropu30HTanbHOM UCTOIHEHUM ANSt CUCTEM OTOMJIEHUS U BOROCHABKEHMS C peLiupKynsLuen
I'BC ¢ npaBbiM MOAKMIOYEHNEM K CTOSIKAM OTOMJIEHUS, NIEBbIM MOAKIIOYEHNEM K CTOSIKaM BofocHabeHus 6e3 npubopos
yueTa

HWRc-H-RL-15-0

KsaptupHas craHumns POCTEPM B ropu30HTafIbHOM WCMOMHEHUM AN CACTEM OTOM/IEHMS U BOLOCHAbXEHWUS C NeBbiM

MOAKITIOYEHNEM K CTOSIKAM OTOMJIEHNS, JIEBbIM MOLKIIOYEHNEM K CTOSIKAM BOAOCHabXeHns 6e3 I'IDVIEODOB yyeTa

NOAK/IOYEHNEM K CTOSIKAM OTONJIeHWS, NPaBbIM NOAKIIOYEHNEM K CTOSKAM BOOCHABKeHus HW-H-LR-15-MD
KsaptupHas craHums POCTEPM B ropu3oHTasibHOM WCMOMHEHUM AN CACTEM OTOMJIEHMS U BOLOCHAbXEeHWs C neBbiM HW=H-LR-I5-0
NOAKIIOYEHNEM K CTOSIKAM OTOMJIEHNS, NPABbLIM NOAKITIOYEHNEM K CTOSKaM BOAOCHabxeHus 6e3 npubopos yyeTa

KsaptupHas ctaHums POCTEPM B ropm3oHTanbHOM WCMONHEHWWM NS CUCTEM OTOMSIEHWS U BOAOCHAOXKeHMS C NpaBbim HW-H-RL-T5-MD
NOAKMIOYEHNEM K CTOSIKAM OTOMJIEHNS, NIEBLIM NOJKITIOYEHNEM K CTOSIKaM BOAOCHabxeHus

KsaptupHas ctaHums POCTEPM B ropm3oHTanbHOM WCMONHEHWW ANS CUCTEM OTOMSIEHWS U BOAOCHADXKeHMS C NpaBbim HW-H-RL-T5-0
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KONJIEKTOPHbIE Y3/bl

YepTeXxu TMNOBbLIX KBApTMPHBIX cTaHumit POCTepm

AKBapmupras cmaryus POCTEPM 8 20pu30HMate HOM UCNOAHEHUY GA5 CUCMEM

K@amepHaFl cmaryusa POC TEPM 6 omonserus u BodocHadxeHus ¢ peyupkyasyueld BC HWRc-H-LR-15-MD
20pU30HIMAa/ZIbHOM UCnNno/IHeHUU ansa os. HaumeroBarue Kon-8o, wm Pasmep
cucmem omonieHus U B0docHadxeHUs1 € | , | 12" B-HKpan wapobud co czomon 4 v

POCTepm “dadoyka”

peuupkynsayued BC

2 Punbmp kocod 1/2” 3 172"
HWRc-H-LR-15-MD
3 Komnsaexkm HakudHeix eaek 1/2” 4 172"
4 Tennocqemvuk Ay 15, QHom=0,6, RS485 17 Ay15
5 Ydnunumens 1/2” 30MM 3 172"
6 KpecmoBura 1/2” 2 172"
7 Aﬁ/TZOMamL/VEL‘KUU Bo3dyxoombBodvuk 2 172"
/2
8 Omce4Hou knanar 1/2” 2 172"
9 172" B-H KpaH dpeHaxHsiG 2 172"
10 Hunness 172" 5 172"

KomduHupoBaHHsIU peaynsamop nepenada
71 dabnerus 1/2" ¢ BozMoxHOCMbLH 7 172"
ycmaHoBku cepBonpuBoda

12 Amepukarka npsmas 1/2 17 172"

172" KpaHn wapobeid POCTepm
13 “0adoyka” dna nodkAw4eHus 17 /2"
mepmodamyuka B-H

14 KnanaH odpamHsii 3 172"
75 YeonbHuk 1/2” 3 172"
% YupkynsauuoHHslG BeHmuab das cucmem 7 12"
IBC HEIZEN Valmix 1/2"
17 TpouHuk 1/2 * 17 172"
18 Bodoc4em4uk Ay15, QHom=1,5 3 Ay15
79 Pama moHmaxHas 7 -
Kb6apmup+asi cmaHyus POCTEPM 8 2opu3oHma/ibHOM ucno/IHeHUU 4/151 cucmem
ABapmyprass cmarnyus POCTEPM 6 omonnenus u BodocHadxenus HW-H-LR-15-MD
20pU30HMAa/ZIbHOM UCNo/IHeHUU ans
) Kon-6o, P
cucmem omonseHus u BodocHadxeHus | Haurenobarue on-bo. wm | Pasmep
HW_ H_L R_ 75_MD 7 1/2” B-H KpaH wapoBsii co czcoHoM 3 12"
POCTepm “dadoyka”
2 Puabmp kocod 1/2” 3 172
3 Komnsekm HakudHsix 2aek 1/2" 3 172"
4 Tennoc4emyux Ay 15, QHom=0,6, RS485 7 Ay15
5 Yanunumesns 1/2" 30mMm 3 172"
6 KpecmoBuHa 1/2” 2 172"
7 Aﬂ/zomumuqe:/(uu Bo3dyxoombBodquk 2 172"
172
8 Omcey4Hod knanaH 1/2” 2 172"
9 1/2” B-H KpaH dpeHaxHsil 2 172"
18 17 10
10 Hunnens 172 6 172

