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1.1 0bnactb npumenenns cuctembl POCTepm u3 PPRT n PPR

YHNKanbHble 0C06@HHOCTN NCNONb3YEMOTr0 Cbipbs ANS NPon3BoACTBA TPYO M GACOHHBIX U3AENNA OTKPbIBAIOT LWNPOKKE
BO3MOXHOCTH B NpumeHeHun cuctembl POCTepm:

Q@ @

B cuctemax xonopHoro B cucremax dunbrpauum, B nHeBMaTHyecKux cuctemax B cucremax otonnenus, ans
1 ropsiyero BopocHab- BOJIO0YMCTKM 1 obecneyeHns NOAKITIOYEHNS OTOMUTENBHbIX
HeHna NUTbEBbIM BOAOCHADMXEHMEM npubopoB pasnnyHoOro BUaa
B TpybonpoBogHbIX cuctemax B TpybonpoBopax npo- B TpybonpoBonax nuuiesoit
ANS CeNbCKOXO3ANCTBEHHBIX  MbILWNEHHOTO HA3HAYEHUS 1 XMMWYECKO NPOMbILLfIeH-
HYXA HOCTH

1.2 POCTepm PPRT FRP

PP-RCT tpy6bl (nanee PPRT Tpybbl, B COOTBETCTBUM C MPUHSTLIM 0603HaueHnem npoussopgutens - POCTepm) - 310 Tpy6bI, M3roTaBnUBaeMble
U3 TepMocTabunu3npoBaHHoro nonunponuiexa (tun 4). laHHbIA nonMmepHbIii MaTepuan bonee YCTOAYMB K BO3AEACTBMIO BbICOKUX TeMMepaTyp
W [LaBfieHus, N0 CPaBHeHMIO € 06bIYHbIM PP-R (monmnponuneH pangom cononumep, Tun 3). Matepuan PPRT B gnanasoHe Temnepatyp ot 20 ao
110°C xapakrepu3yeTcs 60nee BbICOKMMU 3HAUEHUSMM MAKCMMANbHOMO 3KCMYaTaLMOHHOM0 AasneHus. Kpome Toro faHHblii MaTtepuan obnagaet
nyyLeit MOPO30CTORKOCTBIO, OTHOCUTENbHO 06bI4HOr0 PP-R. 310 03HauaeT, uto cucTeMa, BbINOMHEHHaAs U3 AaHHOrO MaTepuana, bypet bonee pon-
FOBEYHOM, YeM CUCTEMA U3 CTaHAAPTHOMO NONUMPONMIEHA PAHAOM CONOMIMMEPA W NPU BbICOKMX TeMMepaTtypax bynet aiyxutb Ha 25-30% ponbLue,
HanpuMep, B CUCTEMAX NUTLEBOTO ropsuero BofocHabxeHns u otonneHus. Cuctema PPRT u3 TepmoctabunusuposaHHoro nonunponuneHa bonee
YCTOMYMBA HE TOMbKO K BbICOKUM, WM HU3KMM TEMMepaTypaMm, Ho Takxe K nepenagam temnepatyp. [lns cpaBHeHUs npesiaraeM HOMOrpaMMbl
npoyHocTi matepuanos PPRT u PP-R, B3atbie n3 FOCT 32415-2013:
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CUCTEMbI POCTEPM 13 PPRT U PPR 11 UHIKEHEPHBIX CETEN

prﬁbl n3 TepMOCTaﬁl’II'IVBVIDOBaHHOFO nonunponuieHa npefHasHa4yeHbl ond NnpuMeHeHnsa B CMCTeMax X0/104HOro u ropavero nuTbesoro BoA0-
CHabXeHus, HU3Ko- 1 BbICOKOTEMNEPATYPHOI0 OTOMJIEHUS, d TAKXKe X0nof0cHabKeHus.

Bbicokasi TepmocTabunbHocTb Mmatepuana PPRT gocturaetcs bnarogapst MoguouuyupoBaHHON KPUCTANIMYECKON peLleTKe - WeCTUTPaHHOMR, ume-
I0LLLe/i [LOMOSTHUTENbHbBIE MOJIEKYNAPHDBIE CBSA3M, YTO AAET BOIMOXHOCTb MaTepuany PPRT coxpaHsTb CBOK NPOYHOCTb NOJ, BO3LEACTBMEM NOCTOSH-
HOro [aBNEeHMUs W BbICOKON TEMMEPATypbl B TEYEHME BCEr0 CPOKA IKCMITyaTaLmim.
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MDHO(MMMETDM‘{HEH KpucTtaninyeckas peluetka

(ranpaptHas Tpyba PP-R, apmupoBaHHas anoMuHnem

LllecTurpanHas KpucTannnyeckas peletka

Tpy6a FRP POCTepm u3 PPRT, apMupoBaHHas CTEKN0BOIOKHOM

Tabnuua N2l

CBOWCTBA Mmetop, u3MepeHus/ | eANHMLA PP-R nokasatenb | PPRT-noka3atenb
HOpMATUB | U3MepeHus
NNOTHOCTb ISO/RTI83 | r/cm? 0,895 0,905
MRS (MUHUManbHas AAMTENbHAs NPOYHOCTb) IS0 9080 | MPa 10 125
MOJYNb YNpyrocty IS0 527-1,-2 | MPa 850 850
K03hULMEHT NNHEAHOTO paclinpeHus — | Mm/m °C 0,15 0,05
Ko3dduumeHT TpeHus B Tpybe - - 0,007 0,007
0IT (OCK) IS0 1357-6 | MuH 50 90
T — R

1.3 POCTepm Aqua

BHyTpenHuii n BHewHuii cnoii Tpyb POCTepm Aqua u3roTosneHs! u3 nonunponunena PP-R , cpepHuii cnoii npepcrasnset coboi cmecs nonmnpo-
MWUeHa U CTEKNOBOMOKHA, KOTOpasi 06pa3yeT CTeKIOHANOHEHHbIA KOMMAyHA,

Tpybbl POCTepm Aqua 3 nonunponuneHa, — ABYXKOMMO3UTHbIE, QPMUPOBAHHbIE CTEKNIOBOIOKHOM, NPefHa3HaueHbl ANsi XONOAHOr0, ropsyero
BOAOCHAbXeHUs n oTonneHus, n3rotosneHbl B cootsetctemm ¢ FOCT 32415-2013. Monmnponuned paHpomMcononumep, 0bnaaaeT BbICOKOA NPOYHO-

CTblo, TMOKOCTbIO, XMMMUYECKON W TeNNIOBOM CTONKOCTbIO.




1.4 Mpenmyuiectea Tpyb PPRT FRP

bnaropaps cBOMCTBaM Cbipbsi MPUMEHSIEMOTO 1 M3roToBneHms Tpyb, cuctema m3 PPRT obnagaet cnepyiowmmm npemmyLLecTBamm;

- Tpybbl, n3rotoBneHHble 3 PPRT, HeliTpanbHbl K OKpyXKatowleii cpege. NpoayKT 6e3onaceH Kak Ha CTaguy Npon3BOACTBA, TaK M Ha CTaguu ero
3Kcnayataummn. B npouecce ytunmzauum He MCNONb3YIOTC 3KONOMMYECKN BpeaHble BewecTBa. pn ropeHun He BbIAensioTc TOKCMYHbIE Ta3bl.
Martepman Tpy6 CTOEK K XMMUYeCKN aKTUBHbLIM BELLECTBAM, @ TaKKe He COMePXKUT TOKCUYHbIX INI@MEHTOB, YTO BaXKHO Npu npuMeHeHun Tpyb B
CUcTeMax BofoCHabxeHus.

* Manblit Bec, N0 CpaBHEHWIO CO CTanbHbIMKM TpybONpOBOAAMY, fienaeT cuctemy bonee MobMIbHON B PaMKax CTECHEHHbIX YCII0BUIA TPON3BOACTBA
pabort. Takoe CBOCTBO N0O3BOIIET 3KOHOMUTH Ha TPAHCMOPTE W NepPeMeLL,eHU NPOAYKLUN HA CTPOUTENIbHOM NIOLLAAKE.

- Tpybbl He KOPPO3MPYIOT M He 3apacTaloT. Takum 06pa3oM, NPOXoAHOe ceyeHmre TPYObI He CYIKAETCS Ha NPOTSKEHUN BCEro CPOKA IKCMTyaTaLmim.

- BbicoKas xMMuyeckasi CTOAKOCTb NO3BONSIET UCMONb30BATb CUCTEMY /1S TPAHCNOPTMPOBKN XMMNYECKN aKTUBHBIX Cpes.

* Hu3Kas 1wepoxoBaToCTb BHYTPEHHEl NoBepxXHOCTY 0becneynBaeT HU3KNe NOTepK AaBneHus No BCei annHe TpybonpoBoaa.

* Tpybbl He NpoBoAAT byxKAaOWMe TOKM, FACAT WYMbI M BUbpaL Uy, bnaronaps HU3KoM TENSIONPOBOLHOCTY HYXAAIOTC B MEHbLUIEM KONINYeCTBe
Tennomsonauuu.

* Tpy6bl PPRT FRP, 33 cuet ocobeHHoCTe CBOMCTB MCXOZHOMO CbIpbs,, MOTYT 06/1alaTh MEeHbLUET TONLMHOI CTEHKM N0 CPABHEHMIO C TPAANLIMOH-
HbIMU apMUPOBAHHbIMK TPybamm PP-R, € coXpaHeHMEM TEXHUKO-3KCMNYATALMOHHbIX U MPOYHOCTHBIX XapaKTepucTMK TpybonpoBoaa, uto npuso-
LVT K YBEIMYEHNIO NPONYCKHO# CNOCOBHOCT CUCTEMDI.

OcHoBHoii ocobeHHocTbio Tpy6 POCTepm FRP no cpaBHeHuio € Tpybamn apMUPOBaHHBIMK aNiOMUHNEM SIBNISIETCA MOMHOE OTCYTCTBME TaK

Ha3biBaeMoro 3¢ deKTa pacuioeHns B NPoLecce IKCNyaTaLyum CucTeMbl ropsuero BofocHabkeHns u otonnieHus. Yero npaktnyecku He-

BO3MOXKHO M306eXKaTb NPy UCMOMb30BaHUM TPY6 apMMPOBAHHDBIX AIIOMUHUEM, YTO CBAI3AHO C 0CO6EHHOCTLIO TEXHONOMMM NPOU3BOACTBA.
B Kak pe3ynbrat, NPOHNKHOBEHME B CUCTEMY KNCIOPOJiA M BbIXOA, U3 CTPOS OTAENbHbIX YacTeil CMCTeMbl.

1.5 XpaHeHne. TpancnopTupoBKa.
CroiKocTb K ynbTpaduonety

Tpybbl n coepuHuTenbHble getanu u3 PPRT Heobxopumo obeperath 0T yAapoB U MexaHWYecKMx Harpy3ok. lpu nepeBo3ke Tpybbl eé cnepyer
YKNafbIBaTh Ha POBHYIO MOBEPXHOCTb, NPEAOXPAHAS OT OCTPbIX METa/IINYeCKUX YrnoB 1 pebep TpaHCnopTHOM nnatdopMbl. TpaHCMOPTUPOBKA,
Morpy3Ka 1 pasrpy3ka nosunponuieHoBbIxX Tpyb AOMKHbI NPOBOANTLCSA NPU TeMNepaType HapyXKHOro Bo3ayxa He Huke -10°C. Mpu ucnonb3osa-
HIN CreunanbHbIX YCTPOIACTB, obecneumnBarowmx Gpukcaumio Tpyb, paspeluaetcs nepeBo3ka npu Temnepatype fo -25°C. [loctaBneHHble Ha 06beKT
petanu nepep, cbopkoii HeobxoanMo BblfepKaTb NPN NONOXKMUTENbHOKA TemnepaType He MeHee 2 u. Tpybbl cienyeT YKNaabiBaTh HA CTENNAXMN
WNN Ha NOBEPXHOCTH, KOTOPbIe UCKIToYaloT npornb Tpyb. Beicota wrabens He fomkHa npesbiwatsb 1 M. (KnagmpoBaTh TpybbI U COBANHNTENBHBIE
[eTafy Pa3peLuaeTcs Ha PacCTofHUM He bnke 1 M OT HarpesaTenbHbIX NpUbopoB.

Tpy6bbl U3 MONUMEpPHBIX MaTepuanos NOABEPIKEHbI BANSHWIO NPSMOro ynbTpaduonetoBoro usnyyenus. Mo 3toil npuunHe Tpebyetca nposo-
[UTb S, MEpONPUATUI CBA3AHHDBIX C 3aLLMTON NPKU XPAHEHUN HA OTKPbITOM BO3ZyXe. XpaHUTb NOAMNPONUIeHoBbIe TpYObl u GpUTUHIM CnepyeT B
3aKPbITbIX MOMELLEHNSX UNW MOL, HABECOM, BHE [OCATaeMOCTH YnbTpadroneToBoro u3nyyeHns. He cnenyet xpaHnTb WX B OLHOM MOMELLEHNN C
pacTBOpUTENSIMU, KpacKaMu 1 apyrumu nogobHbiMu matepuanamu. [ing npomssoactea Tpy6 POCTepm ucnonb3yerca crabunusatop ynstpadu-
01eTOBOr0 WU3/yUeHMs, YTO UCKIIOYAeT U3MeHeHNe GpU3NKO-XMMUYeCKOro cocTaBa TpYb N GacoHHbIX U3enui, NPUMEHSIEMbIX OIS MHKXEHEPHbIX
CUCTEM BHYTPU 3AaHMS.

1.6 Mapkuposka usgenuin cuctembl POCTepm n3 PPRT

B npouecce npom3soacTea Ha Tpybbl POCTepm HaHOCUTCS MApKMPOBKA C NepPUOANYHOCTLIO He bonee 1 M co ciepyiowen nHdopmaumei: Ha-
3BaHue Mapku Tpy6bl (POCTepm), MaTepman 13 KOTOpPOro Npou3BoauTCs Tpy6a, pasmep (HapyKHbI AMAMETP M TONLNHA CTEHKM), COOTBETCTBUE
CTaHAapTaM, CTpaHa NpoM3BOAMTENb, iaTa U BPEMS NPOM3BOACTBA TPYObl, MAEHTUPUKALMOHHAS OTMETKA NPOM3BOACTBEHHOMN IMHUN.
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Knacc Tpyb6bl [lata n Bpems

Norotun Tun Tpy6bI SDR u cepua*
N fasnexne Npou3BoACTBA

— L

POCTEPN Aqua20x3.4 PPR/PPR-GF/PPR SDR6/52,5 wnacc 2/1.0 MMNa wnacc 5/0.8 MMMa NOCT 32415-2013 16/04/20 16:21 Napt. N® 24152 Caenano B Poccum

T T

HapyHbii gnametp M CrpaHa
arepman Homep naptum
W TOMLUNHA CTEHKH P FOLT P Hap U3roToBUTEsb

* Cepus Tpy6 S (HOMMHanbHasg): bespasmepHas BeNMUYNHA, ONPEAeNseMas KaK OTHOLIEHNE PACYeTHOr0 HAMPSXKEHUS K MaKCUMArbHOMY [0-
nyctumomy pabouemy faBieHuio

1.7 lpoTuBonoXapHas 3awmra

06bEM HE0OXOANMBIX TPOTUBONOXKAPHBIX MEPONPUATUIA 3aBUCUT OT B MOHTAXA.
MopsnoK COOPYIKEHNS MPOTUBOMOMAPHbBIX KOHCTPYKLIMIA M KNACC OrHECTONKOCTH ONPEReNstoTCS B COOTBETCTBUN C AEACTBYIOLMAMMU NPeSMCaHUSIMU,
Tpybbl n dpacoHHble yactn cuctembl POCTepm He BbIAENSIOT TOKCUYHbIX ra30B NpU FOPEHUN.

[ing npenoTBpaLLeHUs pacnpoCTpaHeHmMs OrHs Ha TpybonpoBoAax NPUMEHSIIOTCS CneumanbHble NpoTMBONOXapHbie MydTbl. B ciyuae Heobxo-
LOMMOCTW OHM YCTAHAB/IMBAKTCSA B MeCTaxX NPOX0Aa Yepe3 CTPOUTENbHbIE KOHCTPYKLMM.

B KauecTBe onTumanbHOro cnocoba obecneyenmns MPOTUBOMNOXAPHOMN 3aLUNUThI prﬁOI’IpOBOﬂ,HOVI CncTeMbl peKoMeHAyeTCca npumeHe-
HWe Heropryen n3onaumm.

1.8 Apmuposanue Tpyb

OcHoBHas 3a1a4a aPMUPOBAHHOIO CJI05 — BbIMO/HATL GYHKLMIO KNCIOPOAHOT0 Gapbepa v COKpaLaTh TennoBoe SIMHeHoe paclumpenue Tpy6o-
npoBofa. B HacToswee Bpems CyLiecTByeT fiBa Haubonee NonynApHbIX BApUaHTa apMUPOBaHMS TpY6 M3 NONMNPONUNEHa.

1. ApmupoBaHue antoMuHueBoit gponbroi (Al)

Mpowecc NpoMcxoauT NOCPeacTBOM 06BOMAKNBAHUS CMIOWHOM aNlOMUHUEBOIA
G0nbroi BHeLHEro C108 NOAMMNPONUIEH0BO TPYObI C NPpeBapUTESIbHbLIM HaHe-
CEeHMEeM Ha Hee CreuyanbHOro Knes. focie Yero Ha anlOMUHUEBLIA CNOKA HaHO-
CUTCA C10/ NONNNPONNAEHA, OCHOBHARA GYHKLMSA KOTOPOTO — 3aLLMTHAS.

2. ApmupoBanue Tpyb antomunmneBoit gponbroii (CpegHuit U0if)

Takasi TexHonorus NPAKTUYECKN NLOEHTUYHA NepBoMy CI'IOCO6y HaHeCeHunsa

| Monunponunex PP-R

APMMWPOBAHHOIO CJ1051 C eAUHCTBEHHON 0COHEHHOCTbIO — APMMPOBAHHbIA CNOM
L_Alresuenui Chof, Kied

Pacrnonaraetcs B cpefiHen Yactu Tpyobl.

| L AMOMUHMERAR GosLTE

MoXHO BbIAENUTb Ba OCHOBHbIX HEAOCTAaTKa AQPMUPOBAHNS afIIOMUHUEM. [ [_Anreswsun enoft, kned
a) Takue Tpybbl HEOBXOAMMO 3aUMLLATL CMELMANbHbIM UHCTPYMEHTOM, B MPOTUB- Sk SOttt 101
HOM UJ1y4ae BO3MOXHA IEKTPOXMMMUYECKAs KOPPO3US aNIlOMUHUS, YTO NPUBEAET K PucyHok 1

npexaespeMeHHOMY U3HOCY T[Jy6b|;




6) TexHonorna NPon3BoACTBA TPeBYeT BbICOYANLLETO KOHTPOMIA B NpoLecce
CYLIKI C1081 NOAIMNPOMNMNEHOBO# TPYObI, HA KOTOPbIA HAHOCUTCA ANOMMHNEBas
(0nbra, 1 TWATeNIbHOT0 BXOAHOTO KOHTPONS HAHOCMMOr0 Kiest Mexay anioMinHu-
eM 1 Tpy6o#, 4To B YCNOBMAX MACCOBOTO NPOM3BOACTBA ABMAETCA TPYA0EMKUM.

W1, kak pe3ynbrar, B npoLecce IKCNAyaTauum Tpybbl C NnepeMeHHbIM HoCuTenem
Ha BHeLWHei Yactu Tpybbl 06pa3yioTcs B3AYTUS U NYCTOTbI NOCPeACTBOM 06pa- 30-
BaBILEroCcs KOHAEHcaTa (puc. 3).

K npenmyuectBam aaHHoOro BUAa apMmUpOBaHUS MOXHO OTHECTW HAaUMEHbLUEe
NNHERHOe paclmpenune y nonumepHbix Tpyb - 0,03 mm/m °C.

3. ApmupoBanue anioMuHneBoit Gosbroi, npeaBaputTenbHo nepgopmpo-
BAHHOMN

TaKas TeXHONOrMs HaHeCeHNs aNMIUHMEBOTO CN10S ABNSETCS Honee coBpeMeH-
HOii N0 OTHOLIEHNIO K NpeabiayLeil. OCHOBHOR OT/IMYME B TEXHOMOMMM 3aKioya-
€TCs1 B TOM, YTO aNniOMNUHKEBas $onbra NpefBapUTeNbHO NephopupyeTcs N TakUM
e 06pa3oM HaHOCMTCA Ha BHELLHIK 4acTb Tpybbl. Takas TexHonorus npous-
BOACTBa TOMbKo Ha 70-80% no3sonseT u3bexarb onMcaHHyIo0 Bbilwe npobnemy,
HO NPy 3TOM, NPAKTMYECKN NCKITIOYAET MOJTHOE PaCcKpbITUE aNlOMIUHMEBOTO CNIOS.

(ywiecTByeT fBa BapuaHTa COeANHEHUS GONbIu:

- COeAMHEHMe 3aMKOBbIM CMOCOBOM (CaMblii pacnpoCcTpaHeHHblA Cnocob npo-
13BOACTBA).

- CORIMHEHMe N1Aa3ePHOI CTbIKOBOW CBAPKO# (B CPaBHEHNM C NepBbIM COCO6OM,
aBnseTca bosee COBPEMEHHbBIM W TEXHONOTMYECKN Bonee CIOXKHBIM),

4. ApmupoBaHue Tpy6 creknoBonokHom (FRP)

ApMMpOBaHHBIA CNOA  PacmonoXeH B cpedHeit yactm Tpybbl (puc. 5).
Takoii cnocob apMMpOBaHUS B HACTOSILMIA MOMEHT — CaMblil COBPEMEHHBIW, TaK
KaK apMMpOBaHHbIii 10/ BNSIETC NPOAYKTOM NabopaTopHOro COeAUHEHNS MO-
nekyn PP-R u cteknosonokHa. [lonunponuneH, apMMpOBaHHbIA CTEKNIOBOIOKHOM,
3TO TPEXUI0MHbIA KOMMO3NT, B KOTOPOM CpPefiHWiA apMUPYIOLLUA CJI0N CTEKII0BO-
NIOKHA «CBApUBAETCSA» C YaCTULLAMU MONMNPONUNEHa CoOCefiHUX CloeB. B pesynb-
Tare MoNy4yaeTcd MOHOMIMTHAA KOHCTPYKLMS, KOTOpas JIMLIeHa CYLeCTBEHHOro
HepocTaTka Tpyb, apMUPOBAHHBIX aNiOMUHUEM, TO eCTb IGdeKTa «paccioeHns .
TakKe K npenmyLLecTBam JAHHOrO BULA apMUPOBAHUS MOXHO OTHECTH W TO, UTO
YMEHbLLIAeTCS BpEMS MOHTAXa, TaK KaK nepef, (BapKoii He TpebyeTcs npeagapu-
TefibHag 3a4NCTKa anloMUHMEBOro UI104.

KoadduumeHt nuHeinHoro paclumpeHus Tpyb apMupoBaHHbIX CTEKNIOBONOKHOM
paseH 0,035 mm/m °(, 4TO HeCyLLeCTBEHHO OTAMYAETCS OT TPY6, apMUPOBaHHbIX
ANIOMUHUEM, U NOLXOANT 1S pacyeTa NbbIX COBPEMEHHBIX WHMKEHEPHbIX C1-
cTem.
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CUCTEMbI POCTEPM U3 PPRT W PPR [111 UHXEHEPHbIX CETEN
1.9 OnpepeneHne cpoka 3Kcnayaraumm Tpyb
B CMCTEMaX XONI0[HOrO, ropsyero BOA0CHabXXeHns n otonneHns

Cpok cnyxbbl cuctembl, NpeenbHO AONYCTUMbIE 3HAYeHUs paboyeit TemnepaTypbl U AABNEHMS, ONPEAeNATCS COMNACHO YUI0BUAM IKCTY-
atauum no 1S0 15874 n TOCT 32415-2013

(ranpapr 1S0 15874 u TOCT 32415-2013 knaccupumumpyeT, B 3aBUCUMOCTY OT pPa3HbIX YCI0BUIA IKCMITyaTaLMm, BCE CUCTEMbI BOLOCHAbXeHUs 1
OTOM/IEHUS NO CIeAYIOLWMUM KIlaccaMm:

Tabnuua N°2

Temnepartypa Bpems Temnepatypa Bpemsa ABapuiiHaa | Bpems
Knacc 3KcnayaTauuu npu 3KcnayaTauuu npu Temneparypa npu 06nacTb NpUMeHeHuUs
3KCruTyaTaumm Tpab Tpab Tmakc Tmakc TaBap TaBap
t°C roa, t°C rog, t°C vac
1 60 49 80 1 95 100 lopsuee BopocHabxeHue (60°C)
2 70 49 80 1 95 100 lopsuee BopocHabxeHue (70°C)
2 25 BbicokoTeMnepaTypHoe Ha-
4 40 20 70 25 100 100 MoNbHOE OTOMEHWE, HU3KO-
60 5 TemMnepaTtypHoe oTon/eHue
oTONUTENbHbIMK NpUbGopamMu
20 14 BbicokoTemMnepaTypHoe oTonneHune
> 60 2> 90 1 100 100 OTOHVITenbEbI-II:/IyVF: npubopamu
80 10 pubop
XB 20 50 - - - - XonoaHoe BoLOCHabXeHUe
| T— S

Knacc akcnnyartauumm 1- yonosue 3kcnayataumm TpybonpoBoaoBs B CUCTEMax ropsyero BOA0CHabXeHNUs C NOCTOAHHO paboyeit TeMnepaTypoi
60°C (Tpaﬁ ). ns naHHOro Knacca aKkcnnyaTauum NpefyCMOTPeHO exeroaHoe yenuyexue pabouei temnepatypbl fo 80°C (T ) cpokom Ha 175

YacoB ANS CaHALMM CUCTEMbI BOLOCHAOXEeHMS, a TaKKe AONYCKAeTC KpaTKOBpeMeHHOe yBennyeHne paboueir Temnepatypbl fo 95°C (Taaap)
cpokom o 100 yaco B ciyuae aBapuitHoi cutyauuu. CymmapHblit cpok kcnyataumn T +T  +T =50 net.

MaKC

Knacc akcnnyataumm 2 - yoiosue 3kcnnyataumm TpybonpoBogoB B cMcTeMax ropsyero BofocHabeHus € noctosHHoi paboyei Temnepatypoit
70°C (Tpaﬁ). [inst naHHOro Knacca 3KCMyaTaumun NpeayCMOTPEHO eXerofHoe yeenuyexne paboueir Temnepatypol 4o 80°C (T ) cpokom Ha 175
YACcoB NN CAHALMM CUCTEMbI BOLOCHAOXKEHMS, @ TaKKe JOMYCKAETCA KPaTKOBPEMEHHOe yBenuyeHne pabouyeit Temnepatypol go 95°C (Tmp)
cpokom Ao 100 yacos B c1yuae aBapuitHoi cutyaumun. CymmapHbiid cpok kcnayatauun T +T  +T = 50ner.

Makc  asap

Knacc akcnnyataumm 4 - yoioBue Kcnnyatauum TpybonpoBofoB B CUCTEMAX BbICOKOTEMMNEPATYPHOTO HAMOIbHOIO OTOM/IEHNS MW HU3KOTEM-
nepaTypHOro pafMaTopHoOro oTonneHus. B JaHHOM Knacce IKCnyaTaLum CucTema oTonsieHus pabotaet B TeMnepaTypHOM PeXuMe, rne MaKkcu-
MaribHas TemnepaTtypa B nogatowem Tpybonposoae He 6onee 70°C (T ) [lonyckaeTcs KpaTKOBpPEMEHHOE yBenyeHue paboyei Temneparypbl

MaKc’
no 100°C (Tmp) cpokom fi0 100 yacoe B cnyuae aBapuitHoi cutyaumnn. (yMmmapHbiit Cpok Ikcnayataumn T +T  +T = 50ner.

MaKC

Knacc 3kcnnyartaumum 5 - yoiosue 3kcnnyartaumum TpybonpoBofoB B CUCTEMAX BbICOKOTEMMEPATYPHOrO PaguaTopHOro otonneHns. B naHHoM
Knacce 3KCNayaTaumm cucTema oTonsieHns pabotaeT B TeMnepaTypHOM PeXNME, FAe MakCuMalbHas TemMnepatypa B nogatoLiem Tpybonposoge

o 7 o Aunii
90°C (T, ). MonyckaeTca KpaTKoBpemeHHoe yBenuyenne paboyeit Temnepatypsi ao 100°C (Tm.,) cpokom o 100 yacos B 1yyae aBapuitHoM
cuTYaLmu.

CyMMapHblii CPOK 3KCnAyaTaLuumn Tpaﬁ+T +T =50 net.

MaKC  aBap

Knacc akcnnyatauum XB - ycnosue 3kcnnyartauum TpybonpoBofoB B CUCTEMax X0N0AHOIO BogocHabkeHns. Cpok 3kcnnyataumm - 50 ner.

MakcumanbHoe ponyctumoe paboyee faBneHune Ans KaXKAOro Kacca IKCNyaTaLMm B 3aBUCMMOCTH OT TUNA UCNOMb3YeMO-
ro Tpybonposoaa 13 nonunponunexa pp-r (rype 3)




[ins ogHoCNOMHbIX Tpy6 S cepus paccunTbiBaeTCa no cieayiouen Gopmyne:

d -e rae d - HOMUHa/bHbIM HAPYXKHbI AMaMEeTp, MM
S =_n__ "N e,- HOMWHANbHAA TONLMHA CTEHKM, MM
2 e S - cepus TpyObI
n

3Haa S- cepuio prﬁbl N ncxopa n3 npenctaB/ieHHbIX AdHHbIX, BOSMOXHO onpeaennTb COOTBETCTBNE prﬁonposona Knaccy 3Kcnnyataunm B
3daBUCMMOCTHK OT DBGO‘JEFO naBleHus.

Pacuet cpoka cnyx6bbl TpybonpoBoaa, ecnu pabouyee gaBneHne oTAnYaeTcs ot
yCnoBuin ctaHpapTa npu Boibope Tpybonposoaa.

[laHHas MeToAMKa NO3BONSET paccumTaTh CPOK CNyXbbl TpybonpoBoaa, ecnn HapyLwaeTcs yciosue, rae cepus S Tpybbl CTaHOBUTCA > pacyeT-
HOM Cepun S_ , yKa3aHHO B CTaHfapTe.

max

3apaual

Heobxogumo paccuntatb cpok anyxbel Tpybel POCTepm PPR Aqua n3 monunponuneHa, apMUpoBaHHOTO CTeKnoBonokHoM, SDR 7,4, akc-
nnyatupyemoi B cucteme BC ¢ pabounm pasnennem 7,7 bap,s cootsetctaum ¢ FOCT 32415-2013, pns Knacca 3Kcnayataumm 2.

Ncxops w3 BbilweyKasaHHbIX AaHHbIX, 3afaH C1eAYIoLMA TEMNEPaTyPHbIA PEXMM B TeYeHNe pacy&THOro Cpoka Cyxbbl 50 ner:

Tp36= T,= 70°C- pabouas Temnepatypa

T,..= T,= 80°C- makcumanbHas paboyas TeMnepaTypa

MakC

TaBap= T,= 95°C- aBapuitHas TemnepaTypa
Onpepensiem pacyeTHOe HanpsxeHue B CTeHke Tpybbl (3)) M3 CnefyioiLero BbipaxeHus:
8,=P*S$=0,77*3,2=2,46 Mna

roe P - pabouee naBneHune
S - cepus TpyObl

YcTanaBnuBaem Ko3QGuUMEHTbI 3anaca NPOYHOCTY NpY TemMnepaTypax Tpa6 T T __ cornacHo MOCT 32415-2013;

MakcC aBap
FOCT 32415-2013
C, - ko3ppmumMeHT 3anaca npoyHoCcTv ans T, - | N i} I
C, - ko3ppmumeHT 3anaca npoyHocT ana T, a U |
C, - koappmumeHT 3anaca npoyHocTv ans T,
% |- i
OnpepensieM pacyeTHOe HanpsiKeHWe B CTeHKe Tpybbl C yueTom 5 N
LencTBus K03 ULMeHTOB 3anaca NPOYHOCTH. 0 [ -
15 oI B H
8,=C"5,=1,5"2,46= 3,7 Mla ,ag{ﬁlFﬁ._ I~ Ml ||
40°C - L anl
= * — * - P T -
8,=0"5,=1,32,46=3,2 Ma 0 Lo s 1 » ]
8, = C,*5, = 12,46=2,46 Mna B e i TR
7 B =
ol [§ H B
Monb3ysce rpadukom u3oTepma npoyHocTM Martepuana PPR onpe- s - N
pensiem BpemAt t ot koTopoe Tpyba MOMeT BblAepXKaTb, He i 2 | L
Pa3pyllasncb NpU HENpepbiBHOM [EACTBUN KAXA0# W3 YKa3aHHbIX 21::-29 SR \
TeMnepatyp B OTAE/bHOCTH, MPU HAMPSKEHUSAX B CTEHKe COOTBET- A ]
(TBEHHO &, J, 3. 25 | =T | By 1
2
T =240 000 (27,4 nerT) u.,
pas 15 el Ml e
T =65000 (74 nert) u., 1] sfezsm
Makc
T =17000 (1,9 ner) u. g LA | AN111)/ -
asap [ 1 10 0?2 10? 0* 0 10°
Bpows 0o paopyuesmn, 4
Pucywox B.3 - cheskm ar HOM Npo PP-R




CUCTEMbI POCTEPM 13 PPRT U PPR 11 UHIKEHEPHBIX CETEN

Nanee u3 npasuna MaiiHepa ciefyer, 4To ecin Bpems 10 pa3pyuienns Tpy6bl COCTaBASET t, (neT) npu HenpepbIBHOM AeiACTBUM Temne-
patypbi T,, T0 OTHOWeHKe 1/t, - 3T0 «A0MA NOBPEXeHNS», NPUXOAALLAACA HA [0 NPU HENPEePbIBHOM AeCTBMN YKa3aHHOW TeMnepaTypbl.
Ecnn peiicTBue 370/ TemnepaTypbl B TEYeHUN FO/1a HeNPEPbIBHO M COCTABAAET BENMYMHY oL, TO «/10/1S FOfL0BOr0 NOBPENACHNSA>» COCTABIAET
o/t

1" "1

Tp36=70°C - pacyeTHbIN CPOK 3Kcnyatauum 49 net,Te. o= 98%
T,..=80°C- pacueTHbli cpok akcnnyataummn 1 rog,Te. a,= 2%

MakC

T..,,=95°C- pacyetHbiit cpok akcnnyataummn 100 yacos, T.e. o= 0,228%

asap

o, o, o, - Bpems aencteua Temnepatypsbl (T1 T2 T3 cooTBETCTBEHHO) B TEYEHME TOAA B MPOLEHTAX.

CymmapHoe nospexaenne TYD (%/4ac) onpenensietcs no popmyne:
TYD=Za /t
TYD = 0,000440 u.

fanee soiuncnsiem T no popmyne:
T =100/TYD
T,=100/0,000440 =227 095 4=25,92 ner.

Takum obpa3zom, B cootBeTcTBum ¢ FOCT 32415-2013, gns Knacca sKcnyaTaumum 2, Cpok cnyxbbl faHHoi Tpybbl 25,92 net, ¢ pabounm fas-
nexuem 7,7 bap.

3apava 2

Heobxopumo paccumtatb cpok cnyxbol Tpybol POCTepm FRP U3 nonunponuneHa apMupoBaHHOro CTeknoBosnokHom, SDR 9,
jkcnnyatupyemonn B cucteme MBC ¢ pabounm pasnenmem 8,7 bap, B cootBetctBum ¢ FOCT 32415-2013, png knacca kcnnya-
Tauum 2.

Wcxoas m3 BbllweyKa3aHHbIX AAHHbIX, 3aaH CNefyIOLNiA TeMNepaTypHbIA PeXnUM B TedeHUe pacy&THOTO CPOKa CyxObL:

s=T,=70°C - pabouas Temnepatypa
o= Toa=80°C = MakcumanbHas pabovas TeMneparypa
=95° - aBapwuitHas TemnepaTtypa

T
pa
T
TBBE =
p aeap
OnpepensieM pacyeTHoe HanpsykeHue B cTeHke Tpy6bl (30) U3 CleAyIOWEro BbIpaXeHus:

8,=P*5=0,87"4=3,49 Mna

roe P- pabouee faBnexne
S - cepus TpybbI

YcraHasnuBaem Ko3dduuneHTbl 3anaca npoyHocTM npu Temnepatypax T pab, Tmakc, Tasap cornacHo FOCT 32415-2013:

C,=1,5 (KoadpduuUmMeHT 3anaca npoyHocTH ana T1)
C,=1,3 (ko3 dUUMEHT 3anaca NpoyHoCTH Ana T2)
C,=1 (ko3dpdMuUMeHT 3anaca NpoyHocTH Ana T3)

OnpepensieM pacyeTHOE HanpsKeHWe B CTEHKE TPpYBbl C y4ETOM AENCTBUSA KOIDDULMEHTOB 3anaca NMPOYHOCTH.

8,=C,"8,=1,5"3,48= 5,23 Ma
8,=C,"8,=1,3"3,48=4,53Ma
8,=C,*8,=1"3,49=3,49Ma

Monb3ysach rpadukoM M30TepMbl MPOYHOCTH MaTepuana PPRT, onpenensem BpeMs tpab, tMakc, taBap, KOTopoe Tpyba MoXeT
BbILEPXKMBATb, HE Pa3pyLIasChb NPU HENPEPbIBHOM AENACTBUM KaXA0M U3 TeMNepaTyp B OTAENbHOCTU, MPU HAMNPSXKEHNUSAX B CTEHKE

COOTBETCTBEHHO §,,3,,5,.

12



Konsuesoe sanpaxernke, MMa

T s = 250000 (28,5 net) u., T
15 000 (1,7neT) u.

= 45000 (5,1 nem)u., T =

Makc aBap

[lanee u3 npasuna MaiiHepa cnegyeT, 4To ecniu Bpems [0
paspyuweHus Tpybbl coCTaBnsAeT t, (neT) Npu HenpepbiBHOM feACTBUN
Temnepatypbl T, To OTHOWweHKe 1/t, - 370 «[0NA NOBPEXKALHUA,
NPUXOASLLANACSH HA FOA NPN HENPEpPbIBHOM [AeiCTBUN YKa3aHHOI
Temnepatypbl. ECin peiicteue 310 TemnepaTypbl B TRYEHUM
rofia HenpepbiBHO 1 COCTAaBNAET BEINYMHY O, TO «A0NS FOA0BOIO

:: T N :: BN noBpexaeHns» coctasnser o /t.
~H i Tpaﬁ=70°C - pacyeTHbli CpOK 3Kcnnyatauum 49 ner, T.e. Bpems
= M = 1 T AeNCTBNA [laHHOA TemnepaTypbl B TeYeHue rofa cocrasnser o= 98%
1 B — 1] Bi T,..=80°C - pacueTHbin cpok 3kcnnyataumm 1 rog, T.e. o= 2%
= T Tmp=95°C - pacyeTHblii cpok 3Kkcnnyataunm 100 vacos, T.e. a3=
] o i 0,228%
sl T - a, o, o, - Bpems geicteua Temnepatypobi (T, T, T, cooTBeTCTBEHHO)
~c Wi B TEUEHMe rofia B NpOLEeHTax.
25 B
CymmapHoe nospexpeHne TYD (%/uyac) onpepensietcs no
‘ dopmyne:
15 \ ) ] (A TYD =Eai/ti
1 8§ 10 2§ 50100
Mo
1 4111 T TYD = 0,000438 u.
01 1 10 10? 10t 101 10° 108
Epena 1 pespauens, 4
Nanee sbiuucngem T no dpopmyne:
T =100/ TYD

T,<100/0,000438=228 380 u = 26,07 ner.

Takum obpa3zom, B cootBetcTBum ¢ FOCT 32415-2013, ans Knacca akcnayatauum 2, pacyeTHblil CpoK cnyx6bbl gaHHoR Tpybbl bonee

26,07 ner, c pabouum pasneHuem 8,7 bap.

3apava 3

Heobxogumo paccumtatb cpok cnyxbbl Tpybel POCTepm PPR Aqua u3 noaunponuneHa, apMUpoOBaHHOMO CTEKN0BONOKHOM, SDR 6,

IKCNIYAaTUPYEMOii B cucteme otonneHns ¢ pabounm pasnenmem 8,2 bap, 8 coorsetcteun ¢ FOCT 32415-2013, ana knacca akcnayatauum 5.

Ncxops M3 BbleyKa3aHHbIX faHHbIX, 3aaH CIefyI0W Uil TEMNepaTypHbIA PeXXuM B TeYeHne pacysTHOro cpoka cnyxbbl 50 net:

T ™1,=20°C
T,.,=T,=60°C
T,.:=T,=80°C
T, =T,=90°C
T,.,=T:=100°

OnpepensiemM pacyeTHOe HanpsiKeHue B cTeHke Tpy6bl (50) M3 Cneayiowero BbipaxeHus:
80=P*S=0,82"2,5=2,05Mna

roe P- pabouee pasnenune
S - pacyeTHas cepusi TpybbI

VYcTanaBnueaem Ko3dduumeHTbl 3anaca npoyHocTu npu Temnepatypax T pab, Tmakc, Tasap cornacHo FOCT 32415-2013:
;=15 (ko3appuumenT 3anaca npoyHoctu ana T1-3)

(,=13 (ko3 duument 3anaca npouHocTn ans T4)

(=1 (koadpduument 3anaca npoynoctn ans T5)

OnpepensiemM pacyeTHOe HanpsKeHWe B CTeHKe Tpybbl € yueToM pencTens Ko3GduuUNeHTOB 3anaca NPOYHOCTH.
8,,=C*3,=1,5"2,05= 2,06 Mla

8,2C,*8,=1,3"2,05=2,67 MIa
8,=C,*8,=1"2,05=3,08 Mna
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S L] I
. il , N \S N, . =2%
55405 - Nl 1 ‘M-_ Il
|

Monb3yacs rpadmkom u3oTepmbl NPoOYHOCTM MaTepuana PPR, onpepensem Bpems tpab, tmakc, taBap, kotopoe Tpyba moxet

BbIfepXuUBaTb, He Pa3pyLwadach Npu HenpepbIBHOM AeNCTBUMN KaXA0/ U3 TeMnepaTyp B OTAENbHOCTHU, NPN HAMPAXEeHUaX B
CTEHKe COOTBETCTBEHHO &

, 0, 0.
130 Oar Os T .5 > 900 000 (50 ner) 4., T .6 > 450 000 (50 ner) u.,
FOCT 32415-2013 T .es = 90 000 (10,3 net) u., T _ =28 000 (3,2 ner) u.,

T = 18000 (2,05 neT)u.,

aBs.

Makc

e

1
1] JI‘_ H

| [lanee n3 npasuna MaiHepa cnegyeT, Uto ecim Bpemsa A0
pa3pyleHns Tpybbl coctasnset tl (neT) npu HenpepbiBHOM
neicteum temnepatypol T1, To oTHOweHme 1/t1 - 310 «pons
NOBPEXAEHNA», NPUXOAALLAACA HA FOf, NPU HENPEPbIBHOM
NeACTBUM YKa3aHHON Temnepatypbl. Ecnu peidcteue 3Toi Tem-
T nepaTypbl B TeYEHWUU FOAA HENPEPbIBHO U COCTABASAGT BeNUYM-
i il “.-Th“' i HY oL, TO «[10N19 TOA0BOr0 NOBPeXAeHUa» cocTasnsger al/tl.
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mel il Toa= 20°C - pacyeTHblit cpok SKcnnyatauum 14 ner, T.e. Bpe-
0 M LeACTBUS AAHHOI TemMnepaTypbl B TEYEHNE TOAA COCTaBNSA-

et o= 28%

Tpa62= 60°C - pacuyeTHbIA CPOK 3KcnnyaTaumu 25 nert, T.e.
il i a,=50%
THE W N Tpa63= 80°C - pacyeTHblit Cpok 3kcnayaTauum 10 ner, T.e.
== s AN N a,=20%
25 5 | : I \ & Tmakc= 90°C - pacyeTHbIn CpoK 3kcnnyataumum 1rof, T.e. o,
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) _ TaBap=100°C - pacyeTHblit cpok 3kcnayaTauum 100 yacos,
15 ; ! ; ak o Te. o= 0,0228%
m‘ TR e e a0, 0, o, o, - Bpema feicteua Temnepatypsl (T1 T2 T3 T4
: - 11 T T T5 COOTBETCTBEHHO) B TeYEHME rofa B MPOLEHTaX.
0.t 1 10 0% 10 10°* 10} 10°
Bpens np pacpyeiesn, 4

CymmapHoe nospexgaenue TYD (%/4ac) onpepensietcs no ¢popmyne:

TYD =X a, /ti
TYD = 0,000434 v,

Nanee sbiuncnsem Tx no popmyne T =100/ TYD.
T=100/0,000434 =252 948 4=2631 ner.
Takum obpasom, B cootBetcTBum ¢ FOCT 32415-2013, pnsa knacca 3kcnnyataumm 5, cpok cnyxbbl gaHHoi Tpybbl bonee 26,31
net, c pabounm pasnevunem 8,2 bap.
3apava 4
Heobxopumo paccuntatb cpok cnyxbbl Tpybbl POCTepm FRP u3 nonunponunesa apmMmpoBaHHOro cTeknoBonokHom, SDR
7,4, 3KcnnyaTupyemoii B cucteme oTonneHnms ¢ pabounm pasnennem 9,2 bap, B cootsetcteum ¢ FOCT 32415-2013, pnga knacc
jKcnnyataymm 5.

Ncxoas m3 BbileyKa3aHHbIX AaHHbIX, 3a[aH CNefyoWuni TeMnepaTypHbIA PeXKum B TedeHne pacy&THOro CpoKa Cnyxobl:

T .=1,=20°C
T ,~T,=60°C

p

T .=T,=80°C

T makcumanbroe=T _ =90°C
T aBapwﬁHoe=TaBap=100°

Onpepensiem pacyeTHoe HanpskeHue B cTeHKe Tpybbl (30) U3 CeayOLero BbIpaXKeHNs:

6,=P*5=0,92"3.2=2,94 Mna




5" rie P - paboyee gaBnexue
4 S - cepus TpybbI
%0 VYctanasnuBaem Ko3pduumneHTsl 3anaca
25 npoyHocTu npu Temnepartypax T pab, Tmakc, TaBap
% cornacHo F0OCT 32415-2013:
PO —~
15—t 2000~ it UL (=15 (ko3dbuumenT 3anaca npoyHoCTn Ans
{11 = =il
g ot AL R A m-3)
. oG el ||| T ~edt LT (=13 (ko3dpduunenT 3anaca npoynocTn ans T4)
N ST S (,=1 (ko3 duumenT 3anaca npounoctn ans T5)
E s || 80°C L1 I ~H T
g 7 _-mﬁlj_ =uiii|| B vt | Onpenensem pacyeTHoe HanpsHKeHNe B CTEHKe
E 6 —-fﬁl‘{‘" i | = L] Bl TpybbI C yueTom gencTems Ko3dduuneHToB 3anaca
2 & —00C o —r 28] e NPOYHOCTH.
31-3=4,4z 95°C - - ——
= I i
_4 T — me =g _ * — * —
Bi=3:83 T il i Tt T - 61_3—C1 80—1,5 2,94= 4,42 Mlla
os=2.44 ) ! ] 6,=C,"5,=1,3"2,94=3,83 Mlla
- RS . 8,=C,"5,=12,94=2,94 Mna
2 Monb3yacb rpadMKOM U30TEPMbI MPOYHOCTH
s matepuana PPRT, onpepensiem spems tpab, tmakc,
' . TR tasap, kotopoe Tpyba MOXeT BbigepXKNBaTh, He
m| “] Mool pa3pylancb Npu HenpepbiBHOM [eACTBUN KaX oM
1 111 B U3 TeMnepaTyp B OTAENbHOCTH, NPU HANPAKEHUSAX B
0.1 1 10 102 10* 10° 109 10¢

R S . (TEHKe COOTBETCTBEHHO J,,, J,, ..

YcTaHasnuBaeM Ko3pduumeHTbl 3anaca NPOMHOCTM NPU TeMnepaTypax Tpaﬁ, T TaBap cornacHo IOCT 32415-2013:
(=15 (ko3dbuument 3anaca npoynoctu ana T )

(=13 (ko3 duunent 3anaca npoynoctn ana T)

(=1 (koadpduunent 3anaca npouxoctn ana T,)

Onpepensiem pacyeTHOe HanpsKeHWe B CTeHKe Tpybbl € yyeTomM aencTBus Ko3G ULUMEHTOB 3anaca NPOYHOCTH.

8,,=C,"8,=1,5"2,94= 4,42 MMa
8,=C,"8,=1,3"2,94=3,83 MMa
8,=C,"8,=1"2,94=2,94 Mna

Monb3yacb rpadpmKom usoTepmbl NnpoyHocTH maTepuana PPRT, onpepensem Bpems tpab, tmakc, tagap, kotopoe
Tpyba MoXeT BbIfepXnBaTh, He pa3pywascb NP1 HeNPepbIBHOM AeiCTBUM KAXA0A U3 TeMnepaTtyp B OTAENbHOCTH, NPH
HanpsiKeHNsX B CTEHKe COOTBETCTBEHHO §, 4, 5, ..

T .5 > 900000 (50 ner) u., T ., >450 000 (50 net) u.,T .. =100000 (11,4 ner) u.,T

pa pa pa
4., T,,., = 10000 (1,14 nem) u.,

=20 000 (2,3 net)

Makc

Nanee u3 npasuna Maiivepa ciefiyeT, 4To ecan Bpems [0 pa3pywenns Tpybbl coctasnset t, (net) npu HenpepbIBHOM
AeicTBMM Temnepatypbl T, To OTHoWweHue 1/t, - 3T «0N1 NOBPEKAEHNA», NPUXOAALLAACA HA FOf NPU HENPepbiBHOM
[enCcTBUM YKa3aHHON Temnepatypbl. Ecnn peicTene 310l TeMnepaTypbl B TEYEHUN FOfA HEMPEPLIBHO W COCTaBnseT
Be/IMYMHY o, TO «[0/1 FOfl0BOr0 NOBPEXAeHUA» COCTaBNAeT ./t

Tpam=20°( — pacyeTHbI CPOK IKCMAyaTauum 14 net, 1.e. BpemMs AeACTBUS JAHHON TemnepaTypbl B TeYEHNE rofa

coctasnger o,=28%
Tp362=60°C - pacyeTHbIA CPOK 3KCnnyatauum 25 ner, 1.e. a,,=50%

Tp363=80°( - pacyeTHbIRn CpoK 3kcnnyatauun 10 ner, T.e. a,=20%

T, .=90°C - pacuetHbli cpok 3Kkcnnyatauum 1rog, T.e. o, =2%

MaKc

T....=100°C - pacyeTHbinn cpok 3kcnnyatauun 100 yacos, T.e. a.,=0,0228%

asap

a, o, o, o, o, - Bpema aeictsua temnepatypsl (T, T, T, T, T, cooTBeTCTBEHHO) B TeyeHMe rofa B NpoueHTax.
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CymmapHoe nospexpaenue TYD (%/4ac) onpepensietcs no popmyne:

TYD=Sa /t
TYD = 0,000441 u.

Nanee sbiuncnaem Tx no ¢opmyne T =100/ TYD.
T <100/0,000441=226 607 4 = 25,87 ner.

Takum obpasom, B coorBetcTBum ¢ FOCT 32415-2013, ang Knacca akcnayataunm 5, pacyeTHblt CPOK CyKObl AaHHOM
TpybbI 25,87 ner, c pabounm pasnennem 9,2 bap.

Ha cerogHALWHNI fieHb TepMOCTabUNN3MPOBaHHbII NOMMMNPONMUIEH - CaMblii KAYECTBEHHDIA MaTepuan Cpefy HOMEHKNATyYpbl No-
NMNPONMUNEHOBbIX TPYD, KOTOPbIN 06NM13afAET YHUKANbHBIMU GU3MKOXMMUYECKUMI XapaKTepPUCTUKAMK, NO3BONSIIOLLMMM UCMONb30-
BaTb €ro B CMCTEMAX XO/IOHOIO, FOPSYEro BOLOCHAOKEHNS M OTONNEHMS, C NapaMeTpaMK, 3HaUUTeNbHO NPEBOCXOAALMMI A0NY-

| (vmble ing Tpy6 13 0b6bIYHOrO NoNMNpoNMUNeHa.




2.1 Kontponb kayectBa

Pewatowmm yciosrem BbiGopa NOCTaBLIMKA ABNSAETCA MMSI MPOU3BOAMTENS, €M0 PenyTaums W aBTOPUTET Ha PbiHKe. YTOBbI NONYYUTL HALEKHO
paboTaIoLLYI0 MHIKEHEPHYIO CUCTEMY, HYXKHO NPUMEHSITb TPYObl U (pACOHHBIE M3AENNS, O KOTOPbIX M3BECTHO, YTO WX MPOU3BOASAT U3 KAYECTBEHHONO,
MPOBEPEHHOTO CbIPbsi M HE WCMOMb30BATb NMPU MOHTAXKE WMHKEHEPHbIX CUCTEM MPOAYKLMIO, NPUBNEKATESbHYIO MO CTOMMOCTH, HO COMHMTE/IBHOIO
MPOMCXO}KAEHNS. 3a/10rOM KayecTsa SBMSETCA [1Ba OCHOBHbIX MOKA3aTeNs - 3T0 KOHTPO/b KAUeCTBa Ha NPONU3BOACTBE U KOHTPOSb KayecTsa B labopa-
TOPHbIX YCIOBUAX CbIPbSi M KOHEYHOTO NMPOAYKTa.

2.2 KoHTponb KauecrTBa Ha NPOU3BOACTBE

Ha KaXayio eanHMLLY M3roTaBNMBAeMOro U3AeNNs COCTaBNSAETCA TEXHOMOMMYECKas KapTa, B KOTOPOil NponucaHbl TpeboBaHus no Hanaaxe
060pYA0BaHMA M KOHTPONbHbIX MPOBEPOK OMPEAENeHHbIX Y3/10B JIMHWA M NNACT aBToMatos. [ocle Hanaaku Heobxoammoro 060pyaoBaHus
ANs Npon3BoacTBa Tpy6 M GUTMHIOB Mosy4eHHble NapamMeTpbl NEePealTCa B OTAEN KOHTPONS KayecTBa C Lefblo NOAAePIKAaHNA 3aAaHHbIX
napameTpos (TemMnepartypa Harpesa, MOLYHOCTb, CKOPOCTb U T.A4.).

(nenyioLyMM 3Tanom ABASETCA BXOAALMIA KOHTPONb MOAAIOLLEr0 CbIPbsi. B HE3aBUCMMOCTI OT KauecTBa MCXOAHOMO Matepuana OHO AO0MKHO ObiTh
CYXWM, NIO3TOMY Nepefi Nofiayed B IKCTPY/AEP CbiPbe MPOXOAMT NPOLLECC CYLIKM.

Ha npoTspkeHnm Bcero npowecca npon3sofacTBa Tpy6 1 GpacoHHbIX M3AENNA MPOUCXOANT NOCTOSHHBIA KOHTPO/b M 3aMepbl U1eAyIoLLMX TApaMETPOB:
-LLIePOX0BATOCTb BHYTPEHHEI W BHELUHe: NMOBepPXHOCTU U3LeNNg;

-PaBHOMEPHOCTb TONILUMHBI CTEHKY;

-3NUNCHOCTb.

KOHTpOJ'Ib 3a NPOM3BOACTBEHHbIM NMpPOLECCOM MPOUCXOANT NoCpeacTBOM YibTPa3BYKOBOro U3MepeHus. KOHTpOJ'IbHO—I/IBMEpVITEJ'IbHOG oﬁopy,u,oaa—
Hue obecneunsaet KOHTPOJ1b 1 cobniofieHne 3aaaHHbIX Pa3MepoB \iKe B npouecce U3rotoBneHus. B aiy4ae OTK/IOHeHUA 0T 3dfldHHbIX NapaMeTpoB
VNIbTPa3BYKOBON npnﬁop aBTOMATUYeCcKu nepefaér curuan, nocpeacTtsoM KOToporo NpoayKLumus OTGDBKOBbIBaETCﬂ C NoUlepyIoLLei HAaNaaKon oﬁopy—
00BaHuA.

Mocne 3aBepLueHNs NPON3BOACTBA M3AENI NPOBOAATCA KOHEUHbIE KOHTPO/IbHbIE 3aMepbl, NONYUYEeHHbIE Pe3ynbTaTbl GUKCPYIOTCA 1 TONbKO NoCe
3T0r0 M3rOTOB/IEHHAs NPOAYKLMA YMNAaKOBbLIBAETCA W NOMAAAET Ha CKMaf.

BonbLLyto ponb B KaYecTse U3roTaBNMBAEMOTO NPOAYKTA UrPAET KAYECTBO OTAE/bHbIX YCTPOACTB NIMHUM (TAHYILLEe YCTPOACTBO, OTPe3aloLLee YCTpoii-
CTBO, BaHHbI OX/IAXAEHNS, IKCTPYAEp U T.4.).

B cny4ae, eqm xota 6bl 0gHO M3 YCTPOMCTB INHWUM He COOTBETCTBYET CYLLeCTBYIOLWMM CTaHAApTaM, NPON3BOACTBO KA4eCTBEHHOr0 NPOAYKTa
CTAHOBUTCA HEBO3MOXHbIM.
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2.3 JlabopaTopHbIN KOHTPONb KauecTBa

Becb npowecc npou3BoACTBa CONPOBOKAAETCA NOCTOAHHbIMY 1AGOPATOPHBLIMMU UCMILITAHUSIMM, KOTOPbIE ABNAKOTCA OAHON U3 BAKHEALLMX COCTABNAI-
LWMX KOHTPOAS KayecTsa nojyyaemMoro npopyKTa. cxoaHoe Chipbe v roToBbIA NPOAYKT NPOXOASAT Cieayiolme obs3ateNbHble TecTbl Ha:

V13meHeHne AnnHbI Npu n3MeHe-
HUM TeMMepaTypPHON Harpy3Ku
(High temperature test)

0AHOPOAHOCTb UCMONb3YeMOro
cbipbst (Melt flow test)

YnapHyto CToKOCTb
(Low temperature test)

TOMOreHHOCTb UCMONb3YeMOoro
matepuana (Raw material test)

O/iHOPOAHOCTL CUCTEMBI
(Hydraulic test)

Ha pa3spbiB (Pressure test)

(TOMKOCTb K BbICOKMM TeMMepa-
Typam (High temperature test)

0T6MpaeTC'iI UlyyanHbIM 06pa30M B NpoL,ecce NPOU3BOACTBA U CO CKIIafa roTOBOA NPOAYKLMN. 0T06paHHaFI NPOLYKLMA NPOXOAMUT MOJHbIA

| Oﬁpam,aeM Baie BHMMaHMe, 4TO NOMUMO €XKeJHEBHOIO NJIAHOBOIO KOHTPO/A NpOBOAUTCA Bbl60p0lJHbII7I KOHTPOJ/Ib NPOAVKLNK, KOTOPad

CMeKTp UCMbITaHNi B C06CTBEHHBIX naﬁopaTopmlx nB HHGOPBTODMHX HEe3aBMCMMbIX OpraH13aLyi, Ha 0CHOBAHUM KOTOPbIX NPOAYKLMA Cep-
[ | TMd)I/ILl,VIpyeTCFI. Mo pe3ynibTatam MCNbITaHWiA COCTABNAIOTCA AeTalbHbIe NacnopTa, KOTOPble XPAHATCA B KapTOTeKax q)aﬁpm(u nponssopurens.

2.4 (raHpapTbl 1 HOPMATMBHAA AOKYMEHTALUA

DIN 8077 Monunponunexosble Tpybonposoabl. Pasmepsi.

DIN 8078 Monunponunexosbie Tpybonposogpl. 06wme TpeboBaHns K
Kayectsy. licnbiTaHms.

DIN 16962 Cnocobbl coeMHeHNs U CORANHUTENbHbIE [eTanu B Hanop-
HbIx TpybonpoBoaax U3 noamnponuiexa.

(I 40-101-96 MMpoekTpoBaHue U MoOHTaX TpybonpoBoaoB M3 nonu-
nponuneHa «paHLoM-cononmmep».

F'OCT 32415-2013 Tpy6bbl HaNOpHbIe U3 TEPMONNACTOB M COEANHNTENb-
Hble AieTann K HUM NS CucTem BofoCHabxenmnsa u otonnenus. 06wme
TeXHUYeCKNe YCI0BUS.

FOCT 53630-2015 Tpybbl HanopHble MHOFOC/IOMHbIE ANS CUCTEM BO-
AocHabxeHns u otonnexus. 0bwme TexHNUECKME YCIOBMS.

E-DIN1988 BHyTpeHHMe KOMMYHNKALMKM MTUTEEBOMO BOAOCHABXEHMS.

DIN 16928 lMpoeKTpoBaHue COEANHEHNI 1 KOMMOHEHTOB TPYbONPOBOAOB.

DIN 4109 3syKou3onaums B CTPOUTENBCTBE XMUIbA.

DIN 18381 MoHTa)x cuctem ra3ocHabkeHus, BOJOCHAbXeHNUsa u
KaHanusauum.

VOB Part C BHyTpuaoMoBble NHXKEHEPHbIe CeTw.

DVGW W308 Hopmbl 1 TpeboBaHns K Tpybam, COefMHUTENIbHBIM
JeTansaM u metofam cb0pKM CuCTeM NUTLEBOO BOAOCHABKEHNS.

EnEg 3akoH 06 3Heprocbepexenum.
(1 30.13330.2016 BHyTpeHHMI1 BOAONPOBOL, M KaHANN3ALMA 30aHUI.
(M1 60.13330.2012 OtonneHue, BEHTUASALMS U KOHANLMOHNPOBAHWE.

IS0 15874 TMnactukoBble TpyboNpoBOAbI ANS CUCTEM XONOJHOMO U
ropsyero BogocHabxenus u3 nonunponunexa (PP).

IS0 21003-2 MHorocnoiHble TpybonpoBoAabl A1 BHYTPEHHUX CeTeil
XBCwu IBC.




3.1 TexHONOrMA MOHTaXa

OcobeHHOCTb CcUcTeMbl POCTEDM 3dK/1I04aeTCd B TOM, YTO ee NpuMeHeHne B cucremMax XonogHoro, ropayero BOfLOCHAOXEHNS 1 OTON/EHNS He orpa-
HUYMBAET UCMONb30BaHUe NATYHHOW WK APYron 3anopHO-peryiupyioLLen apMaTypbl U He UCKITIOYaeT BOSMOXKHOCTb COEAMHEHNS (O CTanbHbIMK
prﬁOI’IpOBOﬂ,BMVI, YTO OYeHb BAXXHO B UJ1y4ade peHOBaLMK CyLLeCTBYHOLMNX prﬁOI’IpOBO,D,OB, rae Heobxoammo, Hanpumep, To/ibKO 3aMeHa CTOSAKOB.

+ PacrpybHas cBapka

+  (Bapka BCTbIK

+  (oenuHeHWe 3NeKTpOCBapHbIMM GUTUHIAMN

+ (oepnvHeHune C NnpUMeHeHUEM Cefi10BbIX paCOHHBIX 3aenuii
+ (OnaHueBoe CoeaMHeHMe

* Pemont

+  Pe3bboBoe coeguHeHne

3.2 PactpybHas cBapka

loprotoBKa MHCTpPYMeHTa

[ins Hayana MoOHTaXa HeobXoAMMO NpaBUIIbHO NOArOTOBUTb MOHTaXHOE 060pya0BaHNMe. [N 3TOM0 HYMHO A0CTaTb CBAPOYHbIA annapar u3
MOHT}HOr0 ALMKA, YCTAaHOBUTb ero B paboyei 30He, NpeaBapuUTesbHO 3aKpenus (B Clyyae CTaLMOHAPHOT0 NCMOMb30BaHMS).

I'Iepen YCTAHOBKOI HarpeBaTe/bHbIX 3NeMeHTOB HYXHO yﬁe,[l,VITbC‘il, YTO HarpesaTe/ibHad NOBEPXHOCTb CBAPOYHOIo annapata Yncras. B aiyyae
HeobxogumocTm HarpesaTesibHYI0 MM/b3y U HarpeBaTeNbHbIn AOPH CNefyeT 04UCTUTL HEeBOJIOKHUCTOM FyﬁKOﬁ C Lienblo HenoBpeXneHna Harpe-
BaTe/lbHbIX NOBEPXHOCTeN. 3atem BPYYHVI0 MN/IOTHO 3aKpenuTb HarpesaTe/ibHble NMJidalWKN Npyu NOMOLLNX BXOAALLUX B KOMMNJIEKT pr60K C NIaTyHHOM
p€3b6017l. B Cnyyae YCTAHOBKM HA HarpesaTte/bHbIN 6nMH HECKONbKMX Nnalek HYXHO U1einTb, yTobbI MX MOBEPXHOCTb He BbIXOAMNA 3a Kpan
HarpeBaTejlibHOro AOpHa. Becb NpoL,ecc HaCTPONKK [O/MKeH NPOXOAUTL B HEHArpeToM COCTOAHWM CBApOYHOro annapara.

Mocne NoAroTOBKM CBAPOUHbIMA aNMapaT HYXHO MOAKMIYMTL K INEKTPUYECKOM CETU M NPU NOMOLLM PerynsTopa HaCTpoUTL TemmnepaTypy Ha-
rpesa 260°C. [lepnof Harpesa 3aBUCKUT OT YCJI0BMIA OKPYIKaloLLen cpefbl. (BapouHble paboTbl MOXHO HAUMHATL TOMIbKO NOC/IE TOFO, KAK anmnapar
HarpeeTcsl A0 H\KHOWM TeMneparypbl, ONPefenuTb KOTOPYI0 MOXHO MOCPEACTBOM WTU(TOBOMO UHAMKATOPA, YCTAHOBIEHHOMO HA (BAPOYHOM
annapare, uau npu nomoLLy npubopa bbICTPOro u3mepeHust Temnepatypbl (KOHTAKTHOro TepMomeTpa). llepBas CBapKa AO/MKHA NPOM3BOANTLCSA
TOMbKO CNYCTS 5 MUHYT NoC/e AOCTUKEHUS CBAPOYHOA TeMMEPaTypbl.
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I MonTax Tpy6 PPR/PPRT npoussoncrtea POCTepm BO3MOXHO NpoBOAUTL MpW TemMnepaType OKpyXKallel cpeapbl He Humke +5 °C,
MeCTO CBapKM U1eAyeT 3alnwath 0T aTMocdepHbIx 0CafKos u nbinu, cornacHo (M 40-101-96 nyHkT 5.8.

HarpeBaTenbHbIl
MNHpnkaTop KoHTpons MeueBUaHbIN AOPH HarpeBaTenbHas
TemnepaTypbl (3eN1eHbIN) rmnb3a

HarpeBaTeanaﬂ
rmnb3a

MHpukaTop BK./BbIKII.
(kpacHbIn)

MoproToBKa K MOHTaXy

PekoMeHIyeTC HOXOM WAN CMeLManbHbiM MHCTPYMEHTOM COCKOb-
NIUTb BHELWHWUIA U101, MPeAHA3HAYeHHbIW 018 HArpesaHusa Mnog yriom
30°-45° (He 6onee 0,1 MMm).

lepen HayanoM MOHTaXa HYXKHO OCMOTPeTb Matepumas, NpoBepuTb
(YHKUNOHMPOBaHNE BEHTUNEN, KPAHOB W META/IMYeCKon pe3bbbl.
(BapuBaemblil GUTUHI He [OMKEH NpU MOAENNPOBAHMA COEAMHEHMSA
bonTatbca Ha Tpybe, B CNyuae NONafaHus TaKUX 3MEMEHTOB MX CTOMT
0TbpaKoBbIBaTh.

Mocne npeaBapuTeNbHOTO 0CMOTPA, B U1y4ae HeobX0AMMOCTH, TPYOY HYXK-
HO 0TpPe3aTb MpW MOMOLM CMELMANbHBIX PEXYLNX NPUBOPOB (HOXKHULI
unm Tpybopes, B 3aBUCMMOCTYM OT AMameTpa) cTporo nog, yrnom 90°, 0bpa-
30BaBLUMECS 3aYCEHLIbl U CTPYIKKY HYKHO YAANWTb.

Mpu nomowwm Mapkepa pekomeHayetcs 0603HaunTL ry6uHY CBapKM
Ha KoHUe Tpy6bl. Py 3TOM HYMKHO YuMTLIBATh, YTO TPY6a He AOMKHA
6bITb BCTaBNEHA A0 YNOPA B MY(TY GUTMHIA C LieNbIo NPefoTBpaLLeHIs
C\XKeHMS! POXOJHOr0 CeYeHUs B MeCTe CoeauHeHns (He bonee 1 MM).




CTOPOHY GUTUHIA N HAPYKHBIA KOHew, Tpy6bl. Mpu 3Tom Takxe ByAYT yAaaneHsl YacTuubl Menkoro abpasnea u nbiau, KOTopble Cno-
CobHbI NPOBOLMPOBATL NOBPEXAEHNE TeIOHOBOr0 NOKPLITUS HACALOK CBAPHOro annaparta. [lns 06e3KupuBaHNs pekoMeHayeTcs

l [ins cBapku Tpybbl apMUPOBAHHON CTEKNOBOMOKHOM peKoMeHayeTcsi 0bpaboTaTh CNMPTOCOLEPXKALLMM PacTBOPOM BHYTPEHHIOKW
B npumeHsiTb cnupTocoaepKalume pacteopbl (10 70%), «AueToH» nubo «YaiT cimput».»

e — - E ——
(Bapka

[lanee noprotoBneHHbli KoHew, TPYObl 1 GUTUHT BCTaBNSIEM B HAarpeBaTesibHYI0 MMAb3y 0 YNOpa Ha HarpeBaTesbHbIA AOPH, He Bpawas. 06a
3/IeMEHTa HarpeBaeM B TeYeHMe BPEMEHM YKa3aHHOro B TabnuLie, C TOro MOMEHTa, Koraa Tpyba 1 GUTUHI NONHOCTBIO OfEThI HA HarpeBaTeslb-
Hbli 3neMeHT. Bo Bpems HarpeBaHus 3anpeLuaeTcs BpallaTh AeTanu C Lenbio NPefoTBPALLeHNs OKaTUs MaTepuana.

Mocne OKOHYAHUS HArpeBa HYKHO CHATb TPYOY M GUTUHT C HACAAKM WU MeJJIeHHbIM NOCTYNATe/IbHbIM ABUKEHWEM MPOM3BECTN COe-
AVHEHNe 31IeMeHTOB. BpeMs ¢ MOMEHTa CHATUS C HarpeBaTe/lbHOM MAALKN 10 MOMEHTA COeMHEHUS HArPeTbIX 31EMEHTOB HEe A0/MKHO
MpeBbilaTh YKa3aHHoro B Tabnuue N25.

Tabnuua N°5 - NapameTpbl CcBapKm

HapyxHblit anametp Iny6uHa cBapku Bpems HarpeBaHus Bpemsa o6paboTku | Bpems oxnaxaeHus
TpYy6bI
MM MM cek. DVS* cek. POCTepm™* cekK. MMH.
20 14,0 5 8 4 2
25 15,0 7 11 4 2
32 16,5 8 12 6 4
40 18,0 12 18 6 4
50 20,0 18 27 6 4
63 24,0 24 36 8 6
75 26,0 30 45 8 8
90 29,0 40 60 8 8
110 32,5 50 75 10 8
125 40,0 60 90 10 8
T ————— ——

* Bpems HarpeBaHus coracHo DVS 2207 (Tepmanus)
** BpeMs HarpeBaHus, pekoMeHayemoe KomnaHuein «POCTepm»

Mpn MoHTaxe Tpyb 3anpeLiaeTcs NPUMeHSTb COCTaBbl, COfePXKaLLMe: XTOPCybGOHOBYIO, A30THYIO, CEPHYIO KUCIOTbI; FafloreHbl, 0/1eyM,
nepoKcug BoAopoAa, benson, Tonyon.
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B pesynbrate cBapku 06pasyetcs CNOWHOE MOHONNTHOE (FOMOTeHHOE) CORfMHEHNE.
l0TOBOE COeANHEHME MO UCTEYEHUN BPEMEHM OXNAKAEHNS MOXKHO NOABEPraTh HarpysKe.

Tpy6bl fuametpom 50-125 MM, ¢ Lienbio ya,06CTBa 1 YNpOLLEHMS! MOHTAXa, PEKOMEH[YeTCs (Bap1BaTh CMeLuanbHbIM CBAPOUHbIM annapaTom. Takoi
CBAPOYHbIA annapat SBSETCS CTaLMOHAPHBIM MHCTPYMEHTOM U 33 CYET BCTPOEHHOMO GUKCMPYIOLLET0 MEXaHWU3Ma 3/IeMEHTOB MO3BOMISIET OCYLLeCT-
BNSATb NPeBAPUTESbHbIIA BbICOKOTOYHbIA MOHTAX CIOMHbIX KOHCTPYKLWMA UK 3IEMEHTOB CUCTEMDbI.




3.3 (BapKa BCTbIK

MonTax Tpyb anametpom ot 125 0 315 MM MOXKHO OCYLLECTBASTL METOL0M CTbIKOBO# CBApKMU.
lMepep HayanoM CBapOYHbIX PaboT HYKHO NOArOTOBUTL CBAPOUHbI annapart, NpeaBapuTesibHO YCTAaHOBUB €ro Ha POBHOI NOBEPXHOCTH U ybe-
LUTbCS B GYHKLMOHUPOBAHNN BCEX MEXAHUUYECKUX AeTaneil MaliuHbI.

MoprotoBka Tpyb Gonbloro AuameTpa NPOXOAUT CleAyioLLMe CTAfUM:

1. B cyuae Heobxopmmocty, oTpesatsb Tpyby ctporo nog, yrnom 90°.

2. Tlepep, cBapnBaHueM € 0601x KOHLIOB TPY6 CHUMAETCS BEPXHUI (oW
He bonee 0,1 MM (ckpebkom mnu cneunanbHbiM pybaHKom).

3. lanee Tpybbl yCTaHABANBAIOTCS B 3aXKMMHOE YCTPONCTBO, PUKCMPYIOTCA.

4. [lpoBepuTb WMPKHY 3a30pa MeXAy CBefeHHbIMN Tpybamu
(He bonee 0,5 Mm).

lMocne T0ro, KaK BCe roTOBO K CBApKe, HYKHO y6eanTbes, YTo HarpeBaTeNbHblii 3eMeHT AOCTUT HYKHOM Temnepatypsl (210+10°C).
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3atem npouecc CBapKu sbirnagut aieayioumm 06p330M:

1. BcTaBuTb HarpeBaTeNibHbIi 3IEMEHT MEXAY NOAr0TOBNEHHbIMU TPY-
bamu.

2. OpHoBpeMeHHO 06a KoHUa Tpybbl MOAANTCA K HarpeBaTeNbHOMY
3M1EMEHTY M0[, LaBNEHNEM,

3. Mocne pocTukeHus HeobX0AMMOIi BbICOTbI HaN/biBa AABNEHUE CHU-
¥aeTtcd, 1 C 3T0r0 MOMeHTa Ha4UHAeTCd O0TCHeT BpeMeHN Harpesa.

4. lNocne 0OKOHYAHNS BpEMEHM Harpesa, TPYbObl 0TBOAATCA OT Harpesa-
TeNbHOIO 3MIEMEHTa, M HarpeBaTe/bHbIN 3eMeHT YyOMpaeTcs B CTOPOHY.

5. HesamepnutensHo nocne Toro, Kak HarpesaTesibHbIN 3f1eMeHT yﬁpa-
1N B CTOPOHY, pr6bl BHOBb CABUIalOTCA YCTAHOBJ/IEHHbIMU Ha CBapoy-
HOM afnnapare Cajla3KkaMu.

6. Mop, onpegeneHHbIM faBneHnem Tpybbl BbIAEPKMBAKOTCS HEKOTOpOE
Bpems.

[oTOBOE COefMHEHME MO UCTEYEHUM BpeMeHU oXnaXaeHns MOXXHO noasepratb Harpy3ke.




3.4 CoepmHeHune 3NeKTPOCBAPHbIMU GUTUHIFAMM

MNoproToBKa MHCTpYMeHTa

YcTaHoBNEHHbI HAa paboyee MeCTo CBapOyHbIA anmnapar ClefyeT 0CMOTPeTb M MOATOTOBUTL NPOBOJA,
KOTOpble CNyKaT ANs CBapMBaHMS 3NeKTPOCBapHbIX GUTMHIOB. [locne yero CBapoYHbIi annapat NoaKIio-
yaeTcsa K nekTpuyeckon cetn (220 B). OueHb BaXKHO MPOKOHTPONMPOBATh, YTOObI annapaT Harpencs Ao
pabouein Temnepatypbl.

MNoprotoBka K MOHTAXy

Kpas Tpyb fomKHbI 6bITb 0Tpe3aHbl nog yrnom 90° cneumanbHbiM MHCTPYMEHTOM (HOMHULBI Wiy Tpy6bopes), 06e3upeHbl 1 BbicyLeHbl. B aiyuae
cBapuBaHus Tpy6 anametpom bonee 50 Mm Tpybbl, HYXKHO 06paboTaTh CneumanbHbIM CKPebKoM, ans Toro YTobbl CHATb OKMUIEHHBIA 10/, 06pa-
waem BHumanue Ha 10, uto npm pabote ¢ Tpybamn POCTepm FRP He TpebyeTcs [ONOAHUTENbHBIX MEPONPUSTHIA MO 3aYNCTKE apMUPOBAHHOIO CJ108.

S0 15674 06.06.07

PexoMeHfyeTc IeKTPoCBapHble My(dTbl [0 HAYaNa MOHTAKA OCTABMSTb B OPUIMHAILHOA MOMAMITUAEHOBOR 060/104Ke A/iSt TOrO, YTOObI He
3arpsi3HUTD M He NOBPEeANTb BHYTPEHHMIA (10 HArpeBaTesibHOM CNMPau. B NpOTMBHOM Cllyuae MOHTAX NPUBEAET K HEKAUECTBEHHON CBApKe.

(Bapka

Ynanue 3almMTHYI0 YNaKoBKY C INEKTPOCBApHON My(Thl, OlEHEM ee Ha CBapuBaeMble KOHLbI TPYD Takum 06pa3om, utobbl MydTa HaxoamMnach
B060HO Ha CBapuBeMbIx TPyHax 6e3 cOOCTBEHHOI HArpy3Ku 1 HanpsikeHns. Bo3aywwHbIA 3a30p fOMKeH ObiTb paBHOMEPHbLIM N0 BCeMyY 06bemy.
HecobnioaeHue Takux npasun NpuBELET K HeAONYCTUMOMY BbITEKAHMIO PACnNaBNEHHOA MACChl N HEKAYeCTBEHHOMY COEAUHEHMIO.

MoAroToBMEHHbIE 3apaHee KOHTAKTHbIe MPOBOAA BCTABMSEM B CMeLIMasbHbIe OTBEPCTUS HA BHELUHER YacTh 3NeKTPOCBapHO MydTbl. (unTbiBak0-
(MM YCTPOMCTBOM NPOBOAUM M0 UMEIOLLEMYCS Ha MyTe LUTPUX KOAY, NOCIE Yero CBapoYHbIiA annapar aBTOMaTMYeCKn CYUTbIBAET Heobxoaumoe
BpeMs Harpesa. B cfiyuae oTCYTCTBMA NMOCNEAHEr0 — HACTPOUTH annapar nog AUameTp TpyObl BPYUHYI0. 10 OKOHYAHNM BPEMeHM Harpesa npounc-
XOUT aBTOMATUYECKOE OTKITIOUEHME.

[0TOBOE COEAMHEHME MOXHO BBOANTL B 3KCnnyatauuio He paHee yem 4yepes 0AuH Yac.
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3.5 CoegnHeHmne C npuMeHeHneM cesioBbiX GpaCoOHHbIX U3 eNun

B Tpybax, B KOTOpbIe [enaeTcs BPe3Ka, HYXHO NPOCBEPIUTL COOTBET-
CTBYIOLLEE OTBEPCTME CreLManbHbIM HCTPYMEHTOM (dpe3a).

B cnyuae c Tpybammn PO(Tepm FRP He Tpebyetca gononHuTenbHas 3a-
YNCTKA CJ108, KaK B Cllyyae € Tpybamu apMUpOBaHHBIMY aNiOMUHUEM.

06e3xupuB M HAacyxo NPOTEpeB MONYYEHHOE OTBEPCTUE, MPefBapu-
Te/IbHO HarpeB W MOATOTOBMB CBAPOYHBIA annapat [0 Temnepartypbl
260°C, MOXHO NpUCTYNUTL K NpoLeccy ceapku. HarpesatenbHblii Wwty-
LLep MHCTPYMEHTA ANs BBApPHOro Cefia BCTAaBNSETCS B OTBEPCTME B
CTeHKe Tpybbl J0 TeX Nop, NOKa MHCTPYMEHT NOSHOCTBIO He YNpeTcs B
HApYXKHYK NOBEPXHOCTb CTEHKW Tpybbl. 3aTeM LWITYLEp BBAPHOO Cef-
Na BCTAaBNSETCS B HAarpeBaTeNbHyI0 NNALIKY A0 TeX nop, NoKa noBepx-
HOCTb CEAiNa He YNpeTcs B Kpail HarpeBaTe/ibHOro 3eMeHTa.

Cnycra 30 cekyHA (BapoyYHbI annapaT U3BNeKaeTcs u3 Tena Tpybbl,
a BBApHOE CeAN0 M3BMEKAETC C HarpeBaTeNbHOM MNaLKW, nocne
Yero HesameJ/INTeNIbHO BCTABNSETCS B HarpeToe 0TBEpPCTMe Tpybbl.

3aTeM Ceano cnegyet TOYHO M MAOTHO, M3beras BpaLeHns, NpuxaTth
K HarpeToii HapyXHOA NOBEPXHOCTW TPybbl, HENOABIKHO GUKCMpYS
B TeyeHne 15 cekyHa.

Mocne 10 MMHYT OCTbIBaHUS COEAMHEHNE MOXKHO BBOAMTH B IKCTIYaTaLMIO.

3.6 ®naHueBoe n pe3bboBoe coegnHeHne

B cucremax NHXXeHepHoro obecneyeHus 3paHuin n COOPYXEHNiA NCNonb3yeTcd 3anopHO-perympyioLLas apmarypa u HaBecHoe 060pyHOBaHVI€.

KpenneHne KOTOPOro K cuctemam TpybonpoBofA0B NPONCXOANT NOCPEACTBOM OTBETHbIX GNaHLeB UM pe3bboBbix COBANHEHNIA. YHUKANbHOCTD
cuctembl POCTepm no3BoNSieT 0CYLLECTBUTL MOHTaX C TaKoW apMaTypoil.

BTyﬂKa noa (I)J'IaHELl,, N3roTaBnnBaeTca U3 nonunponuneHa ang d)I/IKcaLI,VIVI Ha prﬁonposop,e 0TBETHOro ¢naHua.

OTBeTHbI pnaHel| CO CTaNibHbIM BHYTPEHHUM CEPAEYHNKOM M BHELLHER NofMMepPU3NpOBaHHOM NOBEPXHOCTbIO, YTO YBEINYMBAET CPOK CIIYKOBI
W30enus, He YXyALLas npyu 3ToM ero Gpusnyeckue CBOMCTBA.

Pa3bopHble pe3bboBble COeANHEHUS C HAPYXKHOM W BHYTPeHHel pe3bboii (amepukaHka).

Hepa3bopHble pe3bboBble CORAMHEHNS C HAPYXKHOM M BHYTPEeHHei pe3b6oil.
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MoHTaxHoe obopymoBaHne, He0bXxoanMoe 171 CBapKy, MAEHTUYHO TOMY, YTO NPUMEHSIeTCs Ans pacTpybHoi CBapKu.

Mepen MoHTaxoM Heobxoaumo ybepmnTbes, UTo BTYNKA nog ¢pnaHew, cam ¢naHew, M KOMBUHMPOBaHHbIA GUTMHT NoA06PaHbl NpPaBUIbHO
W NpeABapUTENbHO, 10 NPUCOEAMHEHNS BTYNKK K Tpybe, dnaHel, HeobxopnMo ofeTb Ha Tpyby, CONOCTABMB ero C NpesnonaraemMbiM Mectom
COeIMHeHNs HaBecHoro 060pyao0BaHNS, @ MeCTO CBapKM 06e3KMpUTD.

Mocne ocywiecTBNEHNS MOHTAXa 06PaTHBIA daHew, HYXHO NOABECTM K BTYNIKE HAXOAALWEAC HA KOHLE TpyObl 1 NocpeacTBoM 60NTOB NpoM3BecTH
COEAMHEHME C OTBETHBIM (AHLIEM HABECHOr0 060PY/A0BaHMNS, YCTAHOBMB YMIOTHUTENbHbIE MPOKIAAKM.

3.7 PeMoHT

PeMoOHT 3neKTpocBapHbIMN MypTamm

B cnyuae nospexpaenns cpegHei yactv Tpybonposoaa, HeobXoAMMO Bbipe3aTb MUHUMYM 3-4 AnuHbI MydTbl NOA NPSMbIM yrioM. 3atem
MOArOTOBUTL HOBbIA OTPE30K TPY6bI, NOAXOAALMIA HA BbIPE3AHHOE MECTO (MPeaBapUTENibHO 3a4MLIEHHDbIA C 06enX CTOPOH U 06e3HUPEeHHbII)
Ha ANNHY 4yTb Gonblue Lenoi MydTbl. BbiHYTb U3 YNAKOBKM [Be MEKTPOCBAPHbIX MY(Thl U HACAAUTL UX HA 003 KOHLA MOArOTOBNEHHOIO
oTpe3Ka Tpybbl. 3aTemM Ha NpeABapuUTENbHO 06Pe3aHHbIR CyLWecTBYIOWMIA TPY6ONPOBOA BCTaBUTL TPYBY C MypTamMmu U HAABUHYTL MydTbI [0
MapKMPOBKY Ha CTapoii Tpybe.

PexomenpyeTcs, utobbl Tpybbl bbinM BbICTABNEHBI POBHO 1 HE HECT HUKAKOI HArpy3KH, MPEXKE YeM OHI NMOABEPTHYTCS MPOLIECCY CBAPKM.

PeMoOHT meTof,0M BinaBneHns

PemoHT NoBpeXAeHHbIX Y4daCTKOB MOXET 0CYyLLeCTBNATLCA METOA0M BMJlaB/ieHNs B 06pa3osaBLueec9| oTBepCTne nonMnponuneHoBoro LunnHppa.

Qinst MoHTaXKa TpebyeTcs NOAKNIOUNTD B IMEKTPUYECKYIO CETb CBAPOYHDbIA annapar C yKe YCTAHOB/IEHHON HA HEro PEMOHTHON HACAAKOH 1
HACTPOMTb HeobXoanMyIo Temneparypy.

MpenBapuTenbHO NOATOTOBMTL PEMOHTHYI0 NOBEPXHOCTL NOBPEXAEHHOro Tpy6ONPOBOAA, paccBepnuB oTBepcTUe AnameTpom 10MM u
06e3npuB ero. Ha peMOHTHOM LMAMHAPE M3 NONMNPONUEHA HE06X0ANMO OTMETUTL MAapKepoM ry6UMHY, PaBHYI0 CyMMe ABYX MUNN-
MEpOB U TOMLUMHbI CTEHKN NPOCBEPEHHOI TPY6bI.

EfuHOBpeMeHHO HeobX0AMMO HauaTb Pa3orpes BHYTPEHHNX CTEHOK NOBPEXAEHHOM TPY6bl U PEMOHTHOTO LIMIIMHADA, BbIAEPIKAB BPEMS HArpesa
- 5 CeKyHA. 3aTem pa3orpeTblit PEMOHTHbIA LMANHAP HYXKHO BCTABUTL B HArpeToe 0TBePCTMe, M36erast 0CeBOro BPaLLeHUs LMIUHAPA.

[ocne oxnaxgeHns NULLHIOK YacTb NOMUMPONMUIEHOBOMO LUINHAPA HeobxoguMo Cpe3atb.
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4.1 Cnocobbl npoknapkm

Cnocob moHTaxa TpybonposopoB POCTepm He 0TNMYAETCS OT TPAAMLMOHHBIX CNOCOHOB MOHTAXa CTanbHbIX TPY6ONPOBOAOB, HO JOMONHU-
TenbHble npenmyLiectBa cuctembl POCTepm no3BoNSKOT NPOKNafAbiBaTh TPYObI, KaK OTKPbITBIM CMNOCOOOM, TaK 1 3aKPbITbIM:

B wrpobax u B kaHanax B nonax u 8 notonkax B cTeHax (nog wTyKaTypko, B nekopaTuBHbIX WwaxTax
B KaHanax 6e3 Tennousonsum)

) UL (7))

B cnyuae ckpbiToit Npoknaaku Tpy6onpoBoaa, KaHan, B KOTOPOR YKNagbiBawTcs Tpybbl, gomkeH bbiTb (BOGOAHBIM M 0becneunBath
KOMMNEHCALMIO NINHEAHOro paclumpenns. CTOSKM AOMKHbI ObiTb M30IMPOBaHbI MK 3aLMLLEHbI TOGPUPOBAHHON TPY6OHA, ONTUMANbHO
NCNO/b30BaHNe NEHOMONYPETAHOBOA U30MSALMM U MEXaHMYeCKO 3alumuTbl TpybonpoBoaa.

MoHTax, KpenneHue TPVGOHPOBOJJ,HbIX CTOSKOB M OTBETBJIEHUM MPU CKPbLITOA NPOKNAMAKe BbIMOMHAGTCA B 3aBUCMMOCTH OT Bbl6paHHOF0 ™Mna
prﬁbl. Bce KpenneHusa Ha CTOAKax A0/HKHbI ObITb BbIMOMHEHbI KaK XeCTKue onopol.

|

Mpu ckpbITON NpoKNaake, 06ecneyns PacnonoKeHUe XOMYTa JKECTKOT0 KPerneHns nepef Kax/abim oTBeTeIeHnem Tpybbl, paspeluaetca npeHebpe-
raTb /IMHEAHbIM PACLIMPEHNEM B C/Iy4ae MCMONb30BAHUS aPMMPOBAHHbIX CTEKOBOIOKHOM TPYO, T.e. YCTaHABNNBATL CTOSKM 663 KOMMEHCALMOHHbIX
KoneH. B Takom wiyyae obpasyiolieecs IMHeHOe pacLUMpeHre MeXaY ecTKMMI 0nopamm He OKa3blBAaeT 0TPULLATENbHOTO Bo3aencTaus. lpn 3Tom
HeobX0aMMO CNeauTb 3a Tem, YT0BbI PACCTOSHUE MEXY HEMoABMKHBIMM OMOPaMM Ha CTOSIKAX HE MPeBbILLano 3 MeTPoB.

Mpu CKpbITOA NPOKAAKe HEAPMUPOBAHHBIX TPY6 ANa cuctem ropsiuero BOJOCHabXeHus HeobxofMMo 0becneynTb A0CTaTOYHOE Npo-
CTPAHCTBO A9 YNPYroro U3ruba B COOTBETCTBMM C IMHEAHBIM PACLIMPEHMEM CTOSIKA. ITO MOXKHO Ce1aTh 3 CYET ONTUMANbHOMO Pacrosno-
KEHMS CTOSIKA B LUAXTe, OPraHM3aLMm Ynpyroro u3ruba oTBETBEHUS 33 (YT YBENMUYEHMUS COOTBETCTBYIOLLEr0 AMAMeTPa NPOXOAHOT0 CeYeHNs
yepes nepekpbITHS.

Mpu npoknaake Tpy6 nop WTYKaTYpKOA MM B NOMY, INHEAHOE PACIMPEHNE, KAK NPABUIO, HEe NPUHUMAETCS BO BHUMaHue. U3onsuus
yKnajblBaemoro Tpy6onpoBoaa BbINOMHAETC B COOTBETCTBMN C ONMUCAHHbIMMU Bbilue cnocobamu, yto obecneymnsaet Tpybe foCTaTouHOE
NPOCTPAHCTBO ANA paclumpenns. B giyyae ownbKyu B pacyeTax MHENHOTO PaClUMPEHNs U He NPABUIbHOTO BbIGOPa MepONpPUATHI MO ero
KOMMNEHCALLMN, BO3HMKAIOLLEE HANPSXKEHME 0CTATOYHOrO INHEAHOTO PaCiMPeHNs BOCPUHIMARTCA MaTepUanom.




"pVI NPpoKnaaKe nonunponuieHoBbIX prﬁ OTKPbITbIM Cnocob0oMm TEXHONMOrMS MOHTAXKa HE OT/IYAETCS OT TEXHONOrMM MOHTaXa CTanbHbIX
pr60|’|p0B0ﬂ,OB, N OCHOBHOE BHMMAHWNE O0TBOLMTCA BHELIHEMY BUAOY U I'Ip‘iIMOJ'IVIHeVIHOCTI/I rOTOBbIX prﬁOI’IpOBO}J,OB. ﬂ,OﬁVITbCFI 3TOro MOXXHO npu
MCnonb30BaHUN B CMCTEMax ropsa4ero BO,U,OCHaﬁ)KEHI/IFI W 0TONJ1IeHNA aPMUPOBAHHbIX CTEK/T0BOJIOKHOM pr6, KOMMEHCaLM0 KOTOPbIX BO3MOXHO 0Cy-
LecTBUTb NoCpencTsoM OpraHu3aumn MeHbLLINX KOMNEHCAUNOHHbIX paCCTOSIHVIVI. B Takom aiyyae nNpaBubHO YCTAHOBJ1EHHbIE XeCTKNe KpenjieHnsa
Ha prﬁOI’IpOBO}J,E nepeseayTt Co3aarowmeca HanpsaxeHnua npu NUHEHAHOM PacClunpeHnn B CTEHKN prﬁOI’IpOBO]J,EI.

4.2 0bwne UHCTPYKLUM K MOHTAXY

Mpwn monTaxe Tpybonposonos cuctemol POCTepm Heobxonumo cobriofath cnepyioLLme npasuna:

1.

2,
3.

(Sl

[ins MoHTaXa AONYCTMMO UCMONL30BaTb TObKO NPeABapUTENbHO NOATOTOBMEHHbIE, He HPaKOBaHHbIE 1 He NOBPEXAEHHbIe U3AeNMS.
0becneunTb onpepeneHHbIe MepONpUATUS N0 MOHTaXY Tpyb n dutTuHros npu Temneparype He Huxe 0°C.

He nonyckatb MexaHUyeckux nospexxaeHnin T7pyb n GUTUHIoB B NpoLiecce XpaHeHus u TPaHCMOPTUPOBKM. ITO NPaBM0 0C0beHHO
cnenyet cobnopatb npu pabote ¢ Tpybamu, apMUPOBaHHBIMI CTEKNOBOTIOKHOM.

He nonyckaetca npaimoe B3aumopencrane Tpyb n GUTUHIOB C OTKPLITHIM OFHEM.

Cobniopatb npaBuna npu romoreHHoi capke cuctemol POCTepm.

[ins pe3bboBbix coefMHEHN A HE0bX0ANMO MCNONb30BaTb OPUTUHaNbHbIe pe3bboBble GUTMHIN. [lng ynnoTHeHNs pe3bboBbix CoeANHeHN
MCNoNb30BaTh CreLnanbHble YANOTHAKLLME MaTephansl.

3anpeLyaetca Hape3aTb pe3bby Ha NOAMNPONUIEHOBbIX GUTUHTAX 1 TPybax.

M3beratb cBapouHbIx pabot BONNU3M COeAMHEHNA MeTannnyeckoro TpybonposoAa ¢ NOAMNPONUAEHOBbLIMU Tpybamum.

4.3 JInnenHoe paclumpeHune

MnactukoBble Tpy6ONPOBOAbLI HApaBHE CO CTabHbIMK TPYGONPOBOAAMI NOABEPMKEHDI TEMNIOBOMY JIMHEAHOMY pacumpennto. OCHOBHOI Be-
NIMYMHOIA NS PACYeTa IMHERHOTO PacluMpeHns SIBNAETCA pasHuLa Mexay paboyei TemMnepaTypoi NPOTEKAIOWLEN XKMAKOCTH 1 TeMmepaTypoi

MOHTaXa.
Tabnuua N°6 CpaBHuTenbHas Tabnuua Ko3GGULMEHTOB NMHEAHOMO pacluMpeHns
KoadduumneHT nuHeitHoro paciumpeHus

Cranb 0,010
Menb 0,020
MeTannonnactuk 0,030
MonunponuneH apMMpoBaHHbIN Honbrom 0,030
MonunponuneH apMMpOBAHHbIN CTEKIOBOSIOKHOM™ 0,035
MBX 0,120
PE-X 0,024
Monunponunex 0,150

*[ins 1py6 POCTepm PPRT FRP n POCTepm Aqua SDR 6

JInHeinHoe pacwmpenne TpybonpoBoaa paccunTbIBaeTCs No cnepytowen Gopmyne:

Al = a*L*At
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Ne 3HaueHune BenuunHa
A' JinHeiiHoe pacwmpenne MM
Ko3dpdnumeHT nuHeitHOro paclumpenns ans HeapMMUpoBaHHbIX TPY6 0,15 mm/MC°
¢ Koadpuument nuneitnoro pacumpenns ans FRP Tpy6* 0,035 mm/mC*
L [INMHa KOMNEHCALMOHHOT0 0Tpe3Ka Tpy6bl M
At Pasuuua Mexy paboueii TeMnepaTypoii M TeMnepaTypoi Npu MOHTaxe c
e —_—

*[lns Tpy6 POCTepm PPRT FRP n POCTepm Aqua SDR 6
MpuBefeHHble Huxke Tabnubl U rpadyMKK NO3BONSIOT ONPEAENUTL BENUUMHY IMHEAHOTO PACLUMPEHMS, He MONb3ySACh NPU 3TOM $HOPMYNOI pacyeTa.
Jinarpamma nuHeiRHOro pacluupeHus AN HeapMmupoBaHHbIX Tpyb

IOnvHa
ToY6E 1M 2m 3m 4m 5m 6m 7m 8m 9m 10m
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z 70 / (/ /// //r/// f////
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% 50 I // ///7 ///
s oL/
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WA
N A

10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160

M3meHeHve anuHel LB mm

Tabnuua N°8 Tabnuua nuHeiiHOro pacluMpeHns B 3aBUCUMOCTM OT TEMNEPATypbl U LJIMHbI OTPe3Ka Tpybbl

OnvHa PasHuua Temnepatyp AT, °C
TpY6bi, M 10 20 30 40 50 60 70 80
0,1 0,15 030 0,45 0,60 0,75 0,90 1,05 120
0.2 0,30 0,60 0,90 120 150 1,80 210 240
03 0,45 0,90 135 180 2,25 2,70 315 3,60
04 0,60 120 1,80 240 3,00 3,60 420 480
05 0,75 150 225 3,00 3,75 4,50 525 6,00
0,6 0,90 1,80 2,70 3,60 450 540 630 720
0,7 1,05 210 315 420 525 6,30 735 840
038 120 240 3,60 480 6,00 720 8,40 9,60
09 135 2,70 4,05 540 6,75 810 945 10,80
10 150 3,00 450 6,00 750 9,00 10,50 12,00
2,0 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
5.0 150 15,00 2250 30,00 37,50 45,00 52,50 60,00
6,0 9,00 18,00 27,00 36,00 45,00 54,00 63,00 72,00
7.0 10,50 21,00 3150 42,00 52,50 63,00 73,50 84,00
8,0 12,00 24,00 36,00 48,00 60,00 72,00 84,00 96,00
9,0 13,50 27,00 40,50 54,00 67,50 81,00 94,50 108,00
10,0 15,00 30,00 45,00 60,00 75,00 90,00 105,00 120,00
T — —




Nlnarpamma nunenHoro pacwmpenmns ana 1py6 POCTepm FRP

QnuHa TpyBbI
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Tabnuua N°9 Tabnuua nUHeRHOro pacluMpeHns B 3aBUCMMOCTM OT TeMNepaTypbl U AJIMHbI 0Tpe3Ka Tpybbl

10 20 30 40 50 60 70 80 S0 100 MO0 120 130 140 150 160

N3meHeHn

e 0nvHel L B mm

OnuHa PasHuua Temneparyp AT, °C

TPyGbl, M 10 20 30 40 50 60 70 80 90 100
0,1 0,04 0,07 0,11 0,14 0,18 0,21 0,25 0,28 0,32 0,35
0,2 0,07 0,14 0,21 0,28 0,35 0,42 0,49 0,56 0,63 0,70
0,3 0,11 0,21 0,32 0,42 0,53 0,63 0,74 0,84 0,95 1,05
04 0,14 0,28 0,42 0,56 0,70 0,84 0,98 1,12 1,26 1,40
0,5 0,18 0,35 0,53 0,70 0,88 1,05 1,23 1,40 1,58 1,85
0,6 0,21 0,42 0,63 0,84 1,05 1,26 1,47 1,68 1,89 2,10
0,7 0,25 0,49 0,74 0,98 1,23 1,47 1,72 1,96 2,21 2,45
0,8 0,28 0,56 0,84 1,12 1,40 1,68 1,96 2,24 2,52 2,80
09 0,32 0,63 0,95 1,26 1,58 1,89 2,21 2,52 2,84 315
1,0 0,35 0,70 1,05 1,40 1,75 2,10 2,45 2,80 315 3,50
2,0 0,70 1,40 2,10 2,80 3,50 420 490 5,60 6,30 7,00
30 1,05 2,10 315 420 5,25 6,30 7,35 8,40 9,45 10,50
40 1,40 2,80 420 6,50 7,00 8,40 9,80 11,20 12,60 14,00
50 1,75 3,50 5,25 7,00 8,75 10,50 12,25 14,00 15,75 17,50
6,0 2,10 420 6,30 8,40 10,50 12,60 14,70 16,80 18,90 21,00
70 2,45 490 7,35 9,80 12,25 14,70 17,15 19,60 22,05 24,50
8,0 2,80 5,60 8,40 11,20 14,00 16,80 19,60 22,40 25,20 28,00
9,0 315 6,30 9,45 12,60 15,75 18,90 22,05 25,20 28,35 31,50
10,0 3,50 7,00 10,50 14,00 17,50 21,00 2450 28,00 31,50 35,00

4.4 KomneHcauuns NMHEMHOro paclinMpeHus

B Tex cnyuyasx, Koraa camokomneHcaums Tpy6onpoBoaa HeBO3MOXKHA 3a CYeT Gosee YacToro Kpenexa Wiu CYLecTBYIOLEN apXUTEKTYpbI
3[1aHKS, 3HasH IMHEAHOE PacMPEHNe, MOXKHO PACCYUTaTb U NPUMEHNTb CMELUaNbHbIE KOMMEHCATOoPbI:

[-0bpa3HbIn KomneHcaTop

M-06pa3Hblit KOMNeHcaTop

I'Ipep.BapMTeanoe HaTaAXeHne

MeTneobpasHblit KOMNEHCATOP
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I - obpa3HbIit KOMNeHcaTop

MuHuManbHas fAnnHa rubkoro KOMMeHCaTopa pacCcynTbiBaeTca no UIEIZWIOLI.I.EI?I ¢0pmyne:

L= 25V d*Al

Tabnuua N°10
Ne 3HaueHune BenuunHa
|_ MUWHWUManbHas AnvHa rMbKoro KoMmneHcaTopa MM
k

25 KoHcTaHTa MaTepuana  —

d Hy>xHbI AMameTp TpybonpoBoaa MM
A| JlnHeriHoe paclumnpeHune MM
At PasHuua mMexay paboyert TeMnepaTypoi u TeMnepaTypon Npu MOHTaxe ce

*[lns Tpy6 POCTepm PPRT FRP n POCTepm Aqua SDR 6

e L
{ I y
IEJ Lo ¥ 1
L

Y — AeicTBYIOWAnA CUNA NMHEAHOTO PacLIMPeHns
(0 — ckonb3swas onopa

HO - HenoaBuXHas onopa I
L - ANvHa KOMNEHCALMOHHOIO 0TPe3Ka Tpy6bl

I - obpa3Hblit KOMNEHcaTop

H0

1 - 0bpa3Hblit KOMNEHCATOP ABASETCS COCTaBHbIM U3 ABYX [ - 06pa3HbIX KOMNEHCATOPOB, MO3TOMY MUHUMANIbHAS A/IMHA TMOKOro KoMNeHca-

TOpa PaCcCYMTLIBALTCA TaKKe Kak 1 Ans [ - 06pa3HOro KoMneHcaTopa, a MMHUManbHasa WwupuHa - 06pa3Horo KoMneHcaTopa pacCunTbIBALTCS
no cnepyiowei Gopmyne:

B_=2*Al+B,

Bmin

Tabnuua NeTI

Ne 3HaueHue BenuuuHa
Bmin LLInprHa KOMMNEeHCALMOHHOIO KoNleHa MM

Al JInHeitHoe paclwmpeHrme MM

Ba besonacHoe pacctosiHue 150 Mm

2
B



KomneHcauus c npeaBapuTesibHbiM HaTaAXXeHuem

Wcnonb3oBanne npeaBapuTesibHOr0 HaTAXeHUa B KOMNeHCaTope U B YUI0BUAX HEXBATKNM MeCTa MO3BOJIAeT YMEHbLWNUTb WNPUHY rubkoro

KOMneHCaTopad Bmin, npu 3TOM obecneuns PAaBHOMEPHOCTb BHeLIHero Buaa KoMmneHcatopa:

[inuHa rnbkoro KOMNeHCaTopa C npeaBapuTe/ibHbIM HaTAXeHWeM pacCinuTbiBaeTca no U'IE,U,yIOLI.l,EVI d)opMyne:

L= 25V d"Al2

Tabnuua N212

Ne 3HaueHue Bennuuna
st [lnvHa rubkoro KOMNeHcaTopa € NPeaBapUTENIbHbIM HATSXKEHWUEM MM
min LLnpnHa KOMMNEHCaLMOHHOTO KoneHa MM
Al NuHeliHoe paclumpenne MM
Ba besonacHoe pacctosHue 150 mm
T — I

MetneobpasHblit KOMNEHcaTop

B Tex any4dasx, Korga CaMoKomMneHcauusa prﬁonposop,a HeBO3MOXHa 3a cyeT bonee yacToro Kpenexa uin CyLecTByIOLLeR apxMTeKTypbl
3[,@HN4, 3HAs NMHEeNHOe paCllMpeHne, MOXHO paccyMTatb W MPUMEHNUTb I'IETJ'IEOﬁpHBHbIG KOMMEHCaTOoPbI. KOMI'IEHCVIpyIOLI.I,aﬂ cnocobHoCTb B
3daBUCMMOCTU OT AuameTpa npuseaeHa B Tabnuue 1.

Tabnuua 1. KomneHcupyiowwas cnocobHoCTb neTneobpasHbiX KOMNEHCaTopoB

HapyxHblit gnamerp % 20 %5 32 40
Tpybbl, MM

KomneHcupyiowas 85.90 80 65-70 55 45
CNocobHOCTb, MM

HenopgwmxHas
onopa

Henopemxuan
onopa

HenopgwmxHas
onopa
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Mpumep pacyeta NMHERHOro PacLIMPEHNs U KOMNEHCATopa:

Tabnuua N°13

Pewenne:
Onpepensiem nuHenHoe pacumpenne, obpasyoweecs Ha yyactke 60m:

Al = 0,035*60*40= 84 MM

Ha 3TOM OTpe3Ke NINHeHoe paclmperme 42 M.

Torpa,
orhe L= 15/32°42 = 550 MM
Brin= 150+2*42= 234 MM

Bennunxa 0603HaueHne 3HaveHue BennunHa
KoaddurumeHT nuHeiiHoro pacwupenus ang FRP tpy6 o 0.035 Mm/mC°
[nvHa KOMNEeHCAUMOHHOro oTpeska Tpybbl L 60 M
HapyxHbiit aguameTtp Tpybonpososa d 32 MM
PazHuua mMexpy paboueii TemMnepatypon o
W TEMMEPATYPOii NPU MOHTAXe At 40 ¢
"

B kauecTse TMNa KOMNeHcaTopa Mcnosib3yem [1 - 06pasHblil KomneHcaTop. [ns 3toro pa3busaem I1 - 06pasHbIit KomMneHcaTop Ha gga I -
06pa3HbIX KOMMEHCATOPa, NOAYYMB NPU 3TOM ANNHY KOMMNEHCALMOHHOTO 0Tpe3Ka Tpy6bl paBHyio 30 M 1 COOTBETCTBEHHO 06pasyioleecs

150 mm

42 mn 42 mm
- -
V= -« 7

HO

234 mn

30000 mm

30000 mm




lMonyueHHbIe faHHbIe onpeaensioT pa3mepbl [1-0bpa3Horo KomneHcatopa paBHble: 550 MM x 234 mm.

Ecnv apxuTekTypa 34aHMs He MO3BONSET YCTAHOBUTb AaHHbLIA KOMMEHCATOP, TO CJ1eAyeT YBeNNYNBaTb KOMYECTBO KOMMEHCATOPOB,
yMeHbLLas ux pasmepsl. [ing atoro pa3busaem NpssMONNHENHbIA Y4aCTOK Ha 2, NpY NOMOLLM HENOABMXHOI onopsl. locne yero paccunTbl-
BAeM Ha KaXX[blil U3 MONYYeHHbIX y4acTKoB [1-06pa3Hblit KomneHcaTop, coctoswwmin u3 4 -06pa3HbiX KOMNEHCATOPOB C KOMMNEHCALMOHHbI-
M oTpe3kamu 15 meTpos.

Torpa, A|

0,035*60/4*40= 21 MM
L= 15V32%21 = 388 MM

Brin = 150+2*21= 192 MM

15000 mm ‘ 15 000 mm 15000 mm 15000 mm

MonyueHHble faHHbIe onpeaensioT pa3mepbl [1 - 06pa3Horo komneHcatopa pasHble: 388 MM x 192 Mm.

4.5 Cnocobbl KpenneHus

MoHTax TpybonpoBogos cuctembl POCTepM [oMKEH OCYLLECTBASTCA C YYETOM NINHERAHbIX paclunpennii, 0c0beHHOCTen MaTepuana 1 coefm-
HeHuin. B kpennenuu TpybonpoBoaa ucnonb3aytotca ckonbasume (C0) u HenoggukHble onopbl (HO).

Y(TaHOBKa HeNOABMKHbIX onop Heobxoamma ans XecTKoi (I)VIKCHLIMM prﬁonposo,ua. B Kaye(CTBe HenoABWXHbIX ONOp MOXHO UCNOb30BATb
XOMVYTbI C FAKON U Pe3nHKOi, KpenjeHne KOTOpbIX MPOUCXOANT NPU NOMOLLM WINKUIbKK, CamMope3a Wn aHKepa. CyLI.lECTBVET HEeCKOJIbKO Bapu-
AdHTOB YCTAHOBKW HeNnoaBUXHbIX 0Mop:

1. B Mectax nosopora Tpybonposoaa 2. B mectax otBeTBneHus Tpy6onposoaa 3. Ha npsiMbIx 0Tpe3Kax npu nomowy
YCTaHOBKM ECTKUX XOMYTOB

4. B MecTax npucoefMHEHUS apMaTypbl 5. Mexgay AByMS GacoHHbIMU U3LENUAMM 6. Mpy NOMOLLW ABYX XOMYTOB 1 OHOO GUTMHTA
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YcraHoBKa noaguHbIX onop obecneunBaeT cBobofHOe ABMKeHME TPybbl HAa KOMMEHCUPYEMbIX yyacTKax Tpy-
bonpoBofa, B KauecTBe MOABUXHOM OMOPbI MOXHO UCMOMb30BaTb KpenneHne-Kanuncy unn cBob0[HO 3aTAHYTLIA
XOMVT. YCTaHOBKa NOABIKHbBIX ONOP OCYLLECTBASETCA UleAyioWwnmM obpasom:

Ha npambix otpeskax Ttpybonposopa npu Ha noaBecHbIx xomyTax Yknapka Tpybonposoaa B cBO60AHbIi Xenob
NOMOLLK YCTAHOBKWU KIUNC W He 3dTAHVYTbIX
XOMYTOB

PacctosiHue MeXay onopamu npu ropuoHTaNbHoM Npoknaake Tpybonpoeopaa

(CN 40-101-96) Tabnuua N°14
HoMuHanbHbIM PaccrosHue, MM
HapYXXHbIi auameTp
TPYObI, 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 1150 1150 1000
75 1500 1500 1400 1400 1250 1150 1100
90 1600 1600 1500 1500 1400 1250 1200
T — P

[pn NpoeKTMpoOBaHMM BEPTUKANbHbIX TPYyHONPOBOAOB ONOPbI YCTaHABNNBAKTCA He pexxe yem yepe3 1000 Mm ans Tpyb HapyKHbIM fuame-
TPOM 10 32 MM 1 He pexxe yem yepe3 1500 mm ons Tpy6 bonbluoro guamerpa.

46 Tennomsonsaumsa Tpybonposoaos

«TennoByt U30NALMI0 UIEAYET NpesycmMaTpuBaTh Ans TpyboNpoBOLOB CMCTEM OTOMSIEHNS, NPOKALLIBAEMbIX B HEOTAN/IMBAEMbIX MOMELLEHNSX, B
MeCTax, rie BO3MOXHO 3aMep3aHue TenI0HOCUTENS, B UCKYCCTBEHHO OXNAXKAAEMbIX MOMELLLEHNSX, @ TAKKE ANS NPesyNpPeXxAeHNs 0XKOroB 1 KOHAEH-
cauun raru..» (CM 60.13330.2012; CM 61.13330.2012; CM 31.13330.2010).

Tpybbl u dacoHHble n3genus POCTepm 0bnagatoT cylwlecTBeHHO bonee BbICOKOM CTeMeHblo camon3onsummn (Ko3GduumMeHT TennonpoBogHOCTH
PPR coctasnsiet 0,15 B/m x K), 6narogaps Yemy TpebyeTcs CyLLeCTBEHHO MeHbLUEe KONMYeCTBO TENON30MISILMOHHLIX MaTepUanos B CPaBHEHUM
C MeTannmnyeckumm Tpybamn.




5.1 Tnapasnuyeckui pacyer

[MApaBnMYeCKuii pacyeT CUCTEM XONIOSHOTO, FOPSIYEro BOAOCHAOMKEHMS 1 OTOM/IEHNS OCHOBLIBAETCS HA OCHOBHOM YPaBHEHUW bepHynu:
rae,
Ah =Ah+Ah_ Ah - CyMMa NoTepb AaBreHNs
Ah =/ q*V? 12g+TV 2/29 i: - noTepu no AnnHe TpybonpoBoaa
, m - MECTHble NoTepy
Ah, =N/d"V'/2g A\ - KO3ULMEHT CONPOTUBNEHNS TPEHUS MO IMHE
Ahm=C*V2/2 g | - pmna Tpy6onpoBoaa
d - puametp Tpybonposoga
V' - CKOpOCTb ABMKEHNS! KUAKOCTH
g - ycKopeHue cunbl Txectn (9,81 M/A)
C - KO3QPULMEHT MECTHOTO CONPOTUBNEHMS

Pacyet HaunHaetcs ¢ onpeaeneHna pacxofa XMAKOCTU Ha KaXa0M yyaCTKe prﬁonposop,a. [lanee ans onpenenieHna AnameTpa prﬁbl HeobX0aMMO 3HaTb
3Ha4yeHune CKOpOCTU NOTOKa, KaK NOKa3bIiBAeT NPaKTUKa 3KOHOMUYECKU BbIrOAHbIM ABNAETCA 3Ha4YeHne 0KO0J10 1 m/c. OaHaKo, MaKCMManbHOe 3HaueHne ao-

MyCKaeTcs:
- 1191 XONOAHOro U ropsyero BogocHabxenuns, cornacHo (M 30.13330.2016, He bonee 3 m/c.
— NS CMCTeM OTOMEHUs 370 3HaveHne, cornacHo (M1 60.13330.2012, npuHMaeTcs B 3aBMCUMOCTH OT AONYCTUMOTO IKBMBANEHTHOO YPOBHS
3BYKa B NOMELLEHUM:
a) Bbiwwe 40 abA - He bonee 15 M/c B 00LLECTBEHHbIX 3AaHNSX W MOMELLEHUAX, He bonee 2 M/C — B QMUHUCTPATUBHO- ObITOBbIX 30AHMSX U
nomelLLeHmnsX; He 6onee 3 M/C — B NPOM3BOACTBEHHDBIX 30aHNSIX U MOMELLEHMSIX.
6) 40 nbA n Hrxe - no Tabnuue NI6:
Tabnuua N°15

[onycTuMblit 3KBU - [onycTtumasn cKopocTb ABMKEHUA BOAbI, M/C, B Tpy6ax npu ko3¢ duLmMeHTaX MeCTHbIX CONPOTUBEHUM Y3N1a
BaJIEHTHbI! YPOBEHb OoTONUTENbHOTO NPUBOpa MK CTOSIKA C apMaTypOid, NPMBEAEHHBIX K CKOPOCTU TENNIOHOCUTENS B Tpy6ax
wyma, Ab o5 10 15 20 30
25 1,5/1,5 1,1/0,7 0,9/0,55 0,75/0,5 0,6/0,4
30 1,5/1,5 1,5/1,2 1,2/1,0 1,0/0,8 0,85/0,65
35 1,5/1,5 1,5/1,5 1,5/1,1 1,2/0,95 1,0/0,8
40 1,5/1,5 1,5/1,5 1,5/1,5 1,5/1,5 1,3/1,2
T ——
Mpumeyanws;

1. B uncutene npuseneHa nonycrmman CKopoCTb Ten/ioHoCUTeNIA Npy NpUMeHeHNn KpaHoB I'IPOﬁO‘leIX, TPEXX0L0BbIX W IBONHOI peryninpos-
KW, B 3HAMeHaTesie — Npu NpUMEHEHNU BEHTUIEN.

Z.CKODOCI' b ABMXEHWA BOAbI B pr6ax, MPOKIIaAbIBAEMbIX YepPe3 HECKOSLKO MOMELLeHWIA, U1eayeT ONpeaensTh, PUHUMas B pacyer:
a) nomMetLeHne C HaMMeHbLIUM [0NYCTUMbIM 3KBUBAJIEHTHbIM YPOBHEM LUIYMa;

6) apmaTypy ¢ HanboNbLLMM KOIGULIMEHTOM MECTHOTO CONPOTUBIIEHMS, YCTaHABNMBAEMYIO Ha NIo6OM yyacTKe TpybONpPOBOAa, NPOKNafb!-
. BAaeMOro Yepes 310 NoMeLLeHne, Npy AnHe yyactka 30 m B o0be CTOPOHbI OT NOMeLLeHus.
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3Has pacxof; M MaKCMMasnbHYI0 CKOPOCTb, Mbl MOXeM C MOMOLLbI0 HOMOTPaMM BbibpaTh HeobxoaMMbIR avametp Tpy6onposoaa.

[Wapasnuueckmin pacyet Tpybonposoaos u3 PP-R 1 PPRT 3akniouaetca B ONpenesieHn NoTepb Hanopa Ha NpeooneHne Mupasnnyeckux ConpoTUBIEHUR,
BO3HUKAIOLLYX B TPYOE, B CTbIKOBbIX COBAMHEHNSAX 1 COBAMHUTENbHBIX [ETA/IAX, B MECTaX PE3KKMX MOBOPOTOB M M3MEHEHWI  AvameTpa Tpybonposoaa.*

FunpaBnuqecxue noTepw Hamnopa B pr6ax MOXXHO onpenennTb N0 HOMOrpaMmmMam:

Homorpamma notepb pasnenus gns 1py6 POCTepm SDR6 npu temnepatype 20°C

110x18.4 90x15.0 75x12.5 63x10.5
10,00
= N 50x8.3
A — LT
<\ N ‘) ! 40x6.7
. /x/)/ > BN 1]
g )‘ ></ L3 )/ > U N ] 32x5.4
= NI K >(/| a
1,00 o < S 25042
T NN N NN D Ll 20x3.4
T 30me |
> > N SR =AY
IR NS
1 N
0,10/ 1 D] \/ 8 D ><><K .Z.wf.
o <X [ 18me
g s < SExs
© DT
N S » 1.6 mlc
/>< 1,4 m/c
1 [[o7me N[ 0.9mc | | N
0,01 /j o,jﬁ |I o2mec | || O,QM/i ][ :),4»,«(: [ ‘D,EIM/‘C‘II 0,6 e N[ o,s%c I\{"V,OM(C [ ‘1,2\‘»4/:: J
10,00 100,00 1000,00 10 000,00
—————» [lepenap [aBnenus Ma/m
Homorpamma notepb pasnenus gns 1py6 POCTepm SDR6 npu temnepartype 60°C
110x18.4 90x15.0 75x12.5 63x10.5
10,00
= 50x8.3
N -
N\ ol
X S\ Y 40x6.7
SRRSO S =5
« I 32x5.4
I 2 SN SO S e
9 B |
N 1,00 < ! >< el oy PV
o~ - S
< 20x3.4
T > % Py K T
< NN B NN <L sowe ]
e e
— L LN T
o S P TR N SCXRAICS NN
g —— (e
o — N 78w
8 = Nz
| 14wl
N 07me [\ 09me [ 1,2M/Ic
0,01 L o1 we [o2me ] [[03mc] 04w |[osme ]| [ 06me ] o,su/c’\[\| Y,OVM/c‘i
10,00 100,00 1000,00 10 000,00

——» [lepenag Jaenenus Ma/m

*(1140-101-96 «IpoeKTpoBaHue 1 MOHTaX TpybonpoBoaos 13 nonunponuneHa «PaHgom cononmmeps ot 09 1996 N%13/214




Homorpamma notepb gasnenus ansa tpy6 POCTepm FRP, apmupoBanHbix creknoBonokHom, SDR7,4/SDR9 npu Temnepartype
20°C

110x12.3 90x10.1 75x8.4 63x7.1
10,00
S S = 50x5.6
> - =
= N TN N ] 4045
P X S T
NS ST NA S\ L a6
3 B
g ></ >< ><; g/ > < >é< >//< 25x3.5
1 4,0 m/c 2
100—>x > g=3 2 = ==
= (|
_— A IZaN N N ] [ TT] 20x28
S ¢ S =R
S [ S < = =
RSN SR ]
LN A
— T LT | N ><(<
Wil 2,0m/c
g —< T
8 X | 1.8me
S = e NN
. HIIZaN EETN
/i N [ E,J‘(/cl \
[o7me |[09mc ] [F.2mec
TSN
0.01 01mfc | [o2me ] |[03mc ] |[[04me |\ [ 05me [ 0.6me '|\j 08me | [ 10mc ]
' 10,00 100,00 1000,00 10 000,00

——p [llepenag OaBnenus MNa/m

Homorpamma notepb gasnenus ansa tpy6 POCTepm FRP, apmupoBanHbix creknoBonokHom, SDR7,4/SDR9 npu temnepartype
60°C

110x12.3 90x10.1 75x8.4 63x7.1
10,00 — 50x5.6
N—X < B
] Y S N ] 40x45
NN i X L1
KN N\ Ae T oas
>
E S I BSOSO NIRCR TY
N > i B0 - N S 255
— Ci — < N - =N ———c 20x2.8
AN— N L K N N 0 1lc
S NN NAXH <X L]
T A N 25wl
N NG
0,10 = = 1 20me ||
g N NN
5 N 7.6wec N
o \ //’( T\ \
)/ [ [.6me
\/ [[o7mec [ o.QM\/‘c N 2me |\I |
0,01 [o1me ] [02mc ] [[o3me ] [[o4me |[05me ]| 06mec [\] 0.8mec ”\| ‘1,0M‘/c | 1{‘7@ J
10,00 100,00 1000,00 10 000,00

——» lepenap JaBnexus MNa/m

Homorpamma notepb pasnenus gis 1py6 POCTepm FRP, apmupoBatHbix creknosonokHoM, SDR7,4/SDR9
npu Temneparype 90°C

110x12.3 90x10.1 75x8.4 63x7.1
10,00 N = 50x5.6
N o 40x4.5
—< A
AN S| X LA =
L N MNEN =
NS BN IS N NS [} e
x 1
g X N > NN =
= >(/ N >(></< >( 40me |
1,00 | 25x3.5
e N N <
S X X N X =
L1
= 3,0mlc
_ A )‘/\X Ll—l—w'r
AN L AT N
%/\ >< | 1N ,)‘ L X §<><// [25me ]
0,10 P ol
= >
[} AN =i AN
3 N— [ 20mc ]
g T NN
Nt L
)< II 1'|8 ”;/CJ
\| 09me N [Fzwie | 766 |
[oime ] [[o2m\][ 03mc |[ 04mec] [05me ] [o6me |[ 07me ][ 08me N 1.0me ] [reme
0,01 TN T—TTN T T T T TYT X T
10,00 100,00 1000,00 10 000,00

———» [lepenag Aasnenus MNa/m
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KO3®®ULMEHTbI MECTHBIX CONPOTUBJIEHWIA A1 ®UTUHTOB «POCTEPM» —» HAMPABJIEHWE MOTOKA

Hassanue PucyHok YcnoBHoe 0603HayeHue MpumeuaHue 3HaueHue
Mydra 0,25
Mepexop Ha:
-0MH AnameTp 0,40
x -1Ba AuameTpa 0,50
MydTa nepexonHas - -Tpu AMameTpa 0,60
_/_ -4 pnametpa 0,70
-5 pnametpos 0,80
-6 AMameTpoB 0,90
Yronok 90° I_ 1,20
Yronok 45° ( 0,50
MNpoxonHovi B
- cyyaepasgenieHns nortoka 0,25
—
|_ PaspeneHne notoka 1,20
—
TpoiHMKK CnuaHme noTokos 0,80
L
>
Pa3peneHne notokos 1,80
L
> CnusHWe NpOTUBOMONOXK- 300
HbIX MOTOKOB ’
1} L=
-— — PaspenexHne notokos 3,70
REY
KpecTtoBuHa
L
- CAUsSIHWE NOTOKOB 2,10




KO3 ®ULMEHTbI MECTHBIX COMPOTUBJIEHWIA OJ19 ®UTUHTOB «POCTEPM>» —» HAMPABJIEHUE MOTOKA

HasBaHue PucyHok YcnoBHoe 0603HaueHne MpumevaHue | 3HaueHune

3HaueHue PefyKUMOHHbIE TPOHHUKU

3HaueHUs CKNaAbIBAOTCA U3 COOTBETCTBYIOLMX 3HAYEHUI ANl TPOMHUKOB U PEAYKLUMUOHHBIX MydT

MydTa kOMbMHKMpPOBaHHas C 050
BHYTPeHHel pe3bboit :
MydTa kKOMOMHMpPOBaHHas C
o o 0.70
BHeLLHel pe3bboi
Yronok KOMGUHWPOBAHHbINM C
o o 1.40
BHYTPeHHel pe3bboii
Yronok KOMOMHWPOBAHHbIN C
o o 1.60
BHELLHeW pe3bboit
Paspenenune notoka:
-16x1/2"x16 1.40
- 20x3/4"x20 1.40
TPOiHMK KOMBUHUPOBAHHbII C - 20x1/2"x20 1.60
BHYTPEHHe/ pe3b6oit - 25x3/47x25 1.60
- 32x1"x32 1.60
-25x1/2"x25 1.80
- 32x3/47x32 1.80
Paspenenune notoka:
TpOMHUK KOMBUHMPOBAHHbIN C
BHeLLHel pe3bboit
-20x1/2"x20 1.80
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1 TPYBA POCTepm 47 ropser n X0nogHoro 2 | cronnenus, apmaposanuas crexnostnassom, PPRT FRP
BopocHabxenus PPR SDR 6 SDR9
d S d s
20 34 20 28
25 42 25 3,5%
32 5.4 32 3,6
40 67 40 45
50 8,3 50 56
63 10,5 63 A
75 12,5 5 84
90 15,0 90 10,1
110 18,3 10 123
125 20,8 125 14,0
* CootBetcTByet SDR 7,4
TPYBA POCTepm pnist ropsiuero, XonogHoro TPYBA POCTepm ans ropsyero 1 XonogHoro
3 BO[,OCHAOXEHNA M OTONNEHUS, apMUPOBAHHas 4 BOL,0CHAbXEeHNs, apMUPOBaHHas CTEKNOBONOKHOM PPR
creknoonokHoM, PPR Aqua SDR 6 Aqua SDR 7.4
d s d s
20 34 : 20 28
25 42 25 3,5
32 54 32 44
40 6,7 40 5,5
50 8,3 50 6,9
63 10,5 63 8,6
75 12,5 75 10,3
90 15,0 90 12,3
110 18,3 110 15,1
125 20,8 125 171
3ATTIVLIKA d, MM D, Mmm L, Mm
20 29 14,5
25 34 16
32 42 18
40 52 20,5
50 65 235
63 80 215
75 98 32
90 19 36
110 145 40
AMEPWKAHKA BP pasMepbl, L40AM AMEPUKAHKA HP pasMepbl, L0AM
20x1/2 20x1/2
25x3/4 25x3/4
32x1
32x1 40x1 1/4
40x1 1/4 50x1 1/2
50x1 1/2 63x2
63x2 75x2 1/2




BTVJIKA NOJ ®NTAHEL, d,mm MM Lmm h, MM Dl,mMm D.mMM
20 16 19 6 27 34
25 19 21 7 33 4]
32 22 25 7 4] 4]
40 26 29 8 50 61
50 31 34 8 61 73
63 38 4] 9 76 90
75 44 47 10 90 106
90 51 56 1 108 125
110 61 66 12 131 150
ONAHEL, CTAJIbHOI d, MM
50
63
75
90
110
125
MY®TA KOMBUHUPOBAHHAS HP d, Mm G, mm L, mm
20 172" 145
20 3/4" 145
25 172" 16
25 3/4" 16
32 3/4" 18
32 1" 18
MY®TA KOMBUHUPOBAHHASA BP d, MM G, MM L, mm
20 172" 14,5
i 20 3/4" 145
25 172" 16
25 3/4" 16
32 3/4" 18
32 1" 18
d, Mm G, MM L, MM
32 1" 59
40 11/4" 635
50 1172 65,5
63 2 i
75 2172 835




CUCTEMbI POCTEPM 13 PPRT U PPR 11 UHIKEHEPHBIX CETEN

MY®TA KOMBUHUPOBAHHAS C HP (MO KIi0Y) d, Mm G, MM L MM
2 8 79
40 11/4" 84
50 112" 85
63 2 102
75 212 1075
90 3" 116
06BOJ KOPOTKMIA d, MM D,mm L, mm
L 20 29 145
=3
' 25 34 16
2 ) 18
06BO. TMHHBIN d, MM L, mm 7, MM
, 20 25 53
W TRt
* i %5 250 56
- L -
2 280 68
MET/EOBPA3HbIA KOMMEHCATOP d, Mm LMMm L1, Mm
s 20 400 200
/AN
7 TN
AW %5 400 210
W Fy
Ll_\‘-\» | A — 1 3 400 215
i %
o = 9 ! 40 400 20
MYOTA d,mMm D.mm H, Mm Lmm
20 29 32 145
H 25 34 35 16
32 ) 39 18
— 40 52 44 20,5
T 50 65 50 235
T = o
o 63 80 58 215
r 75 100 66 30,5
90 120 7 B
110 147 80 355
MYOTA NEPEXOIHAS BB d, MM dl, Mmm D, Mmm D1, mm H, Mmm L, Mmm L1, mm
20 20 29 29 385 16 145
32 20 34 29 425 18 145
32 25 Q2 34 45 18 16
. 40 20 52 34 495 20,5 145
T : . 40 20 52 34 495 205 16
. .1 il 40 32 52 Ly 50 205 18
‘ *1%4 50 20 65 29 54,5 35 145
’ : ) 50 25 65 34 54,5 235 16
.y I | 50 EY) 65 2 545 35 18
50 40 65 52 54,5 35 205
63 25 80 34 65 215 16
63 2 80 ) 65 215 18
63 40 80 52 65 25 205
63 50 80 65 65 215 235




MY®DTA NEPEXOHAS BH d, Mm dl, mm D, Mmm L, MM 7, MM
25 20 29 385 24
32 20 29 425 30,5
32 25 34 45 29
40 20 34 495 35
40 25 34 495 335
40 32 42 50 32
] 50 20 29 54,5 40
50 25 34 54,5 385
y 50 32 42 54,5 36,5
! 50 40 52 54,5 34
63 20 29 65 51
Lo | 63 25 34 65 49
—tll—} 63 32 42 65 47
o 63 40 52 65 445
63 50 65 65 415
75 50 65 675 435
75 63 82 725 44
90 63 100 82 52
90 75 100 82 52
110 90 120 93 60
TPOWMHKK 90° d, Mmm D, Mm L, Mmm H, Mm
5, 20 29 14,5 51
i ] 25 34 16 59
X 32 42 18 70
40 52 20,5 83
50 65 235 99
63 82 215 120
75 100 37 69,5
90 121 46,5 79,5
10 147 56 93
TPOHMK 90° d dl d2 D DT | D2 L L1 [

25| 20 20 34| 29 29| 529 285 160

25| 20| 25 34| 29 | 34| 540| 300 160

32| 20| 20 42 29 | 29| 760/ 370 18]

32 20 25 42 29 | 34| 748 | 345| 18]

32 20 32 42 29 | 42| 575| 345] 18]

32 25 32 42 | 34| 4| 630 320| 18]

40 | 20 | 40 52 29 | 52| 640] 360 205

40 |« 25 | 40 52 34| 52| 680]| 360 205

40 | 32| 40 52 4 | 52| 746 | 380 205

50| 20 50| 65| 29| 65| 740 429 235

50| 25| 50| 65| 34| 65| 802 465 235

50| 32 50 65| 4 | 65| 878| 475 235

50 | 40 50| 65| 52| 65| 941| 510 235

63 | 20| 63| 8 | 29| 8 | 760 469 274

63 25 63 82 34 | 8 | 85| 500 274

63 32 63 82 4 | 82| 961 550 274

63 | 40 | 63 82 52 | 82| 1031| 555/ 274

63 | 50 | 63 82 65 | 82| M20| 560 274

75| 40 | 75 100| 52| 100 1080/ 605 310

75 5 | 75| 100| 65| 100/ 1200/ 660 310

75 63 | 75| 100| 8 | 100 195| 690/ 310

90 63 | 90 | 10| 8 | MO | 1462| 760 355

90 | 75| 90 | MO | 100 | 10| 1460| 787 | 355

M| 75 MO | 147 | 100 147 | 1540| 857| 370

M| 90 | Mo | 47| Mo | 147 | 1670 931| 370




CUCTEMbI POCTEPM U3 PPRT W PPR [1S1 UHIKEHEPHbIX CETEN

KPECTOBMHA d, MM D, MM L, MM
T 1 | 20 29 14
%5 34 16
EY) v} 18
40 52 205
VT0/IbHUK KOMBUHWUPOBAHHBIW C KPEMSTEHUEM BP d,MM G, MM D, Mmm L, MM
m 20 ”n" 29 145
U 3 % 1”2 34 16
1 25 3/4" 34 16
VYTONbHUK KOMBUHUPOBAHHbIA C KPEMMEHWUEM HP dmm G, MM D, MM L MM
‘l. 20 172" 29 14,5
@ ‘ pL 1124 34 16
"') 25 3/4" 34 16
VYTONbHUK KOMBUHUPOBAHHbIA HP dMM G, MM D, MM L, Mm
20 172" 29 145
G
T} 20 3/4" 29 145
- % 17" 34 16
— _1 25 3/4" 34 16
a u[ :
- EY) 3/4" 4 18
l_ L
- EY) & vy} 18
YIONbHUK KOMBUHWUPOBAHHbII d,MMm G, MM D, MM L, MM
BP 20 172" 29 145
20 3/4" 29 145
25 72" 34 16
%5 3/4" 34 16
EY) 3/4" Y, 18
EY) " 4 18
TPOWHUK KOMBUHUPOBAHHbIN BP d,Mm G, MM D, MM L Mm
5 20 172" 29 14,5
[ m 20 3/4" 29 145
; u |
| j 1 25 172" 34 16
| T |
als| - 2 34" 34 16
e ' 2 3/4" Iy) 18
3R " 42 18




TPOMHUK KOMBUHWUPOBAHHbIM HP d,Mm G, MM D, Mmm L, Mm
20 172" 29 145
20 3/4" 29 145
25 172" 34 16
25 3/4" 34 16
32 3/4" 42 18
32 1 42 18
G
172"
3/4"
u
0TBOJ, 90° d, Mmm D, mm L, MM
20 29 145
25 34 16
32 42 18
40 52 205
50 65 235
63 80 215
75 100 39
90 121 46,5
10 147 56
0TBO[ 45° d, Mm D, mm L, MM
20 29 145
25 34 16
32 4 18
| 40 52 205
| 50 65 35
63 80 215
75 100 39
90 121 46,5
110 147 56
GANLTP KoCOH d, Mmm G, Mm Dmm L mm L mm LT, Mmm
4 ~ 20 172 29 145 145 13
N
\g 25 3/4" 34 16 16 14
32 T 42 18




CUCTEMbI POCTEPM 13 PPRT U PPR 11 UHIKEHEPHBIX CETEN

KPAH LLAPOBOA d, Mm D,MMm L, MM
. 20 29 145
25 34 16
32 42 18
40 52 205
50 65 235
63 80 215
d,mMm D, Mm G, MM
20 29 172"

CBAPOQYHbI AMMAPAT 1500 BT
JINAMETPbI 20-63MM
(B KOMNJEKTE HACALLKN 20-40)

CBAPOQYHbII AMMAPAT 2000 BT
AVNAMETPbI 20-110 MM
(B KOMNJIEKTE HACAQIKW 50-75)

CMEHHbBIE HATPEBATEJIbHBIE HACALIKI

d, MM

20

25

32

40

50

63

75

90

110

125
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CUCTEMA TPYB W3 CLLIMTOrO NOJIM3TUNEHA PEX POCTEPM

1.1 06bwasn nupopmaums

Tpy6bl PE-X — 310 TpYy6bI U3 ClUMTOr0 MonnatuneHa. Monekynbl NoAM3TUNEHA B JaHHOM BUAE TPYb «CLUMBAIOTCS» APYr C APYrOM, B pe3yibTaTte
yero Tpy6bl PEX npnobpeTaiot fononHNTENbHYKO NPOYHOCTb, TMOKOCTb M «NaMsTb GOpMbI» — COCOOHOCTb BO3BPaLLATh NEPBOHAYANbHYIO pOpMyY
[axe npu cunbHbix nedopmaumsx. Mo cwmMBKoi NogpasymeBaeTcs CO3AaHNe NPOCTPAHCTBEHHO PELIETKI B NONNITUIIEHE BbICOKON NIOTHOCTH
33 C4&T 06pa3oBaHMs 06bEMHBIX NONEPeYHbIX (BA3ei MeXAY MakpoMonekynamu nonumepa. OTHOCUTENbHOE KONMYEeCTBO 06pasyowmxcs none-
peyHbIX CBSi3eii B eanHuLe 06bEMa NONNITMNEHA ONPeReNseTcs NOKa3aTenem «CTeneHN CLUNBKUY.

Jkcnnyataums Tpy6 PE-X MoXeT ocywecTBnsaTbca npu Temnepatypax Ao +95 rpagycos. Ycronunsocts Matepuana Tpyb K XuMuyeckum Bo3-
[eicTBUSM NO3BONSET TPAHCMOPTMPOBATL BOAY M LiENblil PAL, TEXHUYECKNX KUAKOCTElA, 4To yBenuuneaeT obnacts npumeHeHns Tpybonpososos.

1.2 MeTtopabl clunskmn PE-X

Komnanusg POCTepm npepctasnsiet Tpybbl PE-X gByx Bupos — PE-Xa u PE-Xb, pa3nuuatowmxcs no Mmetogy CLUMBKK NOAM3ITUIEHA.

PE-Xa - NepoKCUAHbIA MeTop. HGDOKCMJ],H&H CLUIMBKQ, 3TO NPOL,LCC aKTUBHOMO B3aUMOLENCTBMA CBO6OAHBIX PaAnKanos, nosBiieHne KOTOPbIX
6bI0 CNeunansbHo WHULUMNPOBAHO NOBbILLIeHUeM TemMmnepatypbl. Peakuus cB0b0AHbIX PaAAinKanos (MOJ'IEKyJ'I co cBoboaHoiA CB’iI3bIO) npusoguT K
06pa3OBaHMIO yrnepoa-yriepofHbix CBA3en MeXay nonMMepHbIMN LienoyKamu. [ins nonyy4yeHna CLUMTOro nonumepa no cnoco6y A nonuatunex
nepep 3KCTpyanpoBsaHuem pacnjiaBngaerca BMectTe C aHTUOKUUTUTENAMU U NepoKCcnpamu.

PE-Xb - cunaHoBbiii MeTog,. MpUMeHeHne CUNaHoB NO3BOASAET NONYYNTL Gonee rMBKMA 1 IKOHOMMYHbIMA MPOLECC CLUMBAHMS, U 3Ta TEXHOMOrUS
LIMPOKO NPUMEHSIETCS! ANt NPOU3BOACTBA TPY6 Gonee 30 net. (MNAHONBbHO-CLWMTbIE MOJIEKYSIbI B MOMMITUEHE (BSA3aHbI KMCNOPOAHOKPEMHMEBbI-
MU «MOCTUKamm» Si-0-Si, a He yrnepogyrnepoaHbiMu cesizamu (-C, 06pasyiouMncs B pesynbTaTe NepoKCUAHOT0 MeToAa.

0cobeHHOCTM MeTOf0B CLUNBKM

PE-Xa PE-Xb
+Bbiwe nokasatens rmbkoCcTu +bonee BbICOKME MPOYHOCTHbIE
(nerye MoHTax) XapaKTepUCTUKK

1.3 Npeumywecrsa Tpy6 PE-X

K ocHoBHbIM npeumyiecteam Tpy6 PE-X oTHoCuTCS:
1. CwmBanue obpasyet MaTepuan, yCToiumBbli K n3nomam n obnagawwmii namaTbio GopMmbl.
2. YCTOMYMBOCTD K XMMUYECKOMY BO3LEACTBUMIO PAacTBOpUTENeN, Maces, Tpybbl He NofBEPKEHbI 3apacTaHuio, KOppo3um
UNN BO3HUKHOBEHUIO CTAPEHUA.

3. Matepman, ncnonb3yembiit B Tpybax PE-X, anacTuyeH, oH aMopTU3NUPYeT ruapaBaMyeckuii yaap (Hanpumep, Korga
Pe3KO 3aKpbIBaloT KpaH cMecuTens). Mo cpaBHEHMIO C 0ObIYHBIMU METANINYECKUMM TPybaMu ruapaBanYecKuii yoap
YMEHbLUAeTCs B TPU pasa.

4. BbicoKas cTeneHb yaaponpoyHOCTL.
5. Tpybbl He copepaT BeLeCTs, KOTOPbIe MOrYT NOB/MATL HA OpraHONeNTUYeCcKNne CBOMCTBA (BKYC, LiBET, 3anax) BOAbl.
6. MoBbILWEHHAs YCTORYMBOCT K PACTPECKUBAHMIO.

7. MNoBblWweHHas NPOYHOCTb HA Pa3pbiB.

ITu cBOMCTBA XapakTepu3yrT Tpybbl PE-X B KauecTBe MpeanbHOro pewweHns ans oTonaeHus:, CUCTeM
«Tennblit non», cuctem MBC mnn pns TpaHCNOPTUPOBKM arpeCcCMBHbIX KUAKOCTEIA.
CwwuTble nonuatuneHoBble Tpy6bI M3rotasnmnatotca B cooteetcTemn ¢ FOCT 32415-2013.




1.4 Xapakrtepuctuku Tpy6 PE-X POCTepm

3HayeHmns 0CHOBHbIX XxapakTepuctuk Tpyb POCTepm

Xapakrepuctu 3HaueHue
KoaddunumeHT nuHeliHoro paclumpenms, Mm/m°C 0,024
KoadduumeHT TennonposogHoctu, Br/m°C 0,35
LLlepoxoBaToCTb BHYTPEHHEW NOBEPXHOCTU, MM 0,007
MnotHocTb PE-X, r/cm? 0,94
KucnopopgHas auddysus ong 1pyb c 0,1
QHTUKUCIIOPOAHbIM BapbepoM, He > r/(M**cyT)*

MakcumanbHasa paboyas Temnepatypa, °C 95
MakcumanbHas npenenbHas temnepatypa,’ C 110
MwuHKuManbHas TemnepaTtypa Pa3moTka b6yxT 0
nons pabotbl ¢ Tpybamu, °C **

MOHTaX coeanHEHN +10
MuHMManbHas TemMnepaTypa TpaHCcnopTMpyeMoii cpeabl, °C** -40
CreneHb CLIMBKM, HE MeHee % 70/65***

* orBeuaet Tpe6oBaHnsaM CIM 60.13330.2012, npeanucbiBalOWMM MPUMEHSTb B CUCTEMAX OTOMJIEHUS MOJIMMEpHbIe TPYObI C
nokasareneM KMCI0poAonpoHML,aeMoctu He 6onee 0,1 r/(M3*cyT);

** g cootBetcTBuM ¢ CIM1 41-109-2005

***CreneHb CLUMBKM, He MeHee %, ans Tpyo PE-Xa/PE-Xb

2.1 Homenknarypa "Tennsbivt non POCTepm”

Tpy6b1 PE-Xa ans Tennoro nona Tpy6bi PE-Xb pns Tennoro nona
HoMuHanbHbiii | Pasmep HoMuHaneHbiit | Pasmep
U3o6paxkeHne HaumeHoBaHue Uzo6paxkeHne HaumeHoBaHKue
pasmep,MM | 6yxTbl,M pasmep,MM | ByxTbl,M
Tpy6a PE-Xa Tpyba PE-Xb
POCTepm pnsa POCTepm ons
Tennoro nona Tennoro nona
—— 16291 100,200 16291 100,200
Tpyba PE-Xa 20 (2.0) Tpy6a PE-Xb 20 (2.0)
POCTepm ans POCTepm ans
Tennoro rnona c Tennoro nona c
EVOH EVOH
Outunrn, Tennsl non
Pasmep

‘- -~ DUTUHT “EBPOKOHYC” 419 NOAK/YEHUS l6x1/2”
/ 'ﬁm KONNEKTOPHbIX y3/10B 16x3/4"

20x3/4”




CUCTEMA TPYB W3 CLLIMTOrO NOJIM3TUNEHA PEX POCTEPM

2.2 XapaKTepucTuka cucrembl

Tpy6bl POCTepm «Tennbiit non» NpoM3BoOAATCS U3 MOTEKYNSPHO-CLUMTOro noanatuneHa PE-X. ClumBka nonnatuneHa npuBoauT K 06pasoBaHmio
LOMOJTHUTENbHBIX MOMEPEYHbIX CBA3EA MEXLY MOJEKYIaMM, YTO NPUAAET UCXOLHOMY MaTepuany COBEPLIEHHO HOBbIE KAYeCTBa, @ UMEHHO
CTOMKOCTb K BO3[EACTBMIO BbICOKMX TEMMEPATYp, YTO NO3BOMSIET NPUMEHATb TPY6bI U3 cwmToro nonuatuneHa PE-X B cuctemax HanonbHoro
oTonseHuns.

3HaueHmns 0CHOBHbIX XxapakTepuctuk Tpyb POCTepm "Tennbin non”

0603HaueHue HaumeHoBaHue 3HaueHue BenunuunHa
L. MakcuManbHas paboyas Temnepartypa 70 °C
pat Pabouas Temnepatypa 20-60 °C
16x2.0 16 6ap
MakcumanbHoe fJaBneHue Ang knacca akcnnyataumu XB
p 20x2.0 13 6ap
max 16x2.0 9.5 6ap
MakcuMManbHoe AaBneHune Ans Knacca akcnayataumm 4
20x2.0 8.4 6ap
) MnotHocTb PE-X 0,94 r/cmM3
p, MnotHocTb EVOH 1,19 r/cmM3

2.3 KoMneHcaumna NMHEAHOro paclumpeHns

JInHeiHoe paclwmpeHne — n3MeHeH1e TMHeHbIX Pa3MepoB 1 GOpMbI Tefa Npu U3MeHeHUn ero Temneparypsbl. B cnyyae HanonbHoOro otonsne-
HUS TPYBbl MOTYT MEHATb CBOM Pa3Mepbl NPU U3MEHeHUN TeMNepaTypbl TENNOHOCUTENS, YUNTLIBAS KECTKYIO PUKCALMI0 TPYD B TeNe CTSKKM,
BO3HUKAIOLLEE HAMPSHKEHNe pacnpefensieTcs no TowuHe creHkn Tpy6bl. B cBA3M € 3TMM He TpebyeTcs opraHn3aumst [ONONHUTENbHbLIX Mepo-
NPUSTUIA MO KOMMNEHCALNN BO3HUKAIOLLEr0 INHEAHOTO PaCLUMpeHNs.

2.4 lNpenmywecrea cuctembl POCTepm “Tennbin non”

- Haubonee KoM¢popTHOE N paBHOMEpHOE pacnpefeneHue Tenna B NOMeLeHNN

* JKOHOMMS TenOBOW 3HEPrUN 3a CYET HU3KOI TemMnepaTypbl TennoHocuTens 1 3ddekTa camoperynauum gocturaet 30%

* Bce 3neMeHTbl CUCTEMbI CKPbITbI - CYLLECTBYIOT HOBbIE BO3MOXHOCTH B An3aiiHe U 0pOpPMIEHUN UHTEPbEPOB

- BopsHoe oTonmeHue, B 0TAUYME OT IMEKTPUYECKOrD, He CO3MAET IEKTPOMArHUTHOTO U3MyYeHus, BpeaHOro 1 300POBbs YenoBeka

- PaboTaet Ha Mo60M UCTOYHMKe IHEPruM (LLeHTpaNbHOe OTONMEHMNE, KOTEeN - Fa30Bblil NN HA XXUAKOM TOMNMBE, NEKTPUYeCTBO)
+ HapmexHoCTb ¥ NpocToTa 3KCNAyaTaLmuu

2.5 0bwme pekomeHpaunu no npoekrnposanuio cuctemol POCTepm “Tennbiit non”

TennooTfaya — NepeHoOC TENNOTHI Yepe3 OrpaxAaloLLyo KOHCTPYKLMIO OT B3aUMOAEACTBYIOWET C Heil cpeabl ¢ bonee BbICOKOW TeMnepaTypoit
K Cpefde C ApYroi CTOPOHbI KOHCTPYKLUMK € bonee Hu3Koi Temnepatypoii (CM 23-101-2004).

MoHTa)y CUCTEMbI HAaNONLHOIO OTOM/EHUS NPEe/LLECTBYET Pa3paboTka TEXHUMYECKOro NPOEKTa, B KOTOPOM [LO/KHbI COAEPIKAThCS:
*pacyeThl TENIONOTEPb KAXAO0r0 NOMELLEHNS (TENNOTEXHUYECKIiA pacyeT);

*pacyeTbl FTMAPABANYECKUX NapaMeTpoB CMCTeMbI (TMAPABNMYECKUii pacyeT);

“yepTex (Cxema YKNafKu KOHTYPOBY);

*cneundmkaums matepnanos u 0bopyaoBaHus.

B npouecce NpoeKTUPOBAHMS CUCTEMBI HAaMOJIbHOTO OTOMIEHUS ONPEJENSHTCA UIeAYIOLLMe NapaMeTpbi:

=nuametp Tpybbl, war u rnybuHa yknagku;

*I/IMHA OTOMUTENBHOTO KOHTYPa;

*KOHUIrypaLms KOHTYpa;

*TemMnepatypa TenaoHoCuTens.

[poeKTMpOBaTb KOHTYPbl HAMOMBHOTO OTONJIEHUS CeAYET TakuM 06pa3om, yTobbl HaNpaBuTb NOTOK FOPSYero TennoHocuTens B Hambonee

X0/10gHble NOMeLeHNA—K HapPYXHbIM (T@éHAM, OKHAM, BXOAHbIM ABepAM. YenaTtenbHo Kakgoe nomelieHne 0TannvBaTh OTAENbHON NeTnei,
bonbluMe NoMeLIeHNS—HeCKONbKUMU NETASMMU.

Mpu pacyete CUCTeMbI HAMOMILHOTO OTON/IEHNS HEOOXOAMMO YUNTBIBATb KOHCTPYKLMIO NOJIA, B KOTOPOW OYAET YCTaHOBMEHA CUCTEMA, MaTepuan
MOKPbITUS Nofa. B 0bLient CNoKHOCTY TeNOOTAAYA, NPUXOAALLANCH HA KAXAbIA rPAfYC PasHULbI MEXAY CPeAHEeR TeMNepaTypoii NOBEPXHOCTH
nofa 1 TemnepaTypoi Bo3ayxa B KOMHaTe, paBHa 11,5 BT/m2 B xopoLwo yTenneHHbIX COBPEMEHHbIX JOMax B CAMOe XO/I0AHOE BPeMsi rofa oTonm-
TenbHas Harpy3ka pasHa 50-60 B1/m2 UHbIMu cnoBamu, s noaaepKanus Temnepatypbl B nomewedun 20°C npu oTonuTenbHOM Harpy3Ke Ha
non 50-60 Br/m? Temnepartypa noBepXHOCTY NOA JOMKHA bbiTb Ha 4,5-5,5°C Bbile TemnepaTypbl BO3AYXa B KOMHaTe.

52
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Hap cuctemoit HaNONLHOMO OTOMIEHMS MOXKHO YCTaHaB/INBATb MPAKTUYECKN nboe NOKpbITKe nona, aiefyet T0/ibKO Y4UTbIBATD, YTO pa3-
Hbleé MaTepuanbl obnapatot pa3HbIMU CBOCTBAMM.

TennotexHnyeckme nokasarenu MaTepmanos*

HaumeHoBaHune TonwmHa cnos TennonpoBoaHoCTL ConpoTtueneHue O6was TonwmHa TennonpoBoaHOCTL
NOKpbITUA d,Mm Bt/MK Tennonepepave cnos MaTepuanos
R, MK/BT d, MM OTHOCUTEJIbHO
TEnJonpoBOAHOCTU
napketa*
TekcTunb 10 0,07 0,15 10 3,5
Mapket 8 0,02 0,04 10 K
Kneit 2 0,02 0,01/0,05 10 K
McKyccTBEHHBIN 5 0,23 0,022 5 11,5%«
Matepuan
Kepamunyeckas 10 1 0,01 12 50*k
naunTka
Mactuka 2 14 0,001/0,011 70*k
Kepamuyeckas 10 1 0,01 20 50*k
naunTka
PactBop 10 14 0,007/0,017 70*k
KameHb (Mpamop) 15 35 0,004 25 175"
PactBop 10 14 0,007/0,011 70*k
T — I

* - B cootBercTBum co (M 60.13330.2016, CM 23-101-2004

2.6 Cnocobbl yknapkmn Tpy6 POCTepm “Tennbiit non” 3 CLUMTOro NOAMITUNEHA

(ywecTByeT HECKOMbKO CXeM YKIaaKu pabouyeit (rpetoLLeii) neTnu: 3Meiika, ABOMHAA 3MeiKa, CNUpanb U CNUPab CO CMELLEHHbIM LEHTPOM.
lpn MoHTaXe netnu 8 popme 3MeeBKKa NOJAYY FOpsYent BOAbI OPraHU3YIOT CO CTOPOHbI HAPKHOI CTeHbI, BO3/1e KOTOPOW TENNONOTEPH BbllLe,
YeMm B LIeHTpe NoMelLeHus. Y TaKoro KOHTYpa HepaBHOMEpHOe pacnpeaeneque Tenna. ng Toro, 4tobbl 370 UCNPABUTb, HEOOXO[MMO MOHTUPO-
BaTb NETNN B BUAE [BOIHOI 3Meiikn unu cnmpanu. 06nactu B6nKU3uM HapyXKHbIX CTEH 3[1aHNS Ha3bIBAKOTC FPAHNMYHLIMK 30HaMU. 3eCb PeKo-
MEHAVeTCS YMeHbLUaTh LWar YKnaaku Tpybbl Ans Toro, 4tobbl KOMNeHcMpoBaTh notepu Tenna. Lar yknagku aBnseTcs BeMUYMHON PacyeTHOM,
HO, B 1I06OM C/1yyae, OH AOMKEH HaxoauTbCs B uHTepBane He 6onee 100-300 mm, B NPOTUBHOM CSly4ae BOSHUKHET HEPABHOMEPHbIN Harpes
MoBEpXHOCTM nosa.

Pacxop Tpybbl Ha 1 M* nosepxHocTv nona npw ware 20 cm coctaBnsietT npubnusnTenbHO 5 NOroHHbIX METPoB. B BS3W C BO3HMKAOWMMK
rMAPABANYECKUMMN NOTEPSAAMM B KOHTYPE MeTnn Heobxoaumo npefycMoTpeTb MaKCMManbHY0 AnUHY KOHTypa netnu He 6onee 100 meTpos.
Takum obpazom, npu ware yknagkn 20 cm nnowasb 0TananBaemoro nomelenus coctasnset 20 M2 Yyactku 6onblieit nnowaam Heobxoaumo
0borpeBatb HeCKONbKMMM NETASMM, KaXAas U3 KOTOPbIX, B CBOK 0Yepefib, MOLKIYALTCS K pacnpesfenutenbHoMy KonnekTopy. [pn Hanuunn
BOASHbIX TEN/bIX NOJI0B He0bs3aTeNbHO YUNTbLIBATL PacnonoxeHue mebenu.

Lar yknagkun Tpybbl 3aBMCKT 0T fuametpa Tpybbl. Yem bonblue gnametp, Tem bonblue pacctosHne mexay ocamu Tpy6. Kak npasmno, Tpybbi
anametpom 20 Mm yKnagbigatoT € warom 20 cm, Tpybbl Anametpom 16 MM yKnagpiatoT ¢ warom 10cm.

Yknagka neTtens ABONHON 3MENKOA

YKnagka neTenb No NPUHUMNY cnupany




CUCTEMA TPYB W3 CLLIMTOrO NOJIM3TUNEHA PEX POCTEPM

2.7 Nopsapok MOHTaXa

1. Mpou3BoaunTcs pa3buBKa nomeweHns Ha ydyacTku (nons). Konuyecteo noneit 3aBMCUT OT NAOLWAAN NOMELLEHUS W €ro reoMeTpun. Mak-
CMManbHas nnowaab nons coctasnsget 40 m>

2. 3aTemM Ha npefBapuTeNbHO OYULLEHHOE OCHOBaHWE YKnaabiBaeTcs nonuatuneHosas nneHka 80-100 MKM, BbINOAHAKWWAS GYHKLMIO
B/1aroyCTOMYMBOIA M30N1ALMUN.

3. Mo nepumeTpy nomelleHua npuknensaeTca JJ.EMI'I(I)QPHBFI JNIeHTa, KOTopasa UJIYXUT KOMNeHCAaTOpOM TensioBoro pactaxeHusa 6eToHHOM
CTSOKKM, T.. 0bnafaer cBOACTBOM NPpUOCTaHABNINBATb HeraTUBHOE BIUAHWE TenJia, KOTopoe NpUuBOAUT K U3MEHEHUI0 Pa3MepoB CTPOUTeS1b-
HbIX MaTepunanos.

4. Ha cnoii nonnaTMNeHOoBOI NNeHKNU YKNaAbIBAaeTCa CN10M TennoBoii u3onaumn. B kauectse Tennon3onsauun MoXeT NpUMEHITbLC Nonu-
CTMPO/bHAs NANTA NAOTHOCTBIO He MeHee 35 Kr/m* u TonwmHon 30-200 Mm, B 3aBMCMMOCTM OT TeNJI0NOTEPb NOMIa M TEMJIOBOI0 peXxnuma
MOMeLLEHMs, C LeNIb0 OFPaHNYMTL NOTepyu Tenna BHM3. [lonNCcTUPON-TepMoNNacT, KOTOPbIi XapaKTepu3yeTcs BbICOKOHA TBEPAOCTbIO, X0~
POLIMMMN [M3NEKTPUYECKUMN CBOWCTBAMM, BNAr0CTOMKOCTBIO, IEFKO OKpalKMBaeTca U (pOPMYeTCs, XMMUYECKN CTOeK, GpU3M0Nornyeckm
6e3speseH. Takxe B KauecTse TeN0M30M1ALMM MOTYT NPUMEHATLCS GONbrMpoBaHHbIe TENIOM30M1ALMOHHbIE MATepHUanbl, HO NPUMeHeHue
TaKUX MaTepuanos BO3MOXHO TOJIbKO NPU HANNYNK 3ALLUTHOR NAEHKM Ha aNNIOMUHNN,

5. Ha cnoi TennoBoi M30nsummn yKnafbiBaeTcs apmatypHas cetka pasmepamu 150x150x4 unu 100x100x4 mm (npyTok 4-5 mm). OHa sBns-
€TCS 0CHOBAHMEM, K KOTOPOMY NAACTUKOBLIMM XOMyTamu Kpenutcs Tpyba Tennoro nona c warom 100-300 mm. PekomeHayemblii pa3mep
nucta (kaptbl) 1000x2000 Mm.

6. Tpyba POCTepm PE-X c warom 100-300 MM 1 BbI6paHHbIM TUNOM YKIAAKM B 3aBUCMMOCTM OT KOHCTPYKTUBHOMO PELIeHUs YKIaAbIBaeTCs
Ha apMaTYpPHYIO CETKY.

Pazmotky byxT u npoknagky Tpy6 PE-X n PE-X ¢ kucnopogHbim bapbepom EVOH cnepyet npou3soamts nNpu TemnepaTtype Bo3gyxa He
Hmke 0°C, B coorsetctauum ¢ (MM 41-109-2005 M. 4.1.5. T1. MonTax coeaunennii Tpyb PE-X u PE-X ¢ kucnopogHbiMm bapbepom EVOH cnepyet
0CyLLeCTBAATL NpKM TemMnepaType oKpyatwLen cpeabl He Hmke +10°C, B cootBeTcTBum ¢ (M1 41-109-2005 M. 4.33.

7. Tlocne yknagku neTenb TEMIONO NOMA 3a/MBAETCA CTAKKA. [1ns yCTPOMCTBA CTSHKKM 00bIYHO NPUMEHAIOT LEMEHTHO-NECYAHbIA PacTBOp
unun neckobetoH M-300. PekomenpyeTcsa Takxke [06aBNATb B CTSHKKY NnacTMduKatop. ITOT NpenapaTt YMEeHbLUAeT NOBEPXHOCTHOE HaTs-
JKeHWe BOAbI, NCMONb3YIOWEACH ANS NPUTOTOBNEHNS PacTBOPa, U CNOCOBCTBYET yBENNYEHNI0 06bEMHOI MacCbl MOKPLITUS, YTO NO3BONAET
YBEJIMYNTD €ro TENONpPOBOAHOCTL W NOBbILIAET NPefen NPOYHOCTU HA OKaTue.

8. HOBEPX LIeMeHTHO-MeCYaHon CTAXKN YKIafbiBaeTca 0CHOBHOE NOKpbITUe nona (HaI'IpVIMEp. KepaMmuyecKas I'Il'IVITKa).

Pa3spe3 otonutensHoW naHenun cuctemsl “Tennesir non’ 6eToHHoro Tuna*

HanonkHoe NOKPLITHE

BeroHHan cramka 30 MM Hag Tpybon

Tpyba POCTepm PEX

ApmatypHar cetka 150x150 Mum

[lemndhepHas nexTa

MOMUCTURONLHARA NNHTE MNOTHOCTSI0 He
reree 35 ki’ 1 TonwHoi 30-200 Mu

Monwatunexosan nnexka 100 mim

*KoHctpykums cootsetcTyeT (M 29.13330.2011  yepTexkam TunoBbIx AeTaneit nonos 2.144-1/88 (y3nbi 63, 69, 75, 81, 87), 2.244-1 (y3nsi 140, 147,
149, 160,161).




2.8 XpaHeHune n TpaHCNOPTUPOBKaA

~Tpy6bl NPON3BOASATCS M3 IKONOTNYECKM YNCTOTO Chbipbs. PN XPaHeHUM 1 IKCNyaTaLumn TpyObl He BbIAENAIT B OKPYIKAIOLLYIO CPeay TOKCMYHbIX
BeLLECTB M He OKa3blBalOT BPeAHOI0 BO3AE/ACTBUA Ha YenoBeKa.

-XpaHuTb Tpy6bl B byxTax Heo6X0O[MMO Ha POBHOI NOBEPXHOCTH.

*[Tpu XpaHeHUw, TPAHCMOPTUPOBKE M MOHTaXe Tpy6 U GUTUHIOB CrieayeT u3beraTb UX KOHTAKTA C PEXYLLMMIU U KONIOWMUMM [eTansiMu.
-HeynakoBaHHble B 3aLLNTHYIO NNEHKY MM KapTOHHYI0 KOpobKy Tpybbl CnefyeT XpaHuTb B MecTe, ob6ecreynBatoLieM oTCYTCTBUE A/INTENIbHOMO
NpsMOro BO3[eNCTBUS YNbTPAdMONeTOBbIX NIyyen.

2.9 Onpepenenune cpoKa 3Kcnnyatauumn Tpyb

3apaual

Heobxogmmo paccuntats cpok ciyxbbl Tpybbl Pex SDR 9, akcnnyatupyemoit B cucteme otonnenus ¢ pabounm pasnenunem 9,5 bap, ans knacca
JKcnayataumum 4.
Ncxops 13 BbileyKasaHHbIX JaHHbIX, 3afaH C1eAyHoLMiA TeMNepaTypHbIii PEXXUM B TeYeHWe pacyéTHOro cpoka atyxbel 50 ner:

T _=T.=20°C
pabl

T =T =40°C
pa62

T _=T.=60°C
pal

T =T,=70°C

1
2
3

Onpepiensiem pacyeTHoe HanpsiKeHue B CTeHKe Tpybbl () 13 U1eAyIoLIEro BbIpaXeHUS:
8,=P*5=0,95"4=3,8Mna

rae P - pabouee pasnexne
S - pacueTHas cepus Tpybbl

YcranasnveaeM ko3hduumenTsl 3anaca npouHocti npu Temneparypax T T, . T cornacko [OCT 32415-2013:
C,=15 (ko3dppuumenT 3anaca npouroct ansa T1-3)

(,=13 (ko3 puument 3anaca npouHoctn ana T4)

;=1 (ko3pdununent 3anaca npouHoctn ans T5)

OI'Ipe,D,EJ'IFIEM pac4yeTHOe HanpsaXxeHune B CTeHKe pr6b| cy4yeTom Jlencrems K03¢¢VILLVIEHTOB 3dMaca NpoYHOCTH.

8,,=C,"8,=1,5"3,8= 5,7 Ma

8,=C,*5,=1,3"3,8=4,94 MMa
8,=C,*5,=1"3,8=3,8 Mna

Monb3ysicb rpagMKoM M30TepMbl NPOYHOCTM MaTepuana PE-X, onpepensem Bpemsit , t  t , KoTopoe Tpyba MoXeT BblaepXKuBaTh,

pab' "makc' “aBap

He pa3pyLadcb Npn HenpepbiBHOM }J.EI?ICTBVIVI Ka)K}J.OVI 13 Temnepartyp B OTAEJNIbHOCTYW, NMPU HaNpAXeHUAX B CTeHKe COOTBETCTBEHHO 5]73,
5,0
4 Y5




CUCTEMA TPYB W3 CLLIMTOrO NOJIM3TUNEHA PEX POCTEPM

50

T .. >900 000 (100 net) 4., T__, >900 000 (100 net) u., T

a61 pab63

="450 000 (50 ner) u., T, =450 000 (50 niem) w., T, =90'a,

» [lanee u3 npasuna MaitHepa cnefyeT, YTO €M BpeMs [0 pa3py-
s w wenns Tpybbl CoCTaBnseT t, (neT) npu HenpepbiBHOM [eACTBAN
0 Temneparypbl T, TO oTHOWeHue 1/t - 3T0 «40NA MOBPEKACHNS»,
& | NPUXOAALLAACST HA FOf, NPYU HENpPepbIBHOM AE/ACTBUN YKa3aHHOI TeM-
nepatypbl. Ecin peicTeue 3Toi TemnepaTtypbl B TEYEHUN TOfa He-
MPepbIBHO W COCTABMISIET BENIMYUHY O, TO [0/ FO0BOTO MOBPEX-
LoHd : AeHusi» CoCTaBnsger o /t.

|
1
| |

al
)
=
=
H

[ [
-

Hal HWe, MMNa

E &
W g.nclk

|
-ﬁgg; R0
H
i
il

5 = Ml Tpam=20°C - PaCyeTHbIN CPOK IKCNyaTauum 2,5 nert, T.e. Bpems fei-

CTBMA JAHHOM TeMNepaTypbl B TeYeHUe rofa cocTasnser o.,=5%

o] Tp562=40°C - pacyeTHbIR CpoK 3kcnnyatauum 20 ner, Te. o,=40%

i T ==--.ﬂ]\_ﬁ__ Tp563=60°c — PacyeTHbIR CPOK IKcnnyataummn 25 ner, Te. a,=50%
i 3 T .. =10°C - pacyetHblit CpOK 3Kcnnyataumm 2,5 rog, T.e. o, =5%

| TMBKC=100°C - pacyeTHblit cpok 3kcnayataumm 100 yvacos, T.e.

% T o-mas

w

Kanbuaaﬁr

™~
i

~

2°3°4°5
CTBEHHO) B TeyeHue ropga B npoLeHTax.
1

0.9
0.8
07 T 5 W 25 5p1

"I .. | M TYD=Xa A/,

05 <
01 1 m 102 w? b ]

BpemA JopaspyLLerse, 4

CymmapHoe nospexaenne TYD (%/4ac) onpeaensietcs no popmyne:

| 1,20,0228%
15 A a, o, o, o, o, - Bpems aeiictua Temnepatypel (T, T, T, T, T, cootser-
Ul
1

0° he
TYD =0,0004258 u.

[lanee Bbluncnsem Tx no dopmyne

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

Takum obpasom, B cootseTcraum ¢ [OCT 32415-2013, ans knacca kcnnyataumm 4, cpok cnyxbbl faHHon Tpybbl 26.81 net, ¢ pabounm pasneHnem
9.5 bap.

3apauva 2

Heobxogumo paccuntatb cpok cnyxbbl Tpybbl Pex SDR 11, 3kcnnyaTtupyemoii B cucteme otonnenmns ¢ pabounm pasnenvem 8,4 bap, ang
Knacca akcnnyatauum 4.
Ncxops w3 BbilweyKa3aHHbIX JaHHbIX, 3afiaH C1efyHoLLMiA TEMNepaTyPHbIA PEXMM B TeYeHWe PacyETHOro cpoka alyxbel 50 net:

T _=T.=20°C
pa6l 1 o
T o.=1,=40°C
T =T,=60°C

pa63

Onpepensem pacyeTHoe HanpsixeHue B cTeHke Tpy6bl (3) U3 CleayiolLero BbipaxeHus:
8,=P*5=0,84*4,5=3,78 Mna

roe P - pabouee nasnenune
S — pacueTHas cepus TpybbI

YcraHaBnmBaeM Ko3dpuumeHTbl 3anaca NPOYHOCTY NpU TemnepaTypax Tpaﬁ, T TaBap cornacHo 0CT 32415-2013:
;=15 (ko3apduumenT 3anaca npourocty ans T,,)

(=13 (ko3apdmumenT 3anaca npouHocty ans T,)

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




50 OnpenensieM pacyeTHOE HarnpspbkeHUe B CTEHKe Tpybbl C y4eToM

40 nencrana KoadPUUMEHTOB 3anaca NPOYHOCTU.
. 8,,=C,"8,=1,5"3,78= 5,67 Mla
: 8,=C,"6,=1,3"3,78=4,91 Mla
= ‘ il 8,=C,"5,=1"3,78=3,78 Mna
15 -
05 Monb3ysacb rpadmkomM wm30TEpMbI MPOYHOCTM MaTepuana PEX,
o _ : onpeaenseM Bpems tpab, tMakc, taBap, kKoTopoe Tpyba MOXeT Bbl-
© : R i ] [lep>X1BaTb, He pa3pyLUAsCb MPU HENPEepPbIBHOM AENCTBUM KaXKA0M
E. 7 M EE-.[r i 13 TemMnepaTtyp B OTAENbHOCTU, MPU HAMNPSHKEHUNAX B CTEHKE COOT-
- S 1 - BETCTBEHHO &, 3, ..
1—3=5.ﬁf__ ;51‘2 | 1-3 74 75
=491 : =+ i i
2 4 i 1 i 1 T . >900000 (50 net)u.,T__ >900000 (50 net)u.,T__.=450000
8 EE L A pab6l pa62 pab63
555:3-78 H| T (50 nem) w., T, =450000 (50 ner) u., T =140y,
3 4 —
§ 1105C — e "I |

[anee 13 npaBuna MalHepa cieayert, YTo ecin BpeMs A0 paspy-
2 i WweHusa TpyBbl COCTABAAET t, (NET) NpU HernpepbiBHOM AENCTBUM
Temnepatypbl T,, TO OTHOWEHKWE 1/t, - 3TO A0/ NMOBPEXAEHMAY,
NPUXOASLLANACS Ha rOf NpU HENPEepbIBHOM AEWCTBUM YKa3aHHOW
: . | TemnepaTtypbl. ECiv neicteue 3ToM TemnepaTypbl B TeHEHUMU roaa
03 — HEMPEPbIBHO M COCTABASAET BEJIMYMHY o, TO «A0/S rOf0BOro no-
s BPEXAEHMS» COCTABSET oL/t .

0.7 1 5 0 25 5p1
0 Fomel T..:=20°C — pacueTHbIii Cpok 3KcnyaTaumuu 2,5 net, Te. Bpe-
05 I L] M$ JeACTBMS [AaHHOM TeMnepaTtypbl B TEYEHME rofa CocTaBnseT
0,1 1 10 10 1? o 10° L& o =5%

EpetA S0 PAIYLEA Y 1727

T .5,=40°C - pacyeTHblit cpok skcnnyataumnm 20 ner, Te. o,=40%

Tpa63=60°C — pacyeTHbIi CPOK 3KCnnyataumm 25 net,T.e. a.,=50%

T,..=70°C - pacyeTHbli cpok akcnnyataumm 2,5 rog,Te. o,=5%

Makc

T,,.,=100°C - pacyeTHbIi cpok 3kcnnyataumm 100 yacos, T.e. 0.,=0,0228%

aBap

a, o, o, o, o, - BpeMsa aewcreus Temnepatypsl (T, T, T, T, T, COOTBETCTBEHHO) B TEYEHME MOAA B MPOLIEHTAX.

CymmapHoe nospexaenne TYD (%/4ac) onpeaensietca no ¢popmyne:

TYD=Za /t
TYD =0,000335 u.

Nanee sbiuncngem T no Gpopmyne:

T =100/ TYD
T =100/0,000335 =298 307 4=34 roaa.

Takum obpasom, B cootBetcTeun ¢ MOCT 32415-2013, ansa Knacca skcnnyataumm 4, cpok C1yxbul gaHHoi Tpybbl bonee 34 ropa, ¢ pabounm
pasnennem 8,4 bap.




CUCTEMA TPYB 13 CLUIMTOrO NOMU3TUNEHA PEX POCTEPM

3.1 HomeHknartypa

N306paskeHue HanuMeHoBaHMe [eomeTpuueckume NnvnHa SDR
pasmepsbl BYXTbl
Tpy6a PE-Xa POCTepm ¢ EVOH yHuBepcanbHas
16x2,2
20x2,8
25%3.5 100 m 7.4
32x4,4
Tpy6a PE-Xb POCTepm c EVOH yHuBepcanbHas
U306paxkeHne HaumeHoBaHue Pasmep U3o6paxkeHne HaumeHoBaHue Pasmep
20x16x20
L-o6pasHas Tpybka 16x15 3 20x20x16
Ana paamaTopa 20x15 TpoitHuk 20x16x16
nepexoaHom 16x20x16
25x20x25
16x15x16 32x25x32
20x15x16 16
16x15x20 HanpeccosouHas 20
FI7 panviaTop 25x15%20 22
20x15x25
25x15x25 Iy 16
~ Kpennenne 20
16x1/2” \ Knunca 25
16x3/4” 32
MNepexop ¢ HaKMAHOM igxiﬁ” 16
raifkoii Ssxa/a” Mydra 20
2;()(1,, coeanHUTeNbHas 25
32x1 32
16x20
* MydTa 20x25
16x25
16x1/2” nepexoaHas
Bopoposetka 20x1/2” 25%x32
16x1/2”
) 16x3/4”
Mepexop, 20x1/27*
» BHYTPEHHSS 20x3/4™
Anarrrep 15x172 \ pesv6a (BP) 25x3/4"
25x1”
32x1”
16x1/2" »
EBpokoHyc 16x3/4" 16x1/2”
15x3/4" 16x3/4
Mepexop 20x1/27*
16 Hapy)Has pe3bba 20x3/4™
20 (HP) 25x3/4™*
Yronok 90° 75 25x1”
32 32x1”
16x16x16 25
TpoitHMK 20x20x20 foppa 3awunTHas 32
PaBHOMPOXO/HbIN 25x25x25 (kpacHas 1 cukss) ‘;8
32x32x32
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";A A 3arnywka

o J DKCNaHAEep M Hacagku Ha
L7 naTyHHas

aKCnaHaep

16x2.2

3anpeccoaquble TUCKU U
HacCaAKu Ha TUCKK

=1k

3.2 ®utnnru PPSU — coBpeMeHHOe TeXHUYeCKoe pelueHue

MonudennncynbdoH (PPSU) yxe AaBHO MCMONb3YETC B KOCMUYECKOH NPOMBILIEHHOCTV U B CAMOSIETOCTPOEHUM, NPOIAAS UCTbITAHNE B CaMbIX
TAXKENbIX YUI0BUAX IKCMyaTaumuu. OH YCTOMYMB K arpeccuBHbIM CPefiaM U NPEBOCXOANT MO MPOYHOCTM NATyHb.

Ountunru PPSU ponycKaloTcs K CKpbITOA NPOKNaAKe, 3aMBKe B OETOH, UTO CYLLECTBEHHO pacLuMpsieT BOSMOXKHOCTW NpKU NPOEKTUPOBAHMN CUCTEM
CO CKPbITO/ Pa3BofKOiA. MX npumeHeHue No3BONSET YBENNUYUTL HAJEKHOCTb CUCTEMbI HEOONBLIOTO YMTIA Pa3bopHbIX COLUHEHWIA, COKPATUTL
KONINYECTBO UCMOMb3yeMO apMaTypbl, YMeHbLUMTb pacxog, Tpy6 v ynpocTuTh cepBUCHOE 06CTYKMBAHNE U PEMOHT.

(BoiictBa PPSU matepuana:

+ MakManbHasg Temnepatypa AnuTenbHoin akcnnyatauum 185°C = He nopBepikeH Koppo3um

- BblcoKas aTMoCdepocToiiKoCTb * He ToKcnyeH

-+ (amo3atyxatowuii Matepman = He pa3pyLaetca npu Temneparype Hapy»HOro Bo3ayxa Ao - 40°C
- Temnepatypa cteknoBanmus 220°C *  BblcoKas CTOAKOCTb K pacTpecKMBaHuio

* BblcoKas xMMHyecKas CTOAKOCTb ( K aBT.TON/IUBY, PAaCTBOPUTENISIM, - He xpynkwii

TMAPONM3Y U T.4)
- Xopolwume AM3NEKTPUYeCcKne CBOACTBA

3.3 lpeumywecrea cucremol PE-X POCTepm ¢ EVOH ang papnatopoHo otonneHns u
BOAOCHabXeHns

- Bblcokas yCTORUMBOCTb K BO3AEACTBUIO XMMUYECKMX BELLECTB

= ABCONKTHAs repMeTUYHOCTb COBAMHEHWA

= Hu3Kwii ypoBeHb WyMa npu 3KCnayaTauum

= OtcyTcTBME KOPPO3UK

= OTtcyTcTBME 3apacTaHNs BHYTPEHHEr0 AMaMeTpa NoCIe MHOTONeTHe IKCnayaTaLum
- 3HauuTenbHas ypapHas NPOYHOCTb W CTORKOCTb

- Hu3kue notepu Hanopa Ha KPUBOIMHEMHbIX YYACTKAX

*  DBbICTPbIA N MAKCUMANbHO HALEXKHbIA METOfL, CORAVHEHNS NPY NOMOLLLM HAIBVXKHOM MMb3bl, FAapaHTMpYioLmi 6e3onacHoe nposeeHmne
paboT BBUAY OTCYTCTBUA NAMKN U CBAPKM

" He3aBnCMMoCTb OT UCTOUYHNKOB JHepruu npun nposeaeHNn MOHTaXa

Tpy6bi POCTepm PE-X EVOH sBnsitoTC yHMBEPCANbHbIMK U MOTYT UCMOMIb30BATh(S KaK B PaANaTOPHOM OTOMMIEHNN, TaK U B
CMCTEMaxX ropsiyero M XoI0fHOro BOLOCHabXKeHMs.

3.4 MonTaxk cuctemol PE-X POCTepm ¢ EVOH pna papgmatopoHo otonneHuns un
BOA0CHabXeHus

(xeMbl papmaTopHOro oTonsieHns MoryT bbiTb CaMbiMKM pa3HO0bpPa3HbIMK B 3aBUCMMOCTY OT pa3Mepa CUCTEMbI W TUNa 3aaHus. Noasopka
K pagnaTopam MoXeT bbiTb NepMMeTPanbHOii (TPONHWUKOBOIA) MK KONNEKTOPHOM, @ CXemMa - 0HO unu AByxTpybHoi. [1ByxTpybHas cuctema c
rOPM30HTA/bHON Pa3BOAKON (KONNEKTOPHAs U NepuMeTpanbHas/TPoiHNKoBas) Hambonee npennoyTUTENbHA ANS MCNONb30BAHMUS B COBPEMEH-
HOM MHOT03TAXKHOM CTPOUTENIbCTBE.
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CUCTEMA TPYB W3 CLLIMTOrO NOJIM3TUNEHA PEX POCTEPM

. TpoiiHMKoBas pa3BopkKa

Mpoknagka Tpy6onpoBOAOB OCYLIECTBASETCA MO NAoWAaun
noMelLeHns (3Taxa) C NCnonb30BaHNeM TPOMHUKOB.

[I. lepumeTpanbHasg pa3BoaKa

Mpoknagka TpyboNpoBOAOB OCYLLECTBAISNETCS MO NepUMETpy
noMelLeHns (3Taxa) C UCNoNb30BaHWEM TPOMHMKOB B MeCTax
YCTaHOBKM PafiMaTopos.

[poknanka oTaenbHbIX TPYyHONPOBOAOB OCYLLECTBAALTCA OT
pacnpefennTenbHOro KOIIEKTOPa K KaXAoMy 0TONUTeNb-
HOMy npubopy.

Il. JlyueBas pa3soaka

OcobeHHOCTM KONNEKTOPHO-NYYeBOM CUCTEMBI:

‘B tmcteme MoXKeT MCnonb30BaThCs TOMbKO OAWH AnameTp Tpyb
(06biyHO 370 16 MM), Bnaroaaps Yemy COKpaLaeTcs HeobxoanMbIi
ACCOpPTUMEHT Tpyb M GUTHHIOB, @ TaKKe YNPOLLAETCH NPOEKTUPO-
BaHME N MOHTaxX.

*MeHbliee KONUYeCTBO COEAWHEHWH A - MOAKNIOYEHUS UMEITCS
TONIbKO Ha KONMNEKTOpax W npubopax, Yto CYLeCTBEHHO IKOHOMUT
BPEMSI MOHTAXa W MOHOCTbIO WUCKMIOYAET YenoBeyeckuint GakTop
npu cbopke cMcTeMbl.

-bnaropaps yMeHbLUIEHNI0 KONWYeCTBa COLMHEHNI YBEMYNBALTCS
HaJEXHOCTb CUCTEMDI.

“YyuTbiBag 0cobeHHOCTM yKNapku Tpybbl, CylecTBYeT BO3MOX-
HOCTb 3aMeHbl MOBPEXAEHHOr0 yyacTKa Tpybbl 6e3 paspylenns
KOHCTPYKLMM nona.

Cnocobbl nopkniouenns Tpy6 POCTepm K oTonuTenbHbiM npubopam

i

HenocpepcTBeHHOe nogKntoyeHne Tpybbl K
pagmnaTopy C NoMouibio MmefHbix L- n T-06-
pa3HbIX TPY6OK

©

E

HenocpepcrBeHHOe nogknioyeHne Tpybbl K
pafmMaTopy C NOMOLLbI0 pe3bboBbIX NaTyH-
HbIX GUTUHTOB

HenocpepcrBeHHoe nopknioyeHne Tpybbl K
pagmatopy yepe3 H-obpasHyto rapHuTypy

HenocpepncTeeHHoe nopkniouenne Tpybbl K pa-
Avatopy ¢ nomoubio H-06pa3Hoii rapHuTypbl 1
MefiHbIX L- n T-0bpasHbix Tpybok




MonTax cuctemnl POCTepm PEX

m.

m ) (& O

&

1. Boibepute Hacapgky ang 3kcnaHpepa 2. Otpexbre Tpyby npu nomoum 3. BctaBbTe HAKOHEYHMK HACafKM B TPy-
HYXKHOT0 pa3mepa; cneumanbHbIX HOXHUL nog yrnom 90° 6y PE-X;
1 HafileHbTe TuNb3y Ha Tpyby;

4. MNpoBepnTte NnaBHoe 3KCMaHANPO- 5. BctaBbTe OUTUHI B pacliMpeHHYI0 6. lepeBeauTe pyuKky TUCKOB B BepXHee
BaHue Tpy6bl PE-X B TpM 31ana (30%, TpybV; nonoxeHue, NOTAHUTE BHU3 bnokmpartop
70%, 100%), mexpny 3Tanamu npoBo- 4T0Obl Pa3beAUHUTL pbluar U HacafKy
paumBasg 3KcnaHaupyemyio Tpyby Ha Ha TUCKKW, BbiTalWuTe oceBble 60NThbI,
30 rpanycoB BOKpyr CBOeii oCH; yCTaHoBUTE HeobXoAMMYI0 HACAAKYy Ha

TUCKYN, 3aduKcupyinte oceBoit bont m
BepHUTE B UCXOHOE nosioxeHue bno-
Kupartop;

t

7. BctaBbTe GUTUHT B 3aXKMMHO Me- 8. [lpoBopgute npouecc 3anpeccoBKu 9. loTaHMTe BHM3 bnokmpaTop uTobbI
XaHU3M; rUb3bl HA GUTMHT A0 ee MOJIHOFo Coe-

AvHerus ¢ bypTom ¢uTuHra. Pekomen- CKM, NOJAHUMUTE PYYKY TUCKOB B BepX-

Ayetcs u3beratb 3a30poB M HECOOCHO- Hee MNoNoXKeHne, TACKN aBTOMaTNYeCcKu
CTU COefMHeHUSt MeXaYy QGUTMHIOM K pasbeanHATCR:
rmnb3on;

pa3befMHNTb pblyar W HacafKy Ha TH-

10. U3Bnekute nosy4yeHHoe coefuHeHne U3 MHCTPYMeHTa.

Mpu MoHTaxe GpuTuHroB u3 PPSU He peKOMeHYeTCs NpUMEHeHNe XMMUYECKN arpeccuBHbIX K NONMMepam BeLecTB (Knees, repMeTMKOB, pac-
TBOpUTENEN, KUCIOT, LenoYeit v Ap.), 33 UCKII0YeHUeM COCTaBOB, B OMMUCAHNUN KOTOPbIX pa3pelueHo B3aumopeicTane ¢ PPSU.

KaTeropuuecku 3anpeLieHo npuMeHeHne Clepyiowmux repmetusnpyiowwnx matepuanos: Ever Seal Thread 483; Loctite 518, 542, 55; Scotch-grip
Rubber 1300, 2141, 847; Rector Seal S; Rite Lock; Selete Unyte n gpyrux aHa3apobHbIX repMeTKOB, @ TaK JKe JibHa n Kiies.
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3.5 XpaHeHune n TpaHCNOPTUPOBKA

-Tpy6bl NPON3BOAATCS M3 IKOMOTMYECKN YNCTOTO ChIpbs. [pU XpaHeHUM 1 IKCNyaTaumumu TpyObl He BbIAENSIOT B OKPYKAI0LLYI0 Cpeay TOKCUYHBIX
BELLECTB M He OKa3blBalOT BPEAHOI0 BO3AEACTBMS Ha YenoBeka.

-XpaHuTb Tpy6bl B byxTax He0bX0ANMO Ha POBHOI NOBEPXHOCTH.

-[lpn XpaHeHnw, TPAHCNOPTUPOBKE U MOHTaxe TPY6 N GUTUHIOB CNeflyeT M3beraTh MX KOHTAKTA C PEXYLLMMU U KOMIOWNMU AeTaNsiMU.
-HeynakoBaHHble B 3alLUTHYIO NNEHKY UK KapTOHHYI0 KOPOOKY Tpybbl ceayeT XpaHuTb B MecTe, 06ecneynBaloLemM oTcyTCTBIE JJINTENIbHOMO
NpSMOro BO3[eNCTBUS YNbTPAdMONETOBbIX Iyyen.

3.6 Onpepenenune cpoka 3kcnayataumm Tpyb

3apaual

Heobxogumo paccuntatb cpok anykbol Tpybbl Pex, SDR 7.4, skcnnyatupyemoii B cucteme otonnieHmns ¢ pabounm pasnenuem 10 bap, ans
Knacca aKcniyatauum 5.

Wcxons u3 BblleyKa3aHHbIX faHHbIX, 3aAaH CNeAYIoWNA TeMNepaTypHbIA PEXMM B TeUEHNe PACUETHOro CpoKa Cyx6Obl 50 nert:

T =T=20°C

T =T=60°C

pa

T =T.=80°C

pa

TMaK[MMBHbHOE=TMaK(=90°c
=T_=100°

asapvu?luoe_ aBap
Onpenensiem pacyeTHoe HanpsxeHue B CTeHKe TPy6bl (5) 3 CieayHoLLero BblpaeHus:

8,=P*$=1,0*3,2=32 MIla
P - pabouee nasnenue, S — cepus Tpybbl

5 YcTaHaBnuBaeM Ko3dULUMEHTbI 3amaca NPOYHOCTH MpU TemnepaTypax
i _ T oot Toarer Tagap COTNIACHO FOCT 32415-2013:
:: C,,=1,5 (xoadppuumenT 3anaca npouHoctm ansa T, )

C,=1,3 (koadpdunupmeHT 3anaca npouHoctn ana T,)
C,=1 (koapduumeHT 3anaca npoyHocTv ans T,)

o OnpenensieM pacyeTHoe HanNpsKEHNe B CTeHKe TPY6bl € Y4ETOM AeiCTBus
o ' mam K03 PMLNEHTOB 3anaca NPOYHOCTH.
5 i —
E g __':EI' =il * *
T 0 [T S 2 5,,=C,"5,=1,5"3,2= 48 MTa
¢ FTtopi 5,=C *5,=1,3"3,2=4,16 MMa
612€=4Is _'BQLI &= et 2 2 70
E o e 5,=C,"5,=1"3,2= 3,2 MTa
= i — -
8 ol |
§ o= it | Monb3ysAch rpaduKOM M30TepMbl POYHOCTY MaTepuana pex, onpeensem
E bl i I Bpema t .t .t . KOTOPOe TPy6a MOXeT BblePHUBATH, He paspywa-
i ACb NPY HeMpPepbIBHOM [eACTBUM KaX 10/ U3 TeMMEepaTyp B OTAE/LHOCTH,
MpY HANPSDKEHNAX B CTEHKE COOTBETCTBEHHO J, J,, O,
15
T > 900 000 (50 ne) u,, Te” 450 000 (50 ner) u, T = 100 000 (M4
1 net)u, T =85000(9,7net)u, T =260u,
0.9 MaKc asap
08 s
:; L ks Nanee v3 npaBuna MaiiHepa Cledyer, 4To eCn Bpems 10 paspylueHus
e i vl v TpybbI COCTBNISIET t, (MeT) Npu HenpepbIBHOM fieiCTBMM TemnepaTypei T,

TO OTHOLIEHKe 1/t, - 3T0 «/10NS NOBPEKAEHNS», NPUXOAALIAACA Ha rof,

NpU HenpepbIBHOM [e/CTBUN YKa3aHHON TemMnepaTypbl. ECn aeicTeue 310/ TemMnepaTtypbl B TEYEHUN Fofla HEeNPepbIBHO U COCTABNSET BENNYNHY
o, TO «70NA FOA0BOT0 NOBPEXIeHNS» COCTABAseT ou/t.

Tp361=20°C = PacyeTHbIM CPOK IKCTyaTaumm 14 neT,T.e. BpeMa AeNCTBUA LAHHOM TEMMEPATYPbI B TEYEHWE FOAA COCTABNAET a, =28%
Tp362=60°C = pacyeTHbI# CPOK 3KCrnyataumm 25 fet,Te. o, =50%

Tpa63=80°C - pacyeTHbii cpok akcnnyataumm 10 net,re. o,=20%

T,..=90°C - pacyeTHbIi cpok akcnnyataummn 1 rog, Te. o, =2%

Makc

T,,.,=100°C - pacueTHbii cpok skcrnnyataumm 100 vacos, Te. o, =0,0228%

asap

a, o, o o, o - Bpems aencreus temnepartypbl (T1 T2 T3 T4 TS5 cOOTBETCTBEHHO) B TEUEHME rOAA B NPOLIEHTAX.
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Monb3ysacs Gopmynon

TYD=Xo/t
noslyyaem UiepyloLLee:
TYD = 0,000453 u.
[lanee Bbluncnsem Tx no Gpopmyne
T =100/ TYD.

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

Takum obpasom, B cootetcTBum ¢ FOCT 32415-2013, ans Knacca 3kcnayaTtauum 5, Cpok cnyxbbl aaHHoR Tpybbl paseH 25,7 rop, ¢ pabounm fas-
nenvem 10 bap.

3apaua 2

Heobxogmmo paccuntath cpok atyxbbl Tpybbl Pex, SDR 7.4, akcninyatupyemoii 8 cucteme BC ¢ pabounm pasnennem 11,1 bap, ong knacca kc-
nnyarauum 2.

Ncxops v3 BbiweyKa3aHHbIX AaHHbIX, 3afaH CNeAYIOLLMA TEMMepPaTyPHbIA PEXMM B TeYeHMe Pacy&THOro cpoka anykbbl 50 net:

Tpab=T1=70°C - pabouas Temneparypa
Tmakc=Tmakc=80°C — MakcumanbHas paboyas Temnepatypa
Tasap=TaBap=95° - aBapuiiHasi Temneparypa

Onpegensiem pacyeTHoe HanpsixeHue B cTeHke Tpy6bl (50) U3 CneayioLLero BbIpaXeHus:

80=P*S=1,11*3,2=355 Mna
rae P- pabouee paBnenune
S —cepus Tpy6bI

YcraHaBnuBaeM Ko3gduumeHTbl 3anaca npouHocTy npy Temnepartypax T pab, Tmakc, Taap cornacio MOCT 32415-2013:

=15 (koadduumenT 3anaca npouHocTn as T)
(=13 (koadduumenT 3anaca npouroctn ana T)
C=1 (koapduumenT 3anaca npouroctn ans T)

OI'IPEAEHFIEM PaCyeTHOe HanpsaXeHue B CTEHKe prﬁbl C y4eToM [ieicTBus K03¢¢I/IU,VI9HTOB 3dfaca NPpoYHOCTH:

8,=C,"8,=1,5"3,55= 5,33 MMa
8,=C,*5,=1,3"3,55=4,62 Mrla
5,=C3"50=1"3,55=3,55 Mna

Monb3ysich rpadMKoM U30TepMbI MPOYHOCTM MaTepuana Pex, onpefensiem Bpems tpab, tMakc, taBap, KoTopoe Tpyba MOXeT Bblaep)KuBaTh, He
Pa3pyLLascb NPU HeNPepbIBHOM AeACTBAN KaXA0i U3 TeMNepaTyp B OTAENbHOCTU, NPU HAMPSKEHNSX B CTEHKE COOTBETCTBEHHO 8], 82, 53.

o Tpab = 230 000 (26,3 ner) u., TMakc =210 000 (24 rona) u., TaBap
| m =80 000 (9,1 ner) u.

1]

3 m [lanee u3 npasuna MaiiHepa Cefyer, YTo eU BpeMs A0 Pa3pyLueHuns
| | Tpy6bI cocTaBnsieT tl (net) npu HempepbIBHOM AeiCTBUN Temnepatyphbl TI,

! : TO OTHOLEHMe 1/t] - 3T0 «[,0N5 NOBPEXAEHMS», NPUXOAALLANACS HA FOf Npy

| HenpepbIBHOM [eNCTBUM YKa3aHHOW Temnepatypbl. Ecm fencreue 3toi

& | | TemnepaTypbl B TEYEHWUN FOAA HENPEPbIBHO U COCTABAISET BENIMUMHY o], TO

«[0N151 FOL0BOr0 NOBPEXAEHUs» cocTaBnseT oul/tl.

25

0

H..
3-8:5:8
ACPTTrTe,

. Tpab=70°C - pacueTHblii cpok 3kcrutyatauum 49 net, Te. ol= 98%

maii | Tmakc=80°C - pacueTHblIit Cpok 3Kcnnyatauum 1rog, T.e. o= 2%

S | TaBap=95°C - pacueTHblii cpok 3kcnnyatawym 100 yacos, T.e. o3= 0,228%

: il ol a2 o3 - Bpems feicteus Temnepatypbl (T1 T2 T3 O0TBETCTBEHHO) B
, ! ' = TeYeHue rofia B NPOLIEHTaX.

| [l

33’55 | Il CymmapHoe nospexxaenne TYD (%/4ac) onpenensietcs no Gpopmyne:
2

TYD=Zai/ti

[ 1]
T

O g B

e Y
o S

Konswiesce HanpsbkeHie, Mrla
T3
F-9
2

11

g | ' TYD = 0,000436 u.

15 1 T
‘ J“ [lanee Bbiumaisiem Tx no dopmyne:

T™x=100/TYD
Tx=100/0,000436 =229 465 4=26,19 ner.

| 1 S |0 28 50100
L

| | A [l Takum obpa3om, B cootsetcteum ¢ [OCT 32415-2013, g Knacca 3kcnnya-
) o " 1aumun 2, cpok anyxObl fanHoi Tpy6bl 26,19 ner, ¢ pabounm aasnenvem 111
bap.




CUCTEMA TPYB U3
TEPMOCTABUJTUZNPOBAHHOIO
NOJIMITUITEHA PERT POCTEPM




1.1 XapakTepuctuka cucremol

Tpy6bl «POCTepm PERT» n «POCTepm PERT ¢ EVOH» npon3soasTca 3 TepMocTabunun3vnpoBaHHoro nonuatuneHa, tin Il.

N¢ n/n | HanmeHoBaHMe nokasarens | 3HayeHne
1 MnotHoCTb, r/cM2 0,941
2 TemnepaTtypa pasmsryenuns no Buka, °C 1245
3 Mpenen npoyYHOCTM Npu pa3pbise, Mna 36
4 OTHOCHTENbHOE YAIMHEHWE NpU pa3pbiBe, % 760
5 lpenen Teky4yecTu npu pacrskeHun, Mna 20,6
6 OTHOCHTENbHOE YANMHEHWE NpU Npeaene TekyvyecTu, % 13
7 Mogaynb ynpyroctu npu pacrskeHuu, H/mm? 650
8 KoadUUMEHT IMHEMHOrO TEeN0BOro pacmperus,’C 1,8 x 10
9 KoadduumeHT TennonposoaHoctu, Br/m°C 0,4
10 YnenbHas Ten10eMKocCTb, KIX/KreC 2

1.2 06wme pekomenpaumnn no npumenenuto cuctemol «POCTepm PERT»

Tennootaaya — nepeHoC TENNOTbI YEPE3 OrpaKAAOLLYI0 KOHCTPYKLIMIO OT B3aUMOAENCTBYIOLLET C Held Cpefibl € bonee BbICOKON TeMnepaTypoii K
Ccpefie C fpyroii CTOPOHbI KOHCTPYKLMK C bonee HU3koii Temneparypoit (CM 23-101-2004).

Tpy6bl «POCTepm PERT» npumeHsiioTcs B cMCTeMax NUTLEBOIO W XO3AACTBEHHO-NUTHEBOMO Ha3HAYEHUS, rOpsiuero BOA0CHAbKeHNS, BOASHOMO HU3-

KoTemnepatypHoro (no 70 °C) oTonneHuns, a Takke B KauecTe TeXHONOMMYecKux Tpy6onpoBoA0B, TPAHCMOPTUPYIOLLMX KMAKOCTH, He arpeccuBHbIE K
marepuanam Tpybbi.

(oeanHMTENbHDBIE IM1EMEHTbI CM. Ha CTp. 53

1.3 Onpepenenune cpoka 3kcnayatauum Tpyb

3apaual

Heobxopumo paccumtats cpok cnyxbel POCTepm Pert II, SDR 7.4, skcnnyatupyemoit B cucteme IBC ¢ pabounm pasnennem 10,5 bap, B cootset-
creum ¢ TOCT 32415-2013, pns Knacca aKkcnnyataumm 2.

Wcxops m3 BbileyKa3aHHbIX JaHHDIX, 3afaH CIeAYIOLLMIA TeMIepaTypHbIA PEXUM B TeYeHNe Pacu&THOro Cpoka aryxbel 50 ner:

T =T=10°C- pabouyas Temneparypa
pa
T ..=1,=80°C - MakcmanbHas paboyas Temneparypa

M

=T,=95° - aBapuitHas Temneparypa

asap 3

Onpesiensiem pacyeTHoe HanpsixeHye B CTeHke Tpybbl () 3 Clepyiollero BbIpayeHus:

8,=P*S=1,05 *3.2=336 Mlla
P- pabouee naBnenue, S - cepusi Tpy6bI

YcraHaBnuBaeM Ko3pduLMeHTbI 3anaca NPOYHOCTY Npyn Temnepatypax T
cornacHo I'0CT 32415-2013:

C=15 - koapuupent 3anaca npouHoctn ans T,

(=13~ KoappuumenT 3anaca npoyHoctm ana T,

C=1- koapduupenT 3anaca npourocTn ais T,

pa6' TmaKc' Taaap

Onpepensiem pacyeTHoe HaNpsiXKeHMe B CTeHKe TPYObI € yueTom feicTBus Ko3QOULIMEHTOB 3anaca NPOYHOCTY.

8,=C*8,<15+336 = 5,04 MMa
5,70,*8,<13*336 = 437 Mna
5.2(*5,=1+336= 336 MMa

Monb3ysce rpadmkom u3oTepmbl NpouHocT matepuana Pert I, onpepensiem Bpema t , t , t  KoTopoe Tpyba MOXET BbIAEPXKUBATh, He

pab' “makc' “asap

Pa3pyLIAsCb NPU HeNpepbIBHOM AACTBIAV KAXK[IOM M3 TeMNEepaTyp B OTAENLHOCTH, NPY HANPSKEHNAX B CTEHKE COOTBETCTBEHHO Jl, 52, 53.
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T . > 450 000 u. (5137 ner), T =136 000 u. (1553 ner), T =18

Makc asap

976 u. (217 ne).
¥ I
- H' [lanee u3 npasuna MaiiHepa UlelyeT, YTo e BpeMs 10 paspy-
H| weHua Tpybbl COCTaBAseT t, (1eT) Npu HenpepbiBHOM [AeiCTBMM
30 Temneparypbl T, T0 oTHOWeHWe 1/t, - 370 «10Ms NOBPEXKAEHNSY,
NPUXOAALLARACA HA rof, NPU HeMpepbiBHOM AEACTBUM YKa3aHHOIA
Temnepartypbl. ECn peiicTeue 310 TemMnepatypbl B TEYEHUM FOfA
2 HenpepbIBHO U COCTABASET BEJIMYNHY oL, TO «0NA O0BO0 Mo-
BPEX[EHNA» COCTABNAET oL/t
0,=97,98% - pacueTHbIit CPOK 3KCnnyatauum 49 net npu Tpaﬁ=70°c
10°C 0.,=2% - pacyeTHbIi CPOK 3Kcrnyatauum 1 rop npu TMakc=80°C
10 +— §5 g 0,=0,0228% - pacyetHblid CpoK 3kcniyarauum 100 waco npu
s 0T T,,=95°C
E 8 +—{60°C asap
s 744s0c
£ gl 70 mn o, 0L, O, - Bpems aeiicteus Temnepatypbl (T, T, T, COOTBETCTBEHHO)
g 611 |%C | rrmmtl | R —— B TeYeHMe rofa B NPOLIEHTaX.
g 52+ ::g =T 1] u T =l | II CymmapHoe nospexaenue TYD (%/4ac) onpegensieTcs no popmyne:
g * T 100 [ T e N
z 03 = = o O I TYD=Zou/t
€ 3 1{110°CI<= | TYD = 0,000233633 u.
2 i Nanee sbiuncnsem T no Gpopmyne
: :Ii |In :Iu l 1|I:n Tx=]00/ YD
um faw T=100/0,000233633=428 021 yacos=48,86 net
! o : iy 406 e 45 55 o000 1aKUM 00pasom, B cooTBeTCTBUM C F(_)CT 32415-2013, ans knacca
OOT Tm 3KCnayaTauum 2, Cpok 1ykbbl aanHoi Tpybbl 48 neT, ¢ pabounm
BPEVR 0 PASYLLEHE, 4 t3 t2' t1 pasnexuem 10,5 Bap.
3apava 2

Heobxognmo paccuutats cpok aryxbel POCTepm Pert I, SDR 7.4, 3kcnnyatupyemoii B cucteme otonnequs ¢ pabounm pasnenuem 9 bap, B
cootsetcTBum ¢ [0CT 32415-2013 , ang Knacca Kcnnyataumm 5.
Ncxops 13 BbileyKasaHHbIX AaHHbIX, 3afaH C1eAyHLMA TeMNepaTypHbIi PEXNUM B TeYeHNe pacyéTHoro cpoka atyxbel 50 ner:

T, =T=20°C
pabl 1 o
T~ 1,760 OC
T = 13=80°C
T,.=1,=90°C
T __=T=100°C

aaap_ 5

Onpepiensem pacyeTHoe HanpsiKeHue B CTeHKe Tpybbl (3) 13 U1efyIoLIero BbIpaXeHUS:

8,=P*5=0,9 *3,2=2,88 Mla
P- pabouee nasnenue, S - cepus TpybbI

YcranasnvBaem ko3gduumMenTsl 3anaca npoyHocti npu Temneparypax T T T
cornacHo [OCT 32415-2013:

;=15 - koappuumenT 3anaca npouHoctu gna T,
(=13 - koapduumenT 3anaca npouHoctv ana T,
(=1 - koappuumeHT 3anaca npouHocTr ana T,

OnpenensieM pacyeTHoe HanNpsKeHWe B CTeHKe TpYObl C y4eToM AeicTBUS KoIGULMEHTOB 3anaca NPOYHOCTH.
8,,7(*5,15%2,88 = 432 MMa

8,2(+5,=13%288 =374 Ma
8,2C+5,=1%288 = 288 MMl




Monb3ysicb rpadukomM m3oTepmbl NpoyHOCTM Matepuana Pert I,
% H][ onpenensiem Bpems tpab, tmMakc, tasap, Kotopoe Tpyba MoXeT Bbl-
40 [epXuBaTh, He Pa3pyLLasiCb NpU HENpepbIBHOM AeNCTBUN KaX oM
U3 Temnepatyp B OTAENLHOCTH, MPN HANPSKEHUSIX B CTEHKE COOT-
x BETCTBEHHO 3, , 5, ..
2 T, > 900 000 u. (102,74ner), Ta2 > 450 000 u. (5137 ner), T3
>220 000 u. (2511 ner), T =18 723 u. (214 ner), T, > 40 000
u. (4,57 ner).
10°C [lanee n3 npasuna MaiiHepa cnegyer, 4to ecin Bpems [0 paspy-
.l 2000 wenns Tpy6bi coCTaBnseT t, (net) npu HenpepbiBHOM AeiiCTBMN
. 91—40cC Temneparypbl T, T0 oTHOWeHKe 1/t, - 3T0 «1015 NOBPEXACHNA,
5 01 :g g NPUXOAALLASACA HA FO/ NPU HenpepbIBHOM AeACTBIM YKa3aHHOI
g T onvE o = 11T i Temnepatypbl. Ecnn peiictBMe 3TOM Temnepatypbl B TeYeHWUW
§ 6 1T B I ==z 1T :_TI[ rofia HenpepbiBHO U COCTABNART BENIMUMHY o, TO «[0NS FO10B0-
& 1;‘3'_ 90°C |1l ~HHE—E Il ro MoBpeXfeHns» cocTaBnset ou/t,
? 4 1B TS Hii==s u 1] fi Tpam=20°C - pacyeTHbIA CPOK 3Kcnnyatauum 14 nert, T.e. Bpems
5 4| ™ I LT [T LenCTBMg [AHHOI Temrnepatypbl B TeyeHue rofa coctasnser
S 3 4-unee S A= HH q]=28%
65 I B L Tpa62=60°C - pacyeTHbIi CPOK 3Kcnnyatauum 25 net, T.e. Bpems
3 [eACTBUS [aHHO TemnepaTypbl B TeYeHWe rofa COCTaBAsieT
L l[l ,=50%
r T Tpaﬁ3=80°C - pacyeTHblii cpok 3kcnnyatauum 10 net, T.e. Bpems
fow  NeidCTBMSA JAHHOW TemnepaTypbl B TeyeHWe rofa COCTaBnger
T
1 " 4 i by aden iy S TME!KC=90°C - paEHETHbIVI CpOK 3Kcnnyataumum 1 rop, T.e. Bpems
[eACTBUS [aHHO TemnepaTypbl B TeyeHWe rofa COCTaBAsieT

BPeVA 10 PN 4 t4 15 t3t2t1 a,=2%

T _..=100°C- pacyeHbiit cpok 3kcnnyataumnl00 yacos, T.e. Bpema AeACTBAS AAaHHOM TeMNepaTypbl B TeyeHue roaa coctasnset o,=0,0228%

asap
oL, O, O, - Bpems feitcTens Temnepatypbl (T, T, T, COOTBETCTBEHHO) B TeYeHMe rofia B NPOLHTAX.
CymmapHoe nospexpenne TYD (%/4ac) onpegensietcs no popmyne:
TYD=Zo/t,
TYD = 0,000340443 u.

[lanee Boluncngem Tx no dopmyne:
T=100/TYD
TX=100/0,000340443=293 735 yacos=33,53 net

Takum obpasom, B cootBetcTBum € MOCT 32415-2013, s knacca 3kcnnyaTaumm 5, cpok cnyx6bl janHoi Tpy6bi 33 roga, ¢ pabounm fas-
neHnem 9 bap.

1.4 Homenknatypa 1py6 «POCTepm PERT»
N30bpaxenne HanmeHoBaHue ﬂMaMeTB‘jHemHM’ TonwmHa CTeHKu, MM Bec, rp/m Pa3mep byxTbl, M

100

16.0 2.0 88
200

PO(CTepm PERT

100

20.0 2.0 113
200
100

16.0 2.0 88
POCTepm PERT ¢ 200
EVOH 100

20.0 2.0 113
200

T




CUCTEMbI TPYD U OUTUHIOB 1A
BOAOOTBEAEHUA U KAHAJIU3ALNU

CAUCTEMbI BKM Pocrepm
CACTEMbI SML




1.1 0bwasa nupopmauus

(ucremy Tpyb0ONPOBOLOB M CAHTEXHNYECKNX NPUDBOPOB, COBMPAtOLLMX M OTBOASALLMX MCNOMb30BAHHYI0 BOLY M ObITOBbIE OTXOAbI BHYTPH 3AaHMS
Ha3blBalOT BHYTPeHHe# KaHanu3auuei. 0T Kaxgoro npubopa (MoiKa, BaHHa, YHUTa3) CTOKN Yepe3 0TBOAHOM TpybONpPoBOA HanpaBnsoTCca B
FOPM30HTANbHbIA NO3TAXKHbIA OTBOA, @ 3aTEM - B KAHaNM3aLMOHHbINA CTOSK. B nofBanbHOM YacTu [OMa CTOSIK MEpPexoauT B rOPU30HTaNbHYI0
Tpyby-BbINYCK, OTBOASLLMIA CTOKM M3 30aHNS B HAPYXKHYIO KaHANM3aLNoHHYI0 ceTb. (TOYHbIe Boabl U3 6acceiiHOB, KOTNOB, CUCTEM OTOMNEHUS U
OYNCTKM TaKXKe OTBOASATCS B CMCTEMY BHYTPeHHel KaHanu3auun. OHa senseTcs 6e3HanopHoi, No3ToMy npu yknagke TpybonpoBofos Heobxo-
AMMO NpeaycmaTpuBaTh YKNOHbI 0T 1° o 4°.

1.2 0630p MmaTtepnanoB Tpyb ang cucTem BHYTPEHHEH KaHann3auum

Ha npoTsiKeHnM MHOTUX AeCATUNETUR OCHOBHBIM MaTepuanom Tpyb s CcMcTem BHYTPEHHEl KaHanM3aLmmn 0CTaBacs YyryH, No3tomy nosis-
NIeHMe 1 NoCeayioLLee NPUMEHEHUE NIACTUKOBBIX TPY6 MoXHO 663 npeyBennueHns Ha3aTb PEBOMIOLMOHHBIM LIArOM B 3T0i 06nacTy.

Mpeumyiwectsa nonumepHbix TPY6 B CPaBHEHNN C YYTYHHBIMMK:

- Jlerkuii Bec (B 15-20 pa3 nerye yyryHa)

*  BbiCTpbIi MOHTaX, He Tpebylowwuii cneymnanbHoro 060pyLoBaHNs

+ Bo3MOXHOCTb CKpbITOiA NpoKknaaku Tpybonposoga

*  Henopgep)KeHHOCTb XMMMUYECKOI W 3NEKTPUUECKOI KOpPpO3uK

- [napKas noBepxHOCTb BHYTPEHHeN CTeHKM (oTcyTcTBMe I deKTa
«3apacTaHus»)

* YcToumBoCTb K Nepenafam Temnepatyp (He paspyliaetcs npu
npomep3aHum)

*  PacueTHblii cpok cyx6bbl — cBbiwe 50 net
Pa3Butne nnactmaccoBbix MaTepUanos U X aKTMBHOE NPUMEHEHME B MPOMbILLAIEHHOCTH HaYanoch B ABaALATOM cToneTun. HecmoTps Ha 6onb-
woe pasHoobpasme, Ha CerofHAWHMIA fAeHb B TPYOHOM Npon3BoACTBE MX NpUMEHATCH He bonee aecaTka. Hanbonee wupokoe npumeHexne B

CUCTEMAX BHYTPEHHel KaHanu3auum nonyyunu nonuatuned (M3), nonusunmnxnopug (MBX) u nonunponune (MN).

Kaxpbiin n3 3Tnx MaTepuanos uMeet CBOU NpenmyLlecTsa U HepJOCTATKW.

Monunatunen. Bnepsbie nonyyex 8 1930 rogy, nponssoacTso Tpyb M3 3T0ro0 Matepuana Havanocb B cepeguHe 1940-x ropos. Cpeau
paccMaTpuBaeMbiX MaTepuanos MMeeT HanbonbLIyio 31aCTUYHOCTb. He TOKCUMYEH, He BNUSIET Ha BKYC BOAbI, YTO [LeNlaeT ero Ucnosib-
30BaHWe uaeanbHbIM B CETAX MUTHEBOro BOAOCHAbxeHNs. MonnaTuneH ycTonume K Bo3peicTBuio bakTepuit n rpubka. Tpybel ans
BHYTPeHHeil kaHanu3auuu u3 3 coepmnHsoTca 06blvHO Npu nomowm pacTpyboB, TakKe BO3MOXKHA CBapKa BCTbIK. OCHOBHON Hepo-
cTaToK Tpyb U3 nonmaTUNeHa - HecnocobHOCTb BbifepuBaTh TemnepaTypbl Boiwe 60°C. Takke BCNeAcTBUE BbICOKOA 3MaCTUYHOCTH
TPYAHO 0b6ecneynTb repMeTUYHOCTb CUCTEMbI NPU PacTpybHOM coepuHeHum.

Monusuuunxnopup. lNepebiit U3 CUHTE3UPOBAHHBIX NOIMMEPHbIX MaTepUaNoB, KOTOPbI bbin no-
nyyeH euwe B 1860 ropy. Ero MmaccoBoe npumeHeHne B NPOMbILWNEHHOCTM Havanocb B 1930 rony.
Matepman sBnsieTcs [OCTaTOYHO MPOYHBLIM, HO MpPU 3TOM XPYMKMM, 0COBEHHO Mpu TemnepaTypax
Hmke 5°C. Mpn ropeHun BbIZENsSeT AJ0BUTHIE ra3bl: MOHOOKCHA U JMOKCUS YINEpoaa v X1opoBo-
nopoga. Tpybel u3 NBX coepuusitoTca npu nomoluy pactpyboB unm MeTofOM «XONOAHON CBApPKM»
(cknenBanus).

Monunponunex. OpnH 13 Hanbonee COBPEMEHHbIX W LIMPOKO MCMOb3YeMbIX NOAMMEPHbIX MaTepuanos, MaccoBOe NMPUMEHEHNe 0CBOEHO
B8 1950-x ropax. bnarofaps (Boum CBOICTBAM ABASETCA HAWMYYLINM PELIEHNEM AN CUCTEM BHYTPeHHeR KaHanu3auun. (ToeK K MexaHu-
YeCKUM BO3[EACTBUSIM UMEET BbICOKYI0 YAAPHYI0 BA3KOCTb. M0BbIlLEHHAs TEPMOCTONKOCTb NO3BOMISIET BbIAEPXKMBATb KaK BbICOKME (KpaT-
KoBpemeHHo A0 100°C) Tak 1 Hu3kme (0o - 40°C) Temnepatypbl. lonyckaeT NofHoe npoMep3aHue. Takxke noaunponuneH 0bnaaaeT BbICOKOI
XMMUYECKON CTONKOCTbIO K BO3AENCTBUIO KUTIOT U LUeNoYed.
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BHYTPEHHAA KAHAJIU3ALUA 13 NOMUMPOMUIIEHA

Tabnuua 1. XapakTepucTMKM CMCTEM M3 NOIMMEPHBIX MaTepuasnos

Martepuan YnapHas npoyHocTb MexaHuueckas XumMuueckas ONacTUYHOCTb Pa6ouee 3HaueHue
NPOYHOCTb CTOMKOCTb TeMnepartypbl
MNBX Huzkas Bbicokas CpenHsis Huzkas 40°C
n> Bbicokas CpepHss Bbicokas Bbicokas 60°C
nn Bbicokas CpenHsis Bbicokas Bbicokas 90°C

1.3 MonTaxk BKII

Coepunenue Tpyb

Tpy6bl M ACOHHbIE YACTW AN BHYTPEHHER KaHanu3auuu u3 no-
NIMNPOMNMNEHA COeANHAIOTCA Mexay 060 C nomowbio pactpy6os. B
pacTpyb BMOHTUPOBAHO YNIOTHUTEIbHOE KOMbLO U3 CMHTETUYECKOro
Kayuyka, KoTopoe 0becneynBaeT repMeTMYHOCTb COeAMHEHNS U UC-
KNI0YaeT BO3MOXHOCTb NEPeKoCa UmM CMeLLeHus.

Pe3ka Tpyb

Tpybbl oS BHYTPEHHE! KaHAnW3aLuv W3 NOAMNPONUIEHA BbIMy-
CKAWT B LWMPOKOM [Mana3oHe AnuH. HecMoTps Ha 310, B nmpouecce
MOHTa)Ka MOXeT BO3HUKHYTb NOTPeOHOCTb B MCNONb30BAHWN HeCTaH-
[APTHOM JNNHBI 0TPe3Ka. [ing 3Toro HeobxoAMMO 0OCYLLeCTBUTL PesKy
Tpybbl, KOTOpPas BbIMOAHAETCS C MOMOLLbK 06bIYHOA HOXOBKM C Men-
Knmm 3ybuamu. [ing obecneueHns bonblueit TOUHOCTU pe3Kn 06bIYHO
UCNOMb3YIT CreLManbHblii enob ¢ pa3pesom, nepneHauKyNAPHLIM K
ocu Tpybbl. MMocne BbINonHeHNUs pe3ku, Kpai Tpybbl HYKHO CHavana
06paboTtaTb HOXOM UMM HANULHUKOM, @ 3aTeM CHATb (acky, npume-
HAISI MIHCTPYMEHT 15 CHATUS packn nnbo 3aunctuts ee nog yrnom 15°
bapxaTHbIM HanunbHUKOM. [loBepXxHOCTb pacKn fomKHa bbiTb abco-
NKOTHO MNAJKONA, AN Toro uTobbl M36exaTb NOBPEXAEHUS YNNOTHU-
TeNbHOro KoHUA pacTpyba, B KoTopblit byaeT BcTaBneHa Tpyba.

Hu B Koem C/lyyae He Cieayet pa3pesdtb (I)aCOHHbIE nipenuna- oT-
BOJbl, TPONHUKK, KPECTOBMHBI U T.A. Pa3Mepb| 3TUX U3[eNINA CTPOro
onpeneneHbl nponssogutTenem, U UX HapylleHue MOXKeT CAenatb
HEeBO3MOXHOM NOCNeAVIOLLYI0 IKCNAyaTaLKIo.

MonTax

Mpn MoTHaxe cnepyer:

1.0uncTutb rnagkmit KoHew, Tpy6bl U pacTpyb oT 3arpssHeHwit.
2.lpoBepuTb YNIOTHUTENILHOE KOMbLO Ha Hanuune fedekToB wim
CMeLLeHNs.

3.06pabotaTh CMa3biBaloWMM BELLECTBOM MECTO COEAUHEHMS TPY-
6b1. MokHO MCNOMb30BaTh CUAMKOHOBYIO CMa3Ky MW MbIbHbIA pac
TBOP, HM B KOEM C/Iy4ae Hemb3si NPUMEHATb MUHEpanbHble Macna.
4.CoepmHuTb pactpyb c Tpyboii. Tnagkuit KoHew, Tpybbl BBOAUTCS A0
0TKa3a B MydTy, a 3aTem BbITArMBaeTcs Ha3ap Ha 10-15 mm. Takum

06pa3om, Ha KaXA0M CTbiKe CO3AAETCs 3a30p ANS KOMNeHCaLun nn-
HeiiHOro pacluMpeHus.

3allnTHaA

ﬁmbsa

CoepmHeHuns Tpyb cnepyeT BbINOMHATb, HAUMHAS C CAMOI HUXKHER
TOuKM. [p1 NpOXOXKAEHUM Yepe3 nepeKpbiTUe BepTUKaNbHas Tpyba
NOMELLAeTC B 3aLUMTHYI0 TMNb3Y C YYETOM BO3MOXHOTO JIMHEAHOTO
paclunpeHms.

HeropBXHasA
Bl
oropa




1.4 JlnHenHoe pacwmpenume

Mpn moHTaxe Tpyb HEOOX0AMMO YUNTLIBATL TEPMUYECKOE YaAIMHEHNE MaTepuana. Tpybbl n
¢acoHHble yactn u3 NI umetot Ko3pduLmMeHT nuHeiiHoro pacwupenns 0,12 mm/m °C. B Tpybo-
NpoBOAAX C PAaCTPYOHbIM COEANHEHNEM KOMMEHCALNS TEPMUYECKOr0 YATNHEHUS NPONCXOANT
UMeHHo B pacTpybax. Bo Bpems MoHTaxa Tpy6 anamertpom Boiwe 50 MM, ciegyet octaBndTb

B pacTpybe 3a30p 10-15 mm (ans Tpyb C Anametpom MeHee 50 MM 3a30p [OMKEH COCTABNATh Ll
10 mm). Mpu 3TOM pacTpyb HEOBXOAMMO 3aKPENUTbL C MOMOLLbI0 HEMOABUXHON ONOpbl. TAKUM  nenopuskHas  10-15 MM KoMneHcupylowmia
o6pa3om, octaslmecs B pactpybax 3a3opbl 10-15 MM ByayT KOMMEHCMPOBATL YANNHEHKE onopa Hasop

oKaTue Tpyb Npu M3MeHeHUW TemnepaTypbl.

1.5 Oukcauuns

(TosiKoBble TPpyObI BHYTPEHHEN KaHanu3aunm JomkHbl 6bITb CMOHTU-
POBaHbl KaK MOXXHO bnumxe K caHTexnpubopam. [lpy MOHTaXe HYKHO
YeTKO CoDONIAAThb MOHTAXHbIE CXeMbl W PELLeHUs N0 MOAKIIUYEHUI0
CaHTexnpubopoB, yKasaHHble B MPOEKTHOW foKymeHTauuu. Kaxpas
CeKUMS CTOSIKA AOMKHA ObiTb 3aUKCMPOBAHA K CTEHE MPU MOMOLLY
HErnofBUKHOM OMOPbl, KOTOPY HEODXOAUMO Pa3MecTUTb Noj, PacTpy-
bom. (TosiKoBast M ropu3oHTanbHas Tpybbl LOMKHBI KPENUTLCS KaK He-
MOABMXHbBIMM, TaK M CKOMb3sLWMMKU onopamu. B Tabnuue 2 npepcras-
NeHbl PeKOMEHAYEeMble PACcCTOSHUS MEXAY HEenofBUXKHLIMU ONopamu

Ans Tpy6 u3 nonunponunexa (m).

CKOMb3ALAn
onopa

HENoOABWM¥HasA onopa

Henoaeu»Haa onopa

Tabnuua 2

MakcumanbHoe paccTosiHue Mexay onopamu AJis Tpy6onposoaos (M)

HoMuHanbHbI BHEWHWIA AuamMeTp

Cnoco6 MoHTaxa Tpy6onpoBoaa

dn [MMm] rop13oHTanbHO BEpPTUKANIbHO
32 0,4 0,8
40 0,5 1,0
50 0,5 10
75 1,0 2,0
110 1,0 2,0
160 1,5 2,0

e ——




BHYTPEHHAA KAHAJIU3ALUA 13 NOMUMPOMUIIEHA

1.6 lpotnBonoxxapHasa 6e30nacHOCTb

[lns npenoTBPALLEHUS PAaCcNPOCTPAHEHUS MOXapa MO MAACTUKOBLIM
Tpybonposogam (M3, NBX, MNM) B cuctemax BogocHabKeHNs W KaHanu-
3aLWN KWIbIX U NPOMbILSIEHHbIX 3[@HNHA NPUMEHSETCS NPOTUBOMO-
JapHas camocpabatbiBalowas MydTa, KOTOPas OTHOCMTCA K NACCMB-
HbIM CUCTEMaM MPOTMBONOXXAPHON 3aLLUTBI.

B 3aBMCMMOCTM OT NNAHMPOBKW MOMELLEHMIA NPOTMBOMOXKAapHas
MydTa MOXKET NCNONb30BATLCS KaK B LWAXTaX, TaK W Ha OTKPbITbIX TPY-
bonpoBogax. Mydta ycTaHaBnMBaeTcs Ha Kaxnayilo Tpyby, npoxoas-
LYK Yepe3 CTeHy Unu nepekpbiTue. Npu nepexofe Mexay 3Taxamu
MydTa CTaHOBUTCS BMNOTHYK K BEPXHEMY NEPEKPbITUIO UK BHYTPH
Hero.

B cnyyae BO3HMKHOBEHMS NoXapa, MydTa NpensTcTBYeT pacnpo-
CTPaHeHM0 OrHg U Abima no Tpybonposoay, nokanusys ouar. [po-
TMBONOXapHas MydTa obecneynBaeT OrHECTOAKOCTb MeCT MPOXOAaA
NONMNPONMUIEHOBbLIX TPYD Yepe3 nepekpbITUS B TeUeHUE TPex Yacos,
YTO COOTBETCTBYET Knaccy orHectonkocty El 180.

Kopnyc MydTbl M3roToBNEH U3 OLMHKOBAHHO# CTANM TOALMHOM 1 MM,
BHyTpM Kopnyca pacnonoXeH BKNAAbIW M3 OFHE3aLLUTHOrO TepMo-
PaCLUMpAIOLLErocs MaTepuana, KoTopbli Npu HarpeBaHUn B YCIOBUSIX
noXapa nepeKpbIBAaeT NyTH NPOHUKHOBEHUS OFHSI B CMEXHbIe NoMe-
weHns. KoHCTpyKLmMS Kopryca - pa3beMHas, CneuuanbHas 3alenka
cnocobcTByeT bbICTPOMY BbINOMHEHUIO MOHTaXHbIX paboT. KpenneHus
MyGTbl K NOTONOYHOMY MEPeKPbITUI0 NPOU3BOLMUTCS C NOMOLLbIO NPH-
COBLMHEHNS NENecTKOB METanIMyeckoro Kopnyca Mydtbl nocpes-
CTBOM BUHTOB U Alobeneii.

OCHOBHbIE XapaKTepuUCTMKK CTaHAAPTHOI NPOTUBONOXAPHOA MydTbl Anametpom 110 Mm:

+  TabapuTbl: HapyKHbIA auametp - 132 MM, BHYTpeHHMiA - 110 MM, BbicoTa — 60 MM, Macca - 360 T.

+  Temnepatypa cpabatbiBanus: 1770-200° C

*  Knacc ornectroiikoctm: El 180

= Jlerkuit MOHTaX, BO3MOXHOCTb YCTAHOBKM B TPYAHOAOCTYMHbIX MECTax

- [lpumeHeHme cneunanbHbIX NOKPbITUIA U CNNaBoB 06ecneynBaeT BbICOKYI0 3GEKTUBHOCTL 3aLLUTbl OT NOXApPOB

Bo3M0XXHO U3roToBneHne nog 3akas NpOTMBONOXKAPHbLIX MyPT ApYrux anametpos - 50 Mm, 75 mm, 125 mm, 160 mm.




TPYBA PACTPYBHAS
di S L
npeag. npea. S b npea.
HOMMUHan HOMMUHan HOMUHan
OTKN. OTKN. OTKA.
0 150; 250;
32 0.3 1.8 0.4 35
9 500; 750;
40 0,3 1,8 0,4 0,9 3,5 [1000; 1500
+-10
t 50 0,3 18 0,4 09 3,5 [2000; 3000
B %r
- -
z _— 110 0,4 2,7 0,5 11 4,5 5000
160 0,5 39 0,6 1,6 6
DUKCATOP
Pazmep
32
50
110
0TBOA,
D1 a=15 a=30 a=45 a=67°30 a=87°30 ¢
MM Z1 Z2 Z1 Z2 Z1 Z2 Z1 Z2 Z1 Z2 ¢
32 5 7 6 11 9 12 14 17 20 22 47
40 5 8 7 11 10 14 16 20 23 26 47
. f 50 5 9 9 12 12 16 20 23 28 31 48
@ g
4 % 110 9 14 17 21 25 29 40 44 57 61 58




BHYTPEHHAA KAHATIN3ALIAA U3 NOMUMPOMIANEHA

oTBO4
D1 a=15 a=30 a=45 a=67°30 a=87°30 ¢
MM Z1 Z2 Z1 Z2 Z1 Z2 Z1 Z2 Z1 Z2 €
32 5 7 6 11 9 12 14 17 20 22 47
40 5 8 7 11 10 14 16 20 23 26 47
50 5 9 9 12 12 16 20 23 28 31 48
a
23 110 9 14 17 21 25 29 40 44 57 61 58
[ BOMHOWN PACTPYB
; " D1 L
{ MM MM
\/ = r S 32 85
40 98
50 94
4 110 125
HAOBMXXHASl MYDTA
D1 L
MM MM
| _ ~ 32 85
40 98
50 94
V4 110 125
160 158
KPECTOBMHA OOHOMJIOCKOCTHAS
D1 D2 a=45 a=87°30 t,
MM MM
Z1 Z2 Z3 Z1 Z2 Z3
50 50 12 61 61 28 30 30 48
110 50 -17 104 91 28 60 32 58
i
110 110 25 134 134 57 62 62 58
\ Dy




KPECTOBUHA OBYXIMNJIOCKOCTHAS

a=b=87°30
D1 D2 D3 ¢
MM MM MM 71 72 73 e
110 110 50 57 62 62 58
MEPEXOA, PEAYKLIMOHHbBIN
D1 D2 71 ¢
MM MM e
r 40 32 23 47
50 40 12 48
110 50 40 58
3AMTYLLKA
D1 L
MM MM
32 28
|l 40 28
L—- 50 28
110 32
TPOMHUK
a=45° a=87°30
D1/D2 ¢
MM Zl ZZ 23 zl ZZ ZZ e
MM MM MM MM MM MM
32/32 8 37 37 19 21 21 47
40/32 4 41 40 19 24 21 47
40/40 10 49 49 23 25 25 47
50/40 5 56 54 23 30 25 48
r;:| 50/50 12 61 61 28 30 30 48
|
110/50 17 104 91 28 60 32 58
J
2 / 3 110/110 25 134 134 57 62 62 58
& 160/110 12 168 159 58 86 64 68
D | 160/160 36 194 194 83 89 59 68




BHYTPEHHAA KAHAJIU3ALUA 13 NOMUNPOMUIIEHA

PEBU3MS
D1/D2 z, z,
MM MM MM
40/40 23 25
50/45 28 30
100/98 57 62
KOMMEHCALIMOHHbI NATPYBOK
D1 L t,
MM MM MM
3 — — H—H<
110 72 58
MPOTUBOMOXXAPHASI MAHXETA

D.,mm

12

20

25

32

40

50

65

75

90

110

160




1. TEXHWYECKAA UHOOPMALINA N ONUCAHUE CUCTEMbI SML

1.1 SML - cuctema 6e3pactpy6bHbix Tpyb M3 uyryHa

JntenHbin YYryH ABNAeTCA K/iaCCMYeCKUM mMatepuanom gnd KaHa/in3aunoHHbIX pr6, NMPUMEHAEMbIX B 3AdHUAX.

SML - cuctema 6e3pactpybHbIx TpY6 M3 NUTEAHOMO YYryHa, OKOHYATENbHO NPULLEALLIAs Ha CMeHy pacTpybHbimM Tpybam B 1982 roay. UcnbitaHHoe
CbIpbe, ynobHbIe B MCNONb30BaHNM GUTUHIN W HALEXKHbIE COeAMHEHNs 06pa3yT ManorabapuTHYIO0, HAAEXHYIO B IKCMNYATALMKU M M3HOCOCTOMKYIO
CUCTEMY, KOTOpasi MONTHOCTbI0 COOTBETCTBYET BbICOKNUM TPeO0BaHNAM COBPEMEHHOIO KAUEeCTBa XMUNbS U TEXHUYECKOr0 OCHALLEHNS 3[,aHWiA, a TakKe
BbINOJHSET TaKue BaXkHble TpeboBaHMs 6e30MacHOCTM KaK 3BYKON30NALMS Y NPOTMBONOXAPHAS 3alLuTa.

TexHnyeckoe kauyectBo SML-cuctembl CnocobCTBOBANO TOMY, YTO BAXKHENLLIME YYACTKM APEHAKHbIX CUCTEM 3AaHWI (KaHANM3aLWMs, MarucTpanbHbIi
[rnaBHbIA] TPY6ONPOBOA a TaKKe AOMKAEBAS KaHaNWU3aLWMs, NPONeraioLlas BHYTPM 3[aHMS) U3r0TaBNMBAIOTCS, KAK NPaBUIO, U3 IMTEAHOIO YyryHa.

CBoiicTBa MaTepuana

MnotHocTb YpapHasa npoyHocTb KoadduumneHT nuHeitHoro paciumpeHus

npumepHo 7,2 kr/am3 (71,5 kN/T3') (MK npoyHocTH Ha oxaTue) S350 MPa Tonbko 0,0105 mm/mK (mexay 0 n 100°C)
CootBeTcTBYET KOIPOULMEHTY TUHENHOTO

MuHMManbHas NPOYHOCTL Ha PaspbiB Moaynb ynpyroctu paclmpeHrws 6eToHa; Bo3MOXHO yknaaka B

~ 150 MPa ans dutuHros “200 MPa ans 078.10* no 12 .10* N/mm?2 Geton

Tpy6

MpoyHocTb Ha cxkaTue Koadduumnent Myaccona

NpUMepHO 3- 4-KpaTHas BennYMHa ~(0,3)

MPOYHOCTU Ha paspbiB

XuMunueckasa CTOMKOCTb

Koadduumnent rennonepepaum FP PREIS® SML BbICOKOYCTOMYMBBI NO
MpouHocTb Ha cpes 50-60 W/mK (npwu 20°C) OTHOLLEHMIO K CTOKaM 3aaHui ¢ pH o1 2 1o 12.
npumepHo 1,1- 1,6-kpaTHas BennMunHa
MPOYHOCTN Ha pa3pbiB TepMuueckan CTOMKOCTb

FP PREIS® SML cooTBeTCcTBYET KNnaccy
ropenus A2 B cooteetctBum ¢ EN 13501 - He
roput®

*TlpoBepeHo COOTBETCTBME CUCTEM KaHanM3aunoHHbIX Tpyb craHpapty EN-877, npunoxetue F.2 koToporo noateepxnaer:

YyryHHble u3nenus B COOTBETCTBMM C 3TOW EBPOMEACKOA HOPMOWN He SBASIOTCA FOPIOYAMM U BOCTIAMeHsoWUMNcs. B cnyyae noxapa oHu
COXPAHST (BOM GYHKLMOHANbHbIE CBOMCTBA U CBOK HALLEXHOCTb B TEYEHUE HECKONIbKMX YACOB, TO €CTb UX CTEHKM OCTAIOTC TepPMETUYHBIMMU
M0 OTHOLLEHMI K NNIaMEHN, Fa3aMm, He NpeTepneBas 3HauYMTeNbHbIX AedopMaLuii U U3MOMOB. LienocTHOCTL NPOeMOB B CTEHAX M NEPeKPbITUAX
coxpaHnserca.”

1.2 llpouszBopcTBO

PREIS & (O npou3BoauT CBOIO NPOAYKLMIO Ha nuTeiiHOM 3aBoge Ferro-Preis n3 nnactuHyartoro rpadura.

JlntenHbin 3aBop Ferro-Preis 060pyaoBaH CaMbiMi COBPEMEHHbIMI YCTaHOBKaMM. 3T0 cnocobcTByeT bonee 3¢pdpeKTMBHOMY NPON3BOACTBY
NPOAYKLMK, He HaHocAwWweMy yuwepba oKpyKalowweid cpese.

Hanbonbuee 3HaueHne npupaetca kayectsy nponykumn. Kak npomssogutens Preis & Co / Ferro-Preis ncnonb3yeTt BO3MOXHOCTb MOCTOSAHHO
KOHTPONMPOBaTb Bce 683 MCKNIOYEeHNS wark NPoM3BOACTBA W HEMPEPLIBHO YyULLaTh NPOLECCh NPOU3BOACTBA.

[N KOHTPONS MPOAYKLMM, A TAKXKEe ANS MOCTOSHHOA Pa3paboTKM HOBOWA MPOAYKUMM NPU OYEHb CIOXKHOA FEOMETPUM YYryHHbIX M3AeNuil
BBEAEHA B AedcTBMe 3D-CcUCTEMA M3MEPEHNS NOCEAHEr0 NOKONEHNS.

IS0 9001: 2000 u IS0 14001: 2004 (MexayHapoAHas OpraHM3aLMs No CTaHAAPTM3aLMK) CONPOBOXAAIOT BeCh NPOM3BOACTBEHHbIN NPOLIeCC.
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1.3 lpemMyuecTBa YYryHHON CUCTE@MbI KaHANM3aLuumn

) GE

3ByKousonauus- becymHbli [lpepoxpanutensHble

CIIUB BOAbI NpoTUBONOXapHble Mepbl FP
PREIS® SML-Tpybbl n dutuHrmn
SBNISIOTCS HEFOPHYUMU

(R

=

[pocToit, yHuBepCanbHbI MOHTaX
6e3 cneumanbHOro MHCTPYMeEHTa

HeuyBCTBUTENbHDI K BBICOKUM 1
HWU3KMM TeMrepaTypam, HesHauu-
TeMbHOE TeMI0BOe paclMpeHme
(0,0105 mm/mK) cooTBeTCTBYET
noka3arensm betoHa. bnarogaps
3TOMY BO3MOMHa YKIafiKa B 6eToH

100% BTOpPMYHOE MCNONb30Ba-

He pactpaumBaloTcs pecypcbl BHYTpeHHee NoKpbITHE 3aLUUTHBIM
Hue- HeT Npobnem, CBA3aHHbIX C

(McTOYHMKM CbIpbs). [IPOAYKUMA | (10eM BbICOKOKAYECTBEHHbBIM 1BYX-
yTUIn3auuen oTxon08 FP PREIS® SML coctout npenmy- KOMMOHEHTHbIM COCTaBOM

LeCTBEHHO U3 XeNe3Horo oma

Hannyywas 3awmta GuTMHrOB 0T
KOpPO3u1K C NOMOLLBH YCOBEepLUEH-
CTBOBAHHOI0 MOKPbITAS 3MOKCUA-
HOW CMOSI0iA

FP PREIS SML

IKOHOMUS BPEMEHM- BbICTPbI

BbicoKas NPOYHOCTb, HAMHOIO
MOHTa C NOMOLLbI0 Pa3bemoB

npesocxoaslas TpeboBanus
ctaHpapta EN 877

BbliCcoKas M3HOCOYCTOYNBOCTD,
npeBocxofHas 0bTekaemMocTb bna-
rofiaps rMaaKon noBepxHOCTU

(rabunbHag n coxpaHsaiowas
dopmy, yaaponpoyHas

1.4 Kontponb KayectBa

CeptuduumpoBaHHas cucrema obecrneyeHns KQUeCTBa M rapaHTus Ka-
YeCTBa YYryHHbIX KaHANN3aLMOHHbIX TPYD, GUTUHIOB M coepmMHuTENE
ABNAKTCS HALIMMU NOCTOSHHBLIMU NPUOPUTETAMM B NPON3BOLCTBE.




1.5 3HaK KauecTBa

3Hak KadectBa RAL, npucypaemblit 06LeCTBOM rapaHTUM KayecTBa, ABMSIETCS rapaHTOM YYTYHHbIX KaHanu3aLMOHHbIX TPYO, AOCTOiHBIX
BCSKOrO JoBepus.

Mop pykoBoACTBOM ,HeMewLKoro MHCTUTYTA rapaHTUN KayecTBa U MapKUPOBKM 3HakoM KauecTBa (RAL)" B CaHKT-ABrycTuHe 6bifio 0CHOBAHO
,0611eCTBO KauecTBa ApeHaKHOM TexHuku u otnmeku” (GEC).

InaBHoi 3afayeit 06LWECTBA ABNSETCA rapaHTUS NPEBOCXOAHOTO KAayecTBa MpOAYKLMK, KOTOPAs MOATBEPXKAAETC 3HAKOM KauecTBa. Heko-
TOpble NPOU3BOAMTENN HE COOTBETCTBYIOT YPOBHIO KAueCTBa, KOTOPOE SIBNSICTCA BAXKHBIM KPUTEPUEM NPUHATUS PELIeHUs B NOMb3Y YYTYHHbIX
KaHanmM3aLumnoHHbIX Tpy6.

(0 3HAKOM KayecTBa Mbl COOTBETCTBYEM TPebOBaHNAM HaLIMX NapTHEPOB N0 CMeLuaniu3npoBaHHON TOProBie, peMeCIeHHOMY NPOM3BOACTBY,
8 610PO NPOEKTMPOBAHMA 1 OPraHax BNACTH.

anI(y)K}J,EHVIe 3HdKad KayeCTBa npoucxoguT noaie yCrnewHoro noporocrodilero KOHTpona u3genui B npouecce npou3BoacTsa, KOTopoe npo-
BOAUTCA HE3aBNCUMbIM NPU3HAHHBIM UHCTUTYTOM KOHTPONA. Kpome 3T0ro, MUMHUMYM [BaXXAbl B rOA4 WHCTUTYTbl KOHTPOJIA NPOBOAAT BHEMN/a-
HOBVI0 NPOBEpPKY TpeTbMMM NnamMn ang Toro, yT0bbI FapaHTUPOBATb Ka4eCTBO NPOAVYKLUKN B COOTBETCTBUN CO CTPOrMMHK TpesoBaHMﬂMVl.

3TM MeponpuUsTUS rapaHTMPYIOT NOCTOSAHHOE BbICOKOE KAYeCTBO M JeMOHCTPUPYIOT BOMbLLYI0 OTBETCTBEHHOCTb NPOM3BOAMTENEN MO OTHOLLE-
HMIO K NAPTHEPAM MO PbIHKY-TOPrOBJIE, MOHTAXXHNKAM U KOHEYHbIM NoTpebuTensm.

Tpe60BaHMA U KOHTPONb

Tpe6oBaHMA B COOTBETCTBUM C EN 877 GEG
coneBoW TyMaH 350 vacos 1500 vacos
YCTOMUYMBOCTb K CTOYHBIM BOAAM™ 30 nHelt npu 23°C 30 pHet npu 50°C

PaclwmpeHHble UCMbITaHWS C arpecCUBHBIMU
YCTOMYMBOCTb K XUMUYECKMM BELLECTBAM pH 2 po pH 12,30 pHew npu 23°C BeLecTBamu, Hanpumep, GochopHoi
kucnotor (pH 1)

Mcnbimanus Ha CTORKOCTL k 1500 unknos ot 15°C u 10 93°C 1500 unKno. ot 15°C u 40 93°C
TepMOLI,MKJ'IMpOBaHMIO

*TUNWYHBIA COCTAaB CTOYHbIX Bog, cmoTpu EN 877:1999/A1:2006, paspen 5.7.2.2, Tabnuua 5

1.6 TexHonorns HaHeceHUs NOKPLITHIA Ha Tpybbl SML n puTNHIN

Tpy6bl SML v pUTUHTM NOKPLIBAIOTCS BbICOKOKAYECTBEHHbIM KPAaCHO-OYpbIM NMOKPbITUEM U3 IMOKCUAHOA CMONbI.

HaHneceHne NoKpbITUS INOKCUAHOA CMOJIOA HA BHYTPEHHIOW M BHELIHIOW NOBEPXHOCTb GUTUHIOB MPOUCXOANT METOLOM MOHOIO
MOrpyXXeHuns, nocne yero GuTuHrn obxuraoTcs Ha npotskeHun 45 muuyt npun 180°C. bnarogaps 3TOMy BO3HMKAET BbICOKONPOYHOE
coeauHeHne MexAY GUTUHTOM U MOKPLITUEM, @ TaKXKe CONPOTUBIAEMOCTb K TEPMUYECKUM U XMMNYECKUM BO3LEACTBUAM, KOTOpas
MpeBbIWAET 0YeHb CTPorue Hopmbl ctaHpaptoB EN 877 u RAL-GZ 698.

Tpybbl SML noKpbITbl KpaCHO-KOPUYHEBOW FPYHTOBKOWA TonwmnHOR B 40 MMKPOH B COOTBETCTBUW C AEACTBYHLWMUM CTAHRAPTOM
EN 877, B cnyyae HeobxoaMMOCTH Ha TPYHTOBKY MOTYT HbiTb HAHECEHbl CTAaHAAPTHbIE OPraHNYeCKue Naku 1 MHOTOCNONHOE NaKo-
Kpaco4yHoe nokpbiThe. [OKPbITME HA BHYTPEHHIOI MOBEPXHOCTb HAMbINAETCH CeTYATbIM IMNOKCMAHBIM MaTepManoM LBeTa OXpbl U
HafeXHo 3awuwaeT Tpyby oT arpeccUBHLIX CTOKOB.

MpousBoguTenb, MapKupoBKa

1. FP- MapK1poBKa NpoU3BOAMUTENS W U3r0-
TOBUTENS!

2. DIN- ToBapHbIil 3HaK colo3a
3. CE-0bs13aTenbHbIii 3HaK COOTBETCTBUS
4. EN 877- ccbinka Ha Hopmy

5. 3Hak KauectBa Ral- obuwecta kKauectsa
APEHAXHON TeXHUKM W OTNIMBKY (geq)

6. HoMMHanbHbIA BHYTPEHHNI AMaMeTp U
Yron HaK/oHa ¢pUTMHra

7. Mecsiu/rog- aata U3rotoBneHns
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1.7 UHCTpYKLMA N0 MOHTaXy

FP PREIS® SML Tpybbl, GUTUHIM 1 COEANHUTENbHBIE CUCTEMbI U3TOTABIMBAKTCA U KOHTPOJIMPYIOTCS B COOTBETCTBUM CO CTaHpapTom EN-877.
Tpybbl SML pa3pe3atotcs noTpebutensimu B COOTBETCTBUM C JKenaeMoi AnNMHOIA. Tpybbl n GUTUHIM COEANHATCA COOTBETCTBYIOLMMI XOMYTaMM.

E = FP PREIS® coeaunHutens Rapid

BEd¥| = FP PREIS® kpane

Aoxnaesas BoAa

npoTUBOMOXapHas
usonaumus

npu TpeboBaHNAX
NPOTUBOMOXAPHON
6e3onacHocTn

4

Kpane npwm

VICKpVIBneHVIM .

£

BepXHAs 6poBka ycTyna

Kpane Ha
YAMLBI = ypOBeHb HanopHoM T
obpatHoro noanopa Tpy6onposose

(ecnun Ha MecTe He
3a10)KeHO NHave)

K KaHany e ]

Kpase Ha BOAOCTOYHbIX
KONNEKTOpaX HUXe YPOBHA
obpartHoro nognopa

noAbeMHas yCTaHOBKa
ANA CTOYHbIX BOA,

OCHOBHas
BEHTUAAUNA

Hanpumep, DN 100
CTOYHblE BOAbI

DN 50

Hanpumep,
DN1

fio

fi ik 11
BEHTUNALNSA,
BbIXOAALLASA Yepe3
Kpbily

BEHTUNALNA,
noacoeAnNHeHHas
K rnaBHou
BEHTUNALMM

Kpane, echu pasneHue
npesbiwaet 0,5 bar

noAbeMHas yCTaHOBKa,
Hanpumep, DN 80

BMYCKHOW KaHan

[opu3oHTanbHble TpyboONpoBoOAbl JOMKHbI ObITb AOCTAaTOYHO 3a-
KpenneHbl BO BCEX MeCTax M3MEHEHWs HanpaBfieHWs U OTBETBe-
Husax. CnyckHoi Tpy6onpoBog (CTOsIKM) HeOBXOAMMO 3aKpennsThb C
MaKCUManbHbIM UHTEpBaNoM B 2 M. B 3paHMAX BbICOTHOCTBIO 0 5
Jtaxeii ctosikm ot DN 100 Heobxonumo GpuKCMpoBaTh OT oceaHus C
NoMoLLbto onopbl cTosika. Kpome Toro, B 3naHnsx bonbluei 3TaxHo-
CT HeobXo[MMO BCTPanBaThb Ha KAXKAOM NSTOM 3TaxKe Onopy CTo-
fKa.

Tpy6onpoBoabl A/ CTOYHbIX BOA, OCHOBAHbI M0 NpuHUMNY 6e3Ha-
nopHbix. OHAKO 3TO HE WCKIIOYAET, YTO Npyu ONpefieNeHHbIX IKC-
NAYaTaLMOHHbIX COCTOSHUSIX BO3MOXHO BOSHUKHOBEHME [1aBNeHMs B
TpybonpoBopaax. Mo3tomy TpybonpoBoAbl ANS CTOYHBIX BOJ, U BEHTU-
NSUNOHHbIe TPY6ONpoBOAbI AOMKHBI BbIAEPXKNBATL AABNEHUE U CO-
XPaHATb MOCTOSHHYI0 FePMETUYHOCTb NPU BHYTPEHHEM W BHELIHEM
n36biTouHOM AasneHun B npegenax ot 0 go 0,5 bar npu Bo3moxxHoOM
B3aMMOJeACTBUN Mexay TpPybonpoBoaOM 1 €ro BHELWHUMM YCI0BU-
amu. [Ins Toro YTobbI BblAEPKaTh 3TO aBneHue, yactv Tpybonposo-
[.a AOMKHbI ObITb COBAMHEHbI, YCTAHOBMEHbI U 3aKPen/eHbl 0CeBbIM
CMMOBbIM 3aMbIKaHMEM,

Cnepyet 0bpaTuTb BHUMaHMe, 4To B TPYybONpPOBOAAX 11 CTOUHBIX
BOfL MOXET BO3HUKHYTb Hosee BbICOKOE BHYTPEHHEE AaBNeHue, YeM
0,5 bar, Hanpumep, B

* KONNeKTopax A0KAeBOM KaHanM3aumm
- Tpy6onpoBogax B 30Hax 0bpaTHoro noanopa

* CTouHbIX TpybonpoBopax, nponeraiowux bonee yem yepes 0AHO
0CHOBaHMe, be3 fanbHeiLwero BbINycka

* HaNopHbIX pr60np030p,ax Nno nepeKa4yke CTOYHbIX BOA,

TpybonpoBogbl C coeaMHeHUsIMM 663 0CeBOT0 CUIOBOTO 3aMbIKAHMS,
B KOTOPbIX MIaHOMEPHO BO3HMKAET UM MOXET BO3HUKHYTL B IKCMY-
aTaLMOHHOM COCTOSIHUM BHYTPEHHee [aBMeHne, HeobXoAMMOo HafeXKHo
3aKpenuTb, NPeXae BCero Npy U3MEHEHUSIX HanpasneHus C NOMOLLbIO
COOTBETCTBYIOLLMX KPEN/IeHMiA NPOTUB COCKaNb3bIBAHUA W CABUFA OCH.
Tpebyemoe oceBoe (MNOBOE 3aMblKaHue AOCTUraeTcst B Tpybax SML un
duTnHrax SML € nomoLLbio YKpenneHnst COeSMHEHWIA AONOMHUTENbHbI-
MM MaHeTamu (Kpane) (BHyTpeHHee aasneHme oo 10 bar).




2.1 KoHcTpyKTUBHbBIE pa3mepbl TpYObI, GUTUHIK, COeANHEHUS

Hapy)KHbITMn.uame'rp, TO/LLMHA CTEHbI, MM Bec Tpy6bl
HOMMH/IbHbIA TPYGbI U Bx:;;::uu NoBepXHOCTb
BHYTPEHHMiA (acoHHble 30Ha HanoNHeHHas I1pM6.rIMp3MTean0
AnameTp Aonycrumoe yacrtu, nycras NONIHOCTbIO 2
DN,, MM DE | oTknoHeHue, e ponycrumoe YNNOTHEHUSA | -npu6AUIUTENIBHO -NPUBAMIHTENbHO M” Ha M
MM OTK/IOHEHHUe, t Kr/m Kr/m
MM
50 58 3,5 -0,5 30 43 6,4 0,18
70 78 35 -0,5 35 59 9,9 0,25
75-S 75 +f 3,5 -0,5 35 5,7 10,1 0,25
80 83 3,5 -0,5 35 6,3 10,6 0,26
100 110 3,5 -0,5 40 8,5 16,7 0,35
125 135 +2 4,0 -0,5 45 11,9 24.5 0,42
150 160 -2 4,0 -0,5 50 14,2 32,2 0,50
200 210 50 -1,0 60 233 54,5 0,65
250 74 | 23 55 10 70 335 876 085
300 326 6,0 -1,0 80 43,6 120,6 1,02
2.2 SML 1py6bI U pacoHHbIE YacTK
Tpy6a 3000 mm DN apTuKyn Kr/wWT. X
50 26620 13,0
70 26621 17,7
75-S 19903 17,0
80 26622 18,9
100 26623 254
125 26624 35,7
" 150 26626 425
B e 1
g 200 26627 69,8
250 26628 102,5
300 26629 130,7
otBop, 15° DN apTuKyn Kr/wr. X
50 11270 0,4 40
70 11269 0,6 45
75-S 25935 0,6 45
80 19945 0,7 45
100 10041 1,0 50
125 11268 1.7 60
150 11267 2,5 65
200 19844 4,6 80
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oTBop, 22° DN apTUKyn Kr/wr. X
X 75-S 20916 0,7 45
. * 100 25964 13 50
oreoga 30° DN apTuKyn Kr/wr. X
50 11266 0,5 45

70 10042 0,7 50

X 75-S 25936 0,7 50

80 19946 0,8 50

100 10043 1.3 60

X 125 11265 2,0 70

150 11264 3,0 80

200 19845 54 95
250 10045 9,7 110
300 10048 15,5 130

oTBop, 45° DN apTUKyn Kr/WrT. X
50 10050 0,5 50

70 10067 0,9 60

75-S 15552 0,8 60

80 13875 0,9 60

100 10073 1,6 70

125 10076 2,3 80

150 10079 3,5 90
X 200 10082 5,7 110
45° 250 18242 10,3 130
300 10096 16,5 155

otsog 70° DN apTUKyn Kr/wWT. X
50 19709 0,7 65

: 70 10112 11 75

75-S 25937 11 75

i 80 23733 11 80

100 10113 19 90
125 11263 29 105
= 150 11262 43 120
200 10115 7,7 145

oTBop, 88° DN apTuKyn Kr/WT. X
50 10118 0,7 75

70 10121 1,2 90

75-S 15553 1,2 90

80 13876 13 95
100 10125 2,1 110
125 10129 3,2 125
150 10131 43 145
200 18241 8,8 180

OTBOJ, C YA/IMHEHHbIM KoNleHoM 45° DN apTUKyn Kr/WT. X1 X2 K
K
_______ 100 10101 4,2 250 70 180
*




OTBOA, C YAJIMHEHHbIM KoleHoM 88° DN apTUKyn Kr/wr. X1 X2 K

100 10109 3,6 250 110 140
DN apTUKyn Kr/LwWT. X1 X2 Xs
50 19115 1,0 50 100 121
70 19986 1,8 60 120 145
80 19985 19 60 120 145
100 10152 3,2 70 140 170
125 10151 43 80 160 195
150 10154 6,2 90 180 219
DN apTUKyn Kr/wr. X1 X2 Xz
100 10032 438 70 312 291
125 10037 6,4 80 322 308
150 10039 9,6 90 334 326
TopueBas 3arnyLKa DN apTUKyn Kr/wWT. L
50 11284 0,3 30
70 11287 0,4 35
75-S 25952 0,4 35
80 13888 0,5 35
100 10150 0,8 40
- 125 19114 11 45
150 11290 1,6 80
200 19850 3.1 60
250 19851 6,0 70
300 21633 9,5 80
onopHas Tpy6a ans cTosikoB 6e3 DN apTUKyn Kr/wT. D L
OMOPHOrO0 KOJNbLa
50 19852 13 87 200
L 70 11276 1,8 106 200
80 13887 1,8 118 220
100 10106 2,7 145 200
L [ ]
125 11275 30 170 200
150 11274 4,0 195 200
200 20499 59 245 200
250 19854 18,7 340 300
peBuU3UA € KPbILLKOWH DN apTUKyn Kr/wWT. H d1 d2 L
>0 13226 23 59 53 105 190
SRNENE 70 10133 2,8 69 73 125 210
e -
: ; 75-5 21783 28 68 73 125 210
80 13885 3,5 71 73 125 210
100 10135 48 84 104 159 260
83
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peBusus ¢ KBaAPaTHOM KPbILUKOM DN apTuKyn Kr/wr. H C d A F L
100 10122 70 83 160 100 200 230 340
125 10128 10,0 101 190 125 225 255 370
150 10130 12,8 112 215 150 250 280 395
200 18468 25,2 137 265 200 300 330 465
250 18469 36,5 170 330 259 350 426 570
300 18471 51,0 195 380 309 400 476 640
peBU3MSA C 3aMKOM U NepeKUHbIM DN apTvKyn Kr/wr. A F d H L
pblbluarom
100 10114 9,2 250 275 110 160 400
] 125 10117 10,2 250 275 135 172,5 410
l | ] 150 10119 11,5 250 275 160 185 420
L+ 200 10120 179 250 275 210 210 440
BynKa:::E:g:aﬁ?obﬁu:ecsuHoﬁ DN apruiyn kr/ur. b1 b2 A B ¢
50 10104 0,8 61 93 195 148 25
70 10024 1,0 81 114 215 166 26
o, 2 80 24013 1,1 87 133 218 175 19
100 10027 1,4 115 147 250 202 28
HHE ! K >IC 125 21139 1,5 138 171 275 224 28
A 150 21918 2,0 163 199 300 252 30
200 21237 3,0 215 250 360 310 30
TPOWHUK 45° DN apTUKyn Kr/wr. X1 X2 X3 L
50x50 17017 14 50 135 135 185
70x50 10002 1,6 40 150 150 190
75-S x 50 25950 21 40 130 130 170
80x50 19756 1,6 45 135 135 180
70x70 10028 21 55 160 160 215
75-S x 75-S 15554 21 55 160 160 215
80x80 13878 23 60 155 155 215
100x50 10029 23 35 165 165 200
100x70 10030 3,0 50 185 185 235
100 x 75-S 15555 3,0 50 185 185 235
100x80 13877 3,5 50 170 170 220
100x100 10033 4.4 70 205 205 275
125x50 11301 3,2 20 185 185 205
125x70 11302 4,0 40 200 200 240
125x80 23831 4.4 51 189 189 240
125x100 10034 5,0 60 220 220 280
125x125 10035 6,1 80 240 240 320
150x70 11300 5,3 30 215 215 245
L 150x80 21002 5,3 115 140 105 220
150x100 10060 6,5 55 240 240 295
150x125 10061 7,2 70 255 255 325
X 150x150 10062 83 90 265 265 355
200x100 11299 10,0 40 265 265 305
84




200x125 11298 11,6 55 280 280 335
200x150 10063 13,3 75 300 300 375
200x200 11297 17,7 115 340 340 455
250x100 10064 13,6 15 310 310 325
250x125 10065 16,3 35 335 335 370
250x200 10068 20,4 90 385 385 475
250x250 10071 31,5 130 430 430 560
300x125 10072 21,0 15 360 360 375
300x200 10074 30,0 70 440 415 485
300x250 10075 36,9 115 465 465 580
300x300 10077 48,2 155 505 505 660

TPOHUK 70° DN apTUKyn Kr/wWT. X1 X2 Xz L
50x50 24870 0,9 55 80 80 135
70x50 24869 1,0 55 90 90 145
70x70 22405 1,2 70 100 100 170
100x50 10080 19 55 110 100 155
100x70 10081 2,4 70 120 110 180
100x100 10083 29 85 130 130 215
125x100 11257 39 85 145 140 225
200 x 200 10084 12,2 140 225 225 365

TpoitHuk 88° DN apTUKyn Kr/wWT. X1 X2 X3 L
50x50 11296 11 79 80 66 145
70x50 10086 13 83 90 72 155
80x50 19757 14 85 90 75 160
70x70 10087 1,7 97 95 83 180
75-Sx75-S 20409 1,6 97 95 83 180
80x80 13880 1,8 95 95 85 180
100x50 10088 21 94 105 76 170
100x70 10089 24 102 110 88 190
100 x 75-S 18088 2,3 102 110 88 190
100x80 13879 24 100 110 90 190
100x100 10090 29 115 115 105 220
— 88" 125x50 11295 3,0 98 120 82 180
| * > 125x70 10097 36 107 125 93 200
X3 | 125x80 23992 34 105 125 100 205
L & -— 125x100 11294 4,0 125 130 110 235
v 125x125 19841 4,6 137 135 123 260
i 150x50 10095 44 100 140 100 200
IL’_J 150x100 10099 47 130 145 115 245
2 150x125 19842 6,2 147 150 128 275
150x150 19843 6,9 158 155 142 300
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SML- CUCTEMA KAHATIM3ALUMOHHbIX BE3PACTPYBHbIX TPYB U3 IUTEMHOTO YYrYHA

KpecTtoBuHa 45° DN ApTUKYN | Kr/wr. X1 X2 X3 L
1007100100 | 21186 3,8 70 130 130 215
DN apTMKyn | Kr/wr. X1 X2 X3 L
100*1007100 | 10146 34 115 120 105 220
1501007100 | 21826 6,1 130 130 145 245
DN ApTUKYN | Kr/wr. X1 X2 X3 L
100*100*100 | 20463 3,6 85 130 130 215
DN apTMKyn | Kr/wr. X1 X2 Xs L
100*50*50 11288 2,2 100 80 105 180
100*100*100 | 10138 39 120 120 120 230
1501007100 | 19847 71 130 115 145 245
100*70*70 20619 3,0 102 88 110 190
12571007100 | 19846 5,0 130 115 135 245
S-otBOA, DN apTuKyn Kr/wWT. A
11261 2,5 65
100
11258 34 130
nepexoAHUK BHEL,@HTPEHHbIN DN apTUKyn Kr/wWT. A L
70/50 10139 0,5 10 75
75-S/50 20410 0,6 10 75
80/50 13884 0,7 13 80
100/50 10140 0,9 25 80
100/70 10142 0,9 16 85
100/75-S 18089 0,9 10 75
100/80 13882 11 14 90
125/50 19856 14 38,5 85
125/70 10144 1,5 28,5 90
125/80 23833 1,7 26 95
125/100 10145 1,6 12,5 95
150/80 20676 23 39 100
150/100 10147 2,2 25 105
150/125 10149 25 12,5 110
200/100 18654 4,1 50 115
200/125 19762 4,1 37,5 120
t1 200/150 18243 43 25 125
L — I 250/150 18244 6,8 57 140
t2 2507200 18245 7,0 32 145
300/200 20816 11,4 58 160
300/250 19126 12,4 26 170
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KQHa/IM3aLMOHHbIN CUPOHHBIN 3aTBOP DN apTuKyn Kr/wr. | h X1 X2 X3 X4 w
50 20182 2,9 190 | 250 | 182 68 122 68 60
70 20170 58 265 | 293 | 200 93 172 93 60
80 23848 59 265 | 293 | 200 93 172 93 60
100 17988 9,5 325 | 392 | 282 | 110 | 215 110 100
125 19859 13,0 390 | 446 | 316 | 130 | 260 130 100
150 20191 21,8 470 | 493 | 348 | 145 | 325 145 100
200 20177 384 600 | 600 | 420 | 180 | 400 200 100
c1UdOH A0XKAEBbIX BOA, DN apTuKyn Kr/wr. | 12 13 a b
lﬁi . BEPTHKANEHO
100 11271 18,5 588 90 408 276 124
I
— 125 11272 28,5 687 100 487 344 144
- o

2.3 SML- coepuHuTenbHbIE 3neMeHTbI ana Tpybonposoaos

0CeBOEe CUI0BOE 3aMblKaHue
DN u paBnenue (bar) COBMECTUMOCTb
2|2 o
S8 |8 :
g 2,8 [T,
Se |e g | = o | R &
50 | 70 | 80 | 75-S | 100 | 125 | 150 | 200 | 250 | 300 | T v | v 8 §B s | 88
g2 23 & g°
gx|a g | ¥|§
g & =
coenuHuTeENb
v x Y, v
FP PREIS® Rapid 6 05/05{05| 05|05 /|05|05]|05]|03) 03
FP PREIS® Rapid @ 10 | 10 | 10 10 7 6 4 3 v x x x
Kpane
(é(\)/e,D,MHVITenb 0 L _ _ _ _ _ _ _ _ N N v v
kpane CV $ 10[10] 10| 10 | 10| 5 | 5 | 3 v x | v x
Rapid | Rapid Rapid Rapid Rapid Rapid Rapid Rapid Rapid Rapid
10 10 10 10 10 10 5 5 3 3
YHUBEpCanbHble v N v N
Kpane
v | oV | v | v v | Qv | Qv | V| OV | TV
5| 5* | 5* 5* 5* 5* 5* | 5% | 3 | 3"
Konfix O - - - - - -

*NaHHble Ans VHUBEpPCasibHbIX Kpane B COeAUHEHUN C COeAUHUTEIbHbIMU 3aXXUMaMU Q)
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SML- CUCTEMA KAHATIM3ALUMOHHbIX BE3PACTPYBHbIX TPYB U3 IUTEMHOTO YYrYHA

XapaKTepucTuka coefuHUTeNbHbIX 3neMeHToB SML

Kon-Bo wr. MOMEHT
® . . .
coeauHutens FP PREIS® Rapid ¢ ynnoTHuTenbHol npoknaakoin EPDM DN Byn. apTUKyn satskkn Nm
e[1poaykums, coorsetcTBytowas craHaapty DIN EN877 50 100 20903 13-15
eMartepuan: xpomucras ctanb 1.4520
*Bblicokas 3aLmTa oT KOppo3mmu bnarogaps cneunanbHOMy 70 100 20904 13-15
MOKPbLITUIO COEAMHUTENbHBIX YacTel
*QceBas Harpyska o 0,5bar BHyTpeHHero naBneHus 75-S 100 23335 13-15
*3aTSXKa TONbKO 04HMM BMHTOM (o DN100)
*OnpepenexHne cKoca C NOMOLLbIO BU3YaNbHOIO KOHTpons 6e3 80 100 20905 13-15
Cneunann3MpoBaHHOIO MHCTPYMEHTa
*BbICTPbIN MOHTAX M AEMOHTaX 100 50 20906 13-15
e/IHTerpnpoBaHHbIN ynaoTHuTenb 3 EPDM
*Bbicokasi nonepeyHast KeCTKOCTb - BO3MOXHa 125 35 20907 13-15
npenBapuTtensHas cbopka Tpybonposoaa
+CoOTBETCTBYET MEPaM NPOTUBOMOXAPHOM 3alLMThI B 150 25 20908 13-15
COOTBETCTBMM CO CTAHAAPTOM
200 15 2193 13-15
Kon-so wr. MOMEHT
® . . .
coeaunutenb FP PREIS® Rapid c ynnoTtHutenbHoi npoknaakoin EPDM DN B yn. apTUKYN | ik Nm
» 06/1aCTb NPUMEHEHMS: NPOKNALKa B FPyHTE, CBOBOAHOE 50 50 26680 13-15
aTMoCdhepHoe BO3AEeNCTBUE, arpeccuBHas cpesa
(BO3LYX, COAEpXKaLLMiA CONK,...)
e oceBas Harpyska fo 0,5 bar BHyTpeHHero faBneHus 70 50 26682 13-15
* 3aTAXKa TOJIbKO 0gHMM BMHTOM g0 DN 100
e MaTepuan: 75-S 50 26683 13-15
- 3aKMMHOE KOJbL,O: BbiICOKOKauyecTBeHHas ctanb V4A 1.4571
- 3aNOpPHbIMA BUHT M6 X 45 MM, 6 MM 100 50 26685 13-15
LwecTurpaHHoe yrnybneHue: BbICOKOkayecTBeHHas cranb A4-80
- 3aKpyTKa: BbICOKOKauYecTBeHHas ctanb V4A 1.4404
- 3BYKOM30M1UMOHHag pe3uHa: EPDM - Shore=55° +/-5° 150 25 26687 13-15
. Kon-so MOMEHT
®
FP PREIS® Rapid kpane DN urr.e yn. apTUKYN | ki Nm
e Matepuan: DD11 - ouMHKOBaH ranbBaHUYECKUM METOA0M 50 25 21855 27-29
npefoxpaHuTenbHas Wwakiba 0ceBOro CMNOBOIO 3aMblKaHUS
e AN BHyTpeHHero aasnenus o 10 bar
e 2 MONOBUHbI 33%XMMa C Kpane U 4 BUHTA C BHYTPEHHUM 70/75/80 25 21856 27-29
wecturpaHHmMkom (aoDN125)
* TO XXe MPUMEeHeHne UHCTPYMEeHTa KaK M Ans CoefuHuTens 100 25 21857 27-29
FP PREIS® RAPID,npu 3ToM He TpebyeTcs cMeHa
MHCTPYMEHTA = 3KOHOMMKA paboyero BpeMeHu 125 10 21858 27-29
¢ 061aCTb NPUMEHEHMS: HAMOPHbIN [HarHeTaTeNbHbIN]
Tpy6onpoBoa, Tpy6onpoBoabl 415 AOXAEBbLIX U CTOYHbIX BOZ, B
30Hax obpaTHoro noanopa 150 10 21859 27-29
o " Kon-Bo MOMEHT
coeauHutennb CV ¢ coeauHuTeNbHOM Npoknaakoii EPDM DN wT. B yn. apTUKyn satskkn Nm
50 100 18405 4-6
70 100 18406 4-6
*HaJeXHbli COeAMHMTENb ANS Nt06Oro CTaHAapTHOrO 755 100 18408 4-6
NMPUMEHEHMS B YCTAHOBKAaX /19 OTBOAA CTOYHbIX BOJ, 80 50 18407 6-8
¢2- BUHTOBOM COEAMHUTEND
*HWM3Kas MOHTAXHas [KOHCTPYKTMBHAsA] BbICOTA 100 50 18409 10-12
*MPUroAeH TakKXe Angd peEMOHTHbIX u,eneﬁ 125 25 18410 10-12
*HEe COOTBETCTBYET TPEHOBAHUAM NPOTUBOMOXKAPHBIX
MeponpusTUin 150 20 18411 10-12
200 10 18412 15-20
250 10 18413 15-20
300 10 18414 15-20




Kon-Bo MOMEHT

CV kpane DN WT. B YN. TV | sarakn Nm
* MPOAONbHbIN NPEAOXPAHUTENbHBIN 3aXKMM C CUNTOBbLIM 50 10 24768 12-14
3aMbIKaHWEM
e AN BHYTPEHHEN OkmMatoLlei Harpysku ao 10 bar 70 10 24769 12-14
e MaTepwuan: OUMHKOBaHHas CTaNb -
* 3aMN0OPHas 4YacTb: OLMHKOBAHHAs CTaNb 80 10 24770 12-14
* PasMeps! BUHTa. . § 100 10 24771 32-35
- DN 50-80: umnuHapuyeckmini BUHT C TONOBKOM C LLECTUIPaHHBIM
yrnybneHuem ¢ nogknagHon waribon M8 x 50 125 10 24772 37-35
- DN 100-150: uMnmMHApUYECKUIA BUHT C FONIOBKOW C
LecTurpaHHbIM yrnybneHmeM c nogknaaHou waibon M10 x 45 150 5 24348 45-49
* chepa npuMeHeHUs: Tpy6onNpoBOLbl A1 LOXKAEBbIX U CTOYHbIX
BOJ, B 30Hax obpaTHoro noanopa 200 1 24349 40-50
Kon-so MOMEHT
Universal kpane DN WIT. B apTUKyn saTsoikn Nm
yn.
eKpasne 15 BbICOKOM pacTarMBatoLLeit HarpysKku 50 10 19990 3aTsKKa
-FP PREIS®RAPID no makc. 10 bar
-CV no makc. 5 bar (DN 50 - DN 200) 70 10 19992 3aTsikKa
-CV po makc. 3 bar (DN 250-DN .7)00) 80 10 19993 3aTHKKA
*TONIbKO 2 LIYpYyna -> MeHbLLE BPEMEHM Ha MOHTaX
©33TSXKKA -> HE HY)XXHbI CMeLManbHble UHCTPYMEHTbI 100 10 19994 3aTSKKA
(BM3yanbHbI KOHTPONb) 125 5 19995 aTSKKa
*TONbKO 1 Kpane Ans HeCKONbKUX COeAMHUTENeN -> 0KONO
15% 3KOHOMMM Ha CKNAACKMX pacxomax 150 3 19996 3aTKKA
*0061aCTb NPUMEHEHMS: HACOCHbIW HaMOPHbIN
[HarHeTaTenbHbIN] Tpyb6ONPOBOA NO NEpeKayke CTOYHbIX 200 4 19997 3aTskka
BOA; TPy6ONpoBOAbI 415 AOXKAEBbIX M CTOYHbIX BOA B 30HAX 250 4 23196 3aTKKA
o6partoro noanopa 300 4 23197 3aTAKKa
Konfix DN VE apTUKyn
« [1ns nepexopa OT ApYrMx MaTepuanos (CTanb Umu 50 50 18240
CUHTETUYeCKMI MaTepuman) k SML
« ¢ NORMACLAMP® 70 50 19120
TORRO® 80 20 19999
LUMPUHOM NeHTbl 12MM; neHTa
1.4016 cunbHbIM XOMYT C YepBAYHOWM [MoaynbHO] pe3bboii 100 20 18656
¢ Mmatepuan EPDM 125 10 19121
Rollfix DN VE apTuKyn
e NS COEAMHEHUS YYTyHHbIX TpY6 ¢ HT-Tpy6amu (Tpy6bl Ans 50 20 25771
BblCOKOTEMMNepaTypHoro cmea) unu KG-tpybamu (ans
Hapy>KHOM 70 20 25772
karanusauuv) 100 20 25773
e C MydTO¥t unm ang noacoennHeHns KG-tpyb K YyryHHbIM
Tpyb6am c MmydToM 125 20 26305
¢ 3KOHOMWUS BPEMEHU
¢ 0TNaAaeT Heo6XOAMMOCTb B XPAaHEHUM ABOWHbIX 150 20 26308
CKNaACKMX
3anacoB (YniOTHUTENN + HATSXKHOE YCTPOMCTBO) 200 20 26309
* HafleXXHoe coefnHeHne
e MaTepuan: EPDM

[ipyryto NpoAYKLMIO 1 TEXHNYECKOE OMMCAHNEe MOXHO MOMYYNTb MO AONOHUTENLHOMY 3anpocy.




SML- CUCTEMA KAHATIM3ALUMOHHbIX BE3PACTPYBHbIX TPYB U3 IUTEMHOTO YYrYHA

2.4 lepexopHble COeAUHNTENIbHDIE 3/1eMEHTbI

YHuMBepCanbHble COeAMHUTENbHbIE 3IEMeHTbI MPUMEHAKTCA ANs CThiKa TPY6 W3 pa3nuyHbix MaTepuanos (SML, kepamuyeckux,LORO-X,
3TepHuTa, Skolan, nonumepHbix Tpy6 1 Ap.). 06NacTb NPUMeHeHNs COeANHUTENbHBIX 3IEMEHTOB Pa3NNYaeTCs Mo MPOYHOCTM Ha OKaTue
(HOpMaATMBHOMY COMPOTMBIEHUIO) U COMPOTUBIEHUSIM K NOMEPEYHbIM Harpy3KaM.

YHMBepcanbHblii coefuHUTeNbHbIA 3nemeHT LP 0,6 bar *

0bnactb npUMeHeHNs: BHYTPeHHee npumep:
nasnenue no 0,6 bar, 6e3
Cpe3bIBaLLNX YCUNNiA
IInanasoi sancuna. or 24-25mu Ofoawasenne | MOXOCeBOE | wMpHa | gec
PeKOMEH/YeMblil MOMEHT 3aTSKKM: u3penus P di (MM cequpma (Mm) (kr)
A0 100MM-3Nm / o1 100MmM-6Nm

ALPT15 100-115 120 0,45

VYHMBepCanbHblit COeANHUTENbHbIA InemeHT HP 2,5 bar *

npumep:

06nacTb NpUMeHeHUs:: BHYTPEHHee PUMED
Aasnenve 1o 2,5 bar, MEeX0ceBoe WMPUHA
CO CPe3bIBAKLMMU YCUIUAMM 0603HaueHune BeC
[lnanazoH 3axuma: ot 55-385mm n3genus PacCTosHNE | nonepeutoro (kr)
PekomeHpyemblit MOMeHT di (mm cederius (M)
3aTsokku: 10Nm

AHPTI5 100-115 120 08

VHI/IBEpcaJ'IbeIE nepexoaHUKN NPpUMeHaTCa ang HaeXHbIX U 3KOHOMUYHbIX NnepexonoB nnbo cmeHbI HOMWHAJIbHOFOBHYTPEHHETr 0
AnaMeTpa Aang Bcex mMatepuasnos prﬁ ONng BHYTPEHHUX NpoBOAOK. anI coefuHeHUn pr6 C pa3nnyHbiMN HOMUHANTbHbIMW BHYTPEHHUMU
ANaMeTpaMin, HapyXHbIMU ONAMETPaMK N prﬁ U3 pa3NinyHbIX MaTepunasnos HEOﬁXOJJ,VIMO COGJ’IIOJJ,aTb HanpaB/ieHne NnoToKa.

YHuBepcanbHblit nepexogHuk 0,6 bar *

npumep:
Obnactb npumenenns: go 0,6 bar pUMep
BHYTpeHHee faBneHune be3
cpessa o ousiauenye | MENICEROE | wenocesoe || WIDINE | e
[lnanasoH 3axuma: o1 32-460Mm u3nenus A di (Mm B di (MM CeveHns (Mm) (kr)

PekoMeHyeMbI MOMEHT 3aTSKKM:
0 100MM-3Nm / ot 100MmM-6Nm

AUGTI53 100-T15 40-50 120 045

*MaTtepuan: YHNBepcanbHble CORLMHUTENbHBIE JIEMEHThI U YHUBEPCAJIbHBIE MEPEXOAHNKM U3 BbICOKOKAYeCTBEHHOTO 030HOCTOAKOrO
EPDM-3nactomepa (3TuneH-nponuneH-aneH-Kkayuyka). (TsxHble XOMyTbl U3 ayCTEHUTHON HEPXKABEHLLEH BbICOKOKAYECTBEHHON CTanu
(1.4301,V2A). Xummuyeckas cTonKocTb: ciefyeT u3beratb KOHTAaKTa ¢ 6@H3UHOM, YCIOBHLIMW Maciamu (TOMMBOM) UM PACTBOPUTENSIMA.
Boicokas ycToiumBOCTb K KMCnoTam 1 wenoyam. Mogxoaut Ans npoknapok B rpyHTe. UV-ceTocToiiKkne. TeMnepaTypocToiKoCTb:

ot -40°C po +120°C.
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3ATNOPHAS! APMATYPA. LLIAPOBBIE KPAHbI

J1aTyHHble LwapoBble KPaHbI U3roTaBNMBAIOTCS C YYETOM BCEX eBPOMECKUX M POCCUIACKMX HOPM MO NPOWU3BOACTBY 3aMOpPHOA apMaTypbl ANs XONOAHOTO,
ropsyero BOLOCHAbKeHMs, OTONMEHMS, a TakoKe ANS CUCTEM NUTLEBOro BofocHabKenms. Kpaubl ceptudmumposanbl cornacHo OCT u pekomenpaytoTcs
LIS YCTAHOBKM B KauecTee 3anopHoi apmatypbl. (peau niocoB NaTyHHbIX LWAPOBbIX KPAHOB, NOCTaBnsieMbix komnanueii POCTepm, MOXHO OTMETUTL
CNoNb30BaHNe CaMoro CoBpemMeHHOro 0bopya0BaHUs Npu NPOM3BOACTBE, NPUMEHEHME UCKIIOUYNTENBHO Be30MacHbIX MaTepuasnos, PeKOMeHA0BaHHbIX
opraHamu ceptudukaumm B Poccum n EBpocotose, BbICoaiiLyio HAAEXHOCTb M AONMMA CPOK 6e3aBapuiiHOi 3KCNyaTaLum.

Mpu Npon3BoACTBE LWAPOBLIX KPAHOB MCNONbL3YeTCs NatyHb Mapku J1IC 59-1 ropsueid KOBKM BbiCoYaiilero kayectBa cornacHo Hopmam DIN 17660 u
poccuitckmum [OCT 15527, pekomenposanHas (I ans ncnonb3oBaHus B BOBONPOBOAHBIX CETAX. Bcs 3anopHast apmarypa M3roTaBnmBaeTcst no eBponeickumM
Hopmam IS0 228/1 n poccuitckum Hopmam TOCT 15527 n cooTBeTCTBYET BCeM HEODXOAMMbIM NapaMeTpam.

JNaTyHHble WapOBble KPaHbl NPEACTABAEHbI B LWIMPOKOM AMana3oHe TUMno-p asmepos ot 1/2 4o 2 1/2 aroiimos. Takoke Komnanus POCTepM MoXeT npefyio-
WTb HECTAHAAPTHbIE pelwenus (KpaH-GpubTp) AN YAeWEBNeHNs CTOMMOCTY NPOEKTOB 1 YA06CTBA MOHTAXa NPK UCMONb30BAHWN 3aNOPHOI APMATypbI.

1.1 TexHnyeckne xapakTepuCTUKN NATYHHbIX LWAPOBbLIX KPAHOB

MakcumanbHas °
Tmax TeMnepartypa 160 c
Pabouas °
p26 Temneparypa 1o
o HamuHanbHoe 216 6ap
[naBneHue

LLlapoBble KpaHbl NPOM3BOAATCA U3 BbICOKOKauecTBeHHoi natyHn mapkum CW 617N no DIN 17660, cootetcraytowein Mapke J1C 59-2 cornacqo MOCT
15527 - cneumanbHO CO3AAHHBIA CMAIAB NATyHW AN CACTEM BOAOCHAbXeHns u otonneHns, 06nafalT repMeTMYHOCTLIO Knacca «A» cornacHo MOCT
9544-2005. ImeloT BbICOKME npefenbHble TeMNepaTypHble PeXXumbl BHeLwHed cpeapl oT -60°C go +120°C, a TakKe BbICOKMe NpefenbHble NoKasatenu
Temnepatypbl pabouein cpeapl fo +160°C.




2.1 KpaH waposoi natyHHblin BHYTpeHHSS - BHYTpeHHas pe3bba
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1,2. Kopnyc - HuKenupoBaHHas naTyHb

3. 3aTBOPHbIi LWAP - HAKENIMPOBAHHAs NaTyHb CnenaH 3 naTyHu cornacko Pe3bba BP-BP cootsetcTayer

DIN 17660 IS0 22871
4. llIToK - HUKenMpoBaHHas NaTyHb

5. YnnotHeHne cepna 3aTBopHoro wapa - PTFE

6. YnnoTHeHue wroka - PTFE Ynpasnexue nocpescTBOM MakcumansHas Temneparypa
7. YnnotHuTenbHoe KombLo - N.BR. PYy4KW-pbitara 160°C
8. Konbuo wwroKa - natyHb
9. Tailka - HUKeNMPoOBaHHAA NaTyHb
10. Polyar - HepxaBeroLwas CTanb, pyyka - "babouka" - antomMuHnii
XapaKTepucTukm NaTyHHOrO LAPOBOr0 KPaHa BHYTPEHHSIS - BHYTPEHHSAS pe3bba
Pasmep, atoitm bap YcnoBHbIit npoxoa, MM. ApTuKyn
1/2" 50 15 LIKP BP-BP 1/2
3/4” 50 20 LLIKP BP-BP 3/4
1 40 25 LLIKP BP-BP 1
11/4” 40 32 LLUKP BP-BP 1 1/4
11727 32 40 LIKP BP-BP 1 1/2
27 32 50 LLIKP BP-BP 2
21/2" 32 60 LLIKP BP-BP 2 1/2
— S ——




3ATNOPHAS! APMATYPA. LLIAPOBBIE KPAHbI

2.2 KpaH wapoBon natyHHbin Hapy)xHaga - BHyTpeHHAS pe3bba

1,2. Kopnyc - HuKenupoBaHHas naTyHb

3. 3aTBOPHBbIi WAP - HUKENUPOBAHHAS NaTyHb
4. llIToK - HUKenMpoBaHHas NaTyHb

5. YnnotHeHue cegna 3atBopHoro wapa - PTFE
6. YnnotHeHue wroka - PTFE

(nenaH 13 naTyHu cornacHo
DIN 17660

Pe3bba HP-BP cootBetcTByeT
1SO 228/

YnpaBnexue nocpeacTeom

MakcumanbHas Temneparypa

pyyKn-pblyara 160°C
7. YnnotHutensHoe KonbLo - N.B.R.
8. Konbuo wwToKa - natyHb
9. Failka - HUKeNMPoBaHHAA NaTyHb
10. Pbivar - HepxaBelowwas cTanb, pyuKa - "6abouka” - antoMuHmin
Pasmep, atoiim bap YcnoBHbIi npoxoa, MM. ApTukyn
1/2” 50 15 LLUKP BP-HP 1/2
3/4” 50 20 LLIKP BP-HP 3/4
17 40 25 LIKP BP-HP 1
11/4” 40 32 LIKP BP-HP 1 1/4
11727 32 40 LIKP BP-HP 1 1/2
27 32 50 LLIKP BP-HP 2
T —

2.3 KpaH waposou natyHHbIn HapyxHas - HapyxHas pe3bba

1,2. Kopnyc - HuKenupoBaHHas naTyHb

3. 3aTBOPHBIi WAp - HUKENUPOBAHHAS NaTyHb
4. llIToK - HUKenMpoBaHHas NaTyHb

5. YnnotHeHue cegna 3atBopHoro wapa - PTFE
6. YnnotHeHue wroka - PTFE

7. YnnotHutensHoe KonbLo - N.B.R.

8. Konbuo wwroKa - natyHb

9. Taiika - natyHb

.
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Coenau n3 natyHu cornacko
DIN 17660

Pe3bba HP-HP cootBetcTBYET
IS0 228/

VYnpasneHne nocpeacTeom
PYYKM-pblyara

MakcumanbHas Temneparypa
160°C

10. Pbivar - HepKaBetoLwwas CTanb, pyyka-"6abouka” - anoMuHmi
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XapaKTepucTMKI NATYHHOTO WAPOBOr0 KPaHa Hapy)KHasA - HApy)KHas pe3bba

Pasmep, aoiim bap YcnoBHbIi npoxoa, MM. ApTukyn
1/2” 50 15 LIKP HP-HP 1/2
3/4” 50 20 LLIKP HP-HP 3/4
1’ 40 25 LIKP HP-HP 1

2.4 KpaH wapoBoi naTyHHbIA C HAKWAHOW rainkon HapyxHas - BHyTpeHHAs pe3bba

1,2. Kopnyc - HUKenMpoBaHHas NaTyHb

3. 3aTBOPHbIii Wap - HUKeNMPOBAHHAA NaTyHb
4. ILIToK - HUKeNMpOBaHHas NaTyHb

5. YnnoTHeHune cepna 3atBopHoro wapa - PTFE
6. YnnotHenne wroka - PTFE

Coenal 13 naTyHu COrnacHo
DIN 17660

Pe3bba HP-HP cootsetcTByer
IS0 228/1

yl'lpaBJ'IEHVIE nocpeacTteom

MakcuMarnbHas Temneparypa

7. YnnoTHuTenbHoe Konbuo - N.B.R. Py4KU-pbltara 160°C
8. KonbLo wroKa - natyHb
9. laiKa - natyHb
10. Poivar - HepxaBewLwwas CTanb, pyyka-"babouka" - anoMmuHwii
XapaKTepucTuKyM NaTyHHOrO LAPOBOr0 KPaHa C HAKMAHOWM raiKoi HapyXHas- BHYTPEHHSs pe3bba
Pasmep, atoitm Bap YcnoBHbIi npoxoa, MM ApTuKyn
1/2” 50 15 LWKP HI1/2
3/4” 50 20 LWKP HF 3/4
17 40 25 LWKP HIM 1
11/4” 40 32 LWKPHI1 1/4
T — R

2.5 JlatyHHbIN Y -06pa3Hblin ceTyaTblil GUAbLTP

1. Kopnyc - natyHb

2. 3arnyuika - naTyHb

3. VnnoTtHuTenbHoe KonbLo - N.B.R.

4, OunbTp - Hepxasetowas cranb AlSI 304

(nenaH 13 naTyHm cornacHo
DIN 17660

Pe3bba BP-BP cootBeTcTBYET
IS0 228/1

MakcumansHoe pabouee
nasnenue 16 Kr/cm?




3ATNOPHAS! APMATYPA. LLIAPOBBIE KPAHbI

XapaKTepucTMKKM NaTyHHOTro «Y»-0bpa3Horo cetyatoro GpunbTpa

Pasmep, otoitm Cetka* ApTukyn
1/2” 400p o 1/2
3/4” 400p OCN 3/4
17 400p o1
11/4 400p oCn11/4
1172 400p on11/2

2.6 KpaH waposbin ¢ natyHHbIM Y -06pa3HbIM ceTyaTbiM GUALTPOM

BHyTpeHHsAS - BHyTpeHHAS pe3bba

1.2. Kopnyc - natyHb

3. 3aTBOPHBbIiA WAp - XPOMUPOBAHHas 1aTyHb
4. llItoK - naTyHb

5. YnnotHeHue cegna 3aTBopHoro wapa - PTFE
6. YnnotHenwue wroka - PTFE

(nenaH 13 naTyHm cornacHo
DIN 17660/ DIN 17763

Pe3bba BP-BP cootBeTcTBYET
IS0 228/1

\anaBneHMe nocpeacTteom

MakcumanbHas Temneparypa

7. YnnotHuTenbHoe Konbuo - N.B.R. pyHi-pbitiara 140°C
8. Konbuo wwToKa - natyHb
9. Taika - naTyHb
10. Pbivar - HepxaBetowwas CTaNb
11. 3arnywwKa - natyHb
12. NMpoknagka - N.B.R.
13. ®unbTp - Hepxaselowwas cransb AlSI 304
XapaKTepucTukm KpaHa WwapoBoro € NaTyHHbIM Y-06pa3HbIM ceTyaTbiM GpUALTPOM
Pasmep, atoitM Pa6ouee naBneHue, bap Cetka” YcnoBHblit npoxoa, MM. ApTuKyn
1/2” 16 400p 15 LIKP ®C 1/2
3/4” 16 400p 20 LLIKP @C 3/4
17 16 400p 25 LWKP ®C1
11/4” 16 400p 32 LWKP ®C1 1/4
11/2 16 400p 40 WKP®C11/2
27 16 400p 50 LUKP ®C 2
T — I

* Pa3mep gueek GpUNbTPYHOLLEH CETKU B MUKPOHAX




O6bwee PYKOBOACTBO MO MOHTAXXY U 3KCIMNYdTdLUWN NIaTYHHbIX WAPOBbIX KPAHOB

1. MoHTaXXHas MHCTPYKLMA: T 79 Honpmnwo!,'-" >
[lns npoBefieHNs KaueCTBEHHOrO MOHTAXa CeyeT UCNoNb30BaTh Haase- & / y #
XaLMA MHCTPYMEHT. YCTaHOBMTE NMOAXOASALNA FaeUHbIA KoY Ha MydTe,
obpawénHon K Tpybe unu dutunry. 3adukcupyinte Tpyby/PUTHHr noa-
XOOSALNM WHCTPYMEHTOM W BKPYTUTE/HAKpyTUTE Ha pe3bby LwapoBoro
KpaHa. Bo Bpemsa paboTbl He ponycKante nepetaruBaHus MydTbl U3-3a
U36bITKa YNNOTHSALEro MaTepuana (Hanpumep fibHa 1 T.0.)

PucyHok 1

2. MoHTaX WapoBoro KpaHa S

LapoBoit KpaH peKOMeHAYeTCs YCTaHaBNNBaATb KOPMYCOM K NofaloLiemy
TpybonpoBoay (CM. pUCYHOK 2).

Tpy6onpoBop, gonkeH 6bITb NPONOXEH COTNACHO NPOEKTY U JeACTBYIOLLeN
HOPMATUBHO JOKYMEHTALNK, @ TaKXKe He A0MYCKaeTCs BO3MEACTBME HA
LIAPOBON KPaH MeXaHWYeCKnX HanpsKeHui.

Mpn MOHTaXKe He PEKOMEHAYETC UCMOMb30BAHME «ra30BbIX» KMOYed Ans
npeaoTepaLieHus gedopmaummn Kopnyca KpaHa.

pEKOMEHﬂyETC'iI MCNOMb30BaHNe 3aTAXKHbIX KITHYen C perynupyembiMm Mo-

MEHTOM. HepasGopHoe
L e coeanHeHue

PucyHok 2

3. PekoMeHpauMu no 3KcnayatTauum

LLlapoBoii KpaH 3anMpaeTcs NO YacoBOW CTPENKEe M OTKPbIBAETCA B 06paTHOM HanpasneHuu, yron nosopota coctasnsgeT 90°. LLaposble KpaHbl
UMEIOT TONTbKO 183 Pabounx NonoXeHus: NOHOCTbI0 OTKPBIT MW NONHOCTbIO 3aKpbiT. Korpa pyyka pacnonoxeHa Bronb Tpybonposofa - wa-
POBOIi KpaH OTKPbIT, NONepEK — 3aKpbiT.

Wcnonb3oBaHme WapoBbix KDAHOB B KAYECTBE PEryNnpYIoLLEA apMaTypbl (B NI060M MPOMEXYTOUHOM MOJIOXKEHNM) BEET K COKPALLEHUNIO CPOKA
CyObI M BbIXOAY KpaHa W3 CTpos.

Ecnu wapoBoii KpaH UMeeT CanbHUK, TO OH MOXKET 6bITb NOATAHYT B (J1y4ae BOSHUKHOBEHUA HErepMeTUu4HOCTH LUTOKA.

OTKpbIBaiiTe M 3aKpbIBaiiTe WAPOBON KpaH MeAeHHo, 4Tobbl 36exaTb ruapaBnnyeckux yaapos B TpybonpoBoaHoin cucteme. He ponyckaetcs
NpoBefieHne MOHTaXHbIX paboT Ha paboTaloleii cucTeMe.

B AnuHHbIX TpybONpoBogax 0653aTensHO CieayeT YCTaHaBNMBaTh KOMMEHCALMOHHbIE KOJIEHa, KOMMEHCATOPbl UM KOMMEHCALMOHHbIE MYQTI
ANS YPaBHWUBAHWUS TEMMEPATYPHOTO yasuHeHus Tpyb.

Mpyn onpeccoBKe faBNEHUEM KOHTPONMPYIATE NPaBUILHOCTb MOHTAXa LIAPOBOI0 KpaHa.




CTANIbHBIE MAHEJIbHBIE
PAOJVUATOPDbI «POCTEPM»




1. XAPAKTEPUCTUKA CTAJIbHbIX NAHENbHbIX PALIUATOPOB «POCTEPM»

1.1 Xapaktepucruka

(TanbHble naHenbHble paguatopbl Mapkn «POCTepm» cootsetcraytot [OCT 31311-2005. Cranb ans npoussoacTea paguatopos «POCTepm» cooTBETCTBYET
0CT 19904 n esponeitckomy cranaapty EN10130.

Pa3smep coeauHeHus [Loimbl 1/2 BP
MakcumanbHoe pabouyee AaBneHue bap 9.5
[ONuUTenbHOCTb UCNbITAHUS CekyHabl 30
UcnbiTaTenbHoe paBneHue bap 14,257
[OnuUTenbHOCTb UCNbITAHUS CekyHnbl 30
MakcumanbHas Temnepartypa oC 110
TennoHocutens

Copep)xaHue Kucnopoga B Boae, He 6onee MKr/OM3 20
[onyctumble sHaveHus pH Boapl 8,0-9.5

* UCNbITaHWS HA 06bEKTAX \Ke YCTaHOBNEHHbIX NPUOHOPOB OCYLLECTBASETCS B COOTBETCTBUM C CyLLeCTBYOWMMMU HopMami PO (CN 73.13330.2012;
«[paBuna noAroToBKM U NPOBEAEHUS OTONMTENbHOIO Ce30Ha B . CaHKT-MeTepbypre»), TMAPOCTaTUYECKUM METOLOM.

[ins papmatopoB «Poctepm» peKoMeHAYeTCs UCNob30BaTh TEPMOCTATUYECKNE KanaHbl 1 Tepmoronosku HEIZEN

TepmocTaTtnyeckue knanauol HEIZEN

. Tepmocratnye-
Tun knanaHa OauoTpybHas flayxTpyoHas 3anopHbIi Kna- PyuHoit knanaH H-knanaH CKNE INEMEHTDI
mcrema mcrema naH
Cepus TGD/TGS TVD/TVS SVD/SVS TVD/TVS HDD/HDS TW-1
2101/2102 345/346 T-4
Mogenb 1101/102 510175102 547/549 5607561
355/356 TL-5
566/567
T ——

bonee nogpobHyio nHpopmaumio o npoaykuum Heizen MOXKHO HaliTh Ha caiiTe www.heizen-armaturen.ru v B katanore Heizen.




CTAJTbHBIE MAHEJTbHBIE PAJINATOPDI

2.1 Mopenu papguaropos*

10K.KV
i
Tun
o
OnucaHue OpHa naHenb [lBe naHenn Tpv nanenn
BbicoTta, MM 300 400 500 600 900
OnuHa, MM no 2000 0o 3000 no 3000
LWnpuna, MM 46 65 155
War LLlar 100 MM no gnvHe ans paguatopos annHor o 2000 Mm
LLar 300 MM no pavHe gnsa pagmatopos annuHoi ot 2000 mm go 3000mMmM
T e— S—
11K.KV 21K.KV 22K.KV 33K.KV
Tun E‘ sE
= = =E
:3 ‘ : |
= ==
OpHa naHenb [Be naHenu [Be naHenn Tpu naHenu
OnucaHune OpHa KOHBEKTMBHas OpHa KOHBEKTMBHas [1Be KOHBEKTUBHbIE Tpu KOHBEKTMBHbIE
nnacTMHa nnacTMHa NNacTUHbI NNaCTUHbI
BbicoTta, MM 300 400 500 600 900
OnuHa, MM no 2000 no 3000 no 3000 no 3000
LUnpuna, Mm 54 65 100 155
War Llar 100 MM no gnvHe ansa paguatopos anunHon o 2000 mm
LLlar 300 MM no pavHe png paamatopos anuuHor ot 2000 mm go 3000mMm
T — R

*6onee noppobHYI0 MHOOPMaLMI0 0 pa3Mepax U TEXHUYECKNUX XapaKTePUCTUKAX PafMaTopoB CMOTPUTE B aKTYaNIbHOM BEPCUN NAcMopTa uge-
nus Ha caite http://rostherm.ru

2.2 llpumep ycanosHoro obosHaueHns papgunatopos «POCTepm»

Tun nogkntoueHns
K-6okoBoe [nvHa pagmatopa
KV-HuxHee

\—{ in pa,umaTopa\—( BbicoTa pagmaTopa

Paguatop «POCTepm» 11 TNa BbICOTOW
500 (MMm), pamHoi 1000 (Mm), ¢ 60KOBbIM
nopknioyeHnem (K):
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2.3 KomnneKTHOCTb pagmaropa:

1

2

_ 3

1. Kpan MaeBckoro

2. BenTunbHas BCTaBKa

(TOJ'IbKO ANng paguatopoB C HMXHUM MOAKNKYeHuneM -

KV)

3. Mpobka rnyxas, C npoknagxoin

4, erl’le)l( ANA HAaCTeHHOr0 MOHTAXa

TakKe B CTAHAAPTHYI0O KOMMNEKTALMIO BXOAUT Nacnopt
Ha PafMaTop M KOMMIEKT METM30B [ MOHTAXa KOH-

conei.

2.4 Pa3nuuHble BUAbI Kpenexa:

Kpenex «POCTepm»

Ilna papumaropos 11, 20, 21, 22 Tuna:
Mopxopmt ang paguatopos Tvna 11, 20, 21, 22, ¢ ywkamu.
MocTaBnsieTcss B MHAMBUAYANbHOM YNAKOBKE (KPOHWWITENH + HIDKHWIA yrop).

Ilna papuartopos 10 Tuna:
Mogxopmut ang paguatopos Tuna 10.
MocTaBnsieTcss B MHAMBMAYANbHOI YNaKoBKe (KPOHWTEAH B Konuyectse 4

T.).

Ilna papmatopos 30 u 33 Tunos:
Mopxopmt ang paguatopos Tvna 30, 33.
MocTaBnsieTcs B MHAMBUAYANbHOI ynakoBke (kpoHwTenH Universal).

Kpenexx «POCTepm» HanonbHbiN
anIMEHHETCﬂ B (J1y4adAX HEBO3MOXHOCTU NPUMEHEeHUA HACTeHHbIX Kpene-

Xen.

Ko Bcem Tunam papmnaTopoB HanosbHbIA Kpenex noctaBnaeTca oTAeNnbHo.

2.5 BeHTunbHag BCTaBKa ang PaaAnaTopoB C HWXXHUM NoAKNIOYEeHnemMm

BenTtunbHble Bctasku OV 1018080 nayt no ymonyaHuio B KOMMEKTe C
pagmatopamn HuxHero noaknodenus (KV), umetoT 6 3HadeHuii npep-
HaCTPOIKN MMeKT pe3bboBoe COeAMHEHNE MO TEPMOCTAaTUYECKUIA Ine-

meHT M 30x1,5.

TexHnyeckune XdPaKTepUCTUKn

MakcumanbHoe pabouee pasnexne

10 6ap

MakcumanbHbIi nepenag fasneHns