KomduHupoBaHHsIU peayasimop nepenada
11 daBnerusi 1/2” ¢ BO3MOXHOCMbH 7 172"
ycmaHoBku cepBonpuboda

12 Amepukarka npsmasi 1/2” 7 172"

172" Kpan wapobeid POCTepm
3 “0adoy4ka” dns nodkawHeHuUs 7 172"
mepmodamyuka B-H

14 Pezynamop dabaerus 1/2” nopwHebuii 2 172"
15 Maromemp paduassHeit 1/4" 0-6 dap 2 172"
16 Knana+ odpamHsid 2 72"
17 TpodHuk 1/2 3 172
18 Amopmuzamop eudpabiuveckozo ydapa 2 172"
79 Bodocyemyvuk Ay 15, QHoM=1,5 2 Ay15
20 Pama moHmaxHas 7 -
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K6apmupHasi cmaHyusi POCTEPM 6
BepmukabHOM ucnoiHeHUU /151 cucmeM
omon/seHus u BodocHadxeHuUs ¢

peuupkynayueu [BC
HWRc-V-LR-15-MD

K6apmupHasi cmaHyusi POCTEPM 6
Bepmuka/ibHOM UCNO/IHEHUU G/18 CUCMEM

omonsneHus u BodocHaoxeHus

HW-V-LR-15-MD

2 7
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Q 93 el_19
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4'!!
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3
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@ ] )

=

Kbapmupras cmaryus POCTEPM 6 6. a/16HOM UCNO. ansg cucmer
omonsnenus u BodocHadxeHus ¢ peyupkyaayued [BC HWRc-V-LR-15-MD
llo3. HaumeHoBaHue Kon-6o, wm Pasmep

/ 1/2" B-H Kpa+ wapobsit co czoHoM / 2"
POCTepm “6ado4ka”

2 ABmomamuyeckuu BozdyxoomBodyuk ¢ 2 12"
omceyqHsIM KAQNaHOM

3 bunbmp kocol 172" 3 72"

4 Tennocyemyuk Ay 15, QHom=0,6, RS485 1 Ay15
1/2" B-H Kpa+ wapobsid POCTepm .

5 “0adoyka” dpeHaxHsid 2 7z
1/2" B-H Kpa+ wapoBeii POCTepm

6 “dado4ka” a9 noGKAYeHUS 1 172"
mepmodamyuka

7 ”7/2 B—B”KpﬂH wapoBeiu POCTepm 3 2"
‘dadoyqka

8 Knanaw odopamHsid npyxuHHsIL 1/2" 3 172"

9 HupkynsyuoHHsit Benmus das cucmem 7 12"
rBci1/2”
KomOuHupoBaHHsiU danaHcupoBoyHsIl

0 k/AanaH peeyssmop nepenada dabneHus / 12"
1/2" ¢ Bo3moxHocmek ycmaHobku
cepbonpuboda

11 Bodoc4emyuk Ay 15, QHom=15 3 Ay15

12 | Pama moHmaxHas 1 172"

K6apmupHas cmaHyus POCTEPM 8 BepmukaibHOM uCnoAHEHUU G5 cucmeM
omonneHus u BodocHadxerus HW-V-LR-15-MD
oz HaumeHoBaHue Kon-6o, wm Pasmep

’ 1/2" B-H Kpa+ wapoBeid co czoHom / 12"
POCTepm “6ado4ka”

2 ABmomamuyeckut Bo3dyxoomBodyuk ¢ 2 12"
0MCEYHBIM KAANAHOM

3 bunbmp kocod 1/2" 3 172"

4 Tennocyemyuk Ay15, QHom=0,6, RS485 1 Ay15
1/2" B-H Kpax wapoBsid POCTepm .

5 “0adoyka” dpeHaxHsiu 2 7z
1/2" B-H Kpan wapobeii POCTepm

6 “6adoyka” dns nodk/w4eHUs 1 172"
mepmodamyuka
1/2" B-B Kpawn wapoBsii POCTepm "

7 ” " 2 1.
dadoyka

8 Knanaw odpamusid 2 72"

9 Ma+Homemp paduaneHsil /4" 0-6 dap 2 1/2"

10 Peeynsmop dabnerus 1/2" nopwHeBebit 2 172"

11 Amopmuzamop zudpabiudeckoeo ydapa 2 172"
KomduHupoBaHHsIU danaHcupoBoyHsId

7 k/nanaH peeynsmop nepenada dabrerus / 2"
1/2" ¢ Bo3moxHocme ko ycmaHobku
cepbonpuboda

13 Bodoc4emyuk Ay 15, QHom=15 2 Ay15

14 Pama MoHmaxHas 1 172"

121




Jlng 3ameTtoK

POCTepm - KpynHeiiwnii poccHiicknin Npon3BoanTens TpYy6  GUTUHIOB M3 NONNMEPHBIX MaTepUasnos
PE-Xa/PE-Xb/PPSU/PVDF/PP-R/PP-RT/PE-RT/PVC B CankT-leTepbypre u JleHnHrpapckoi obnacru.

rostherm.ru +7 812 42539 30
info@rostherm.ru +7 499 653 78 18
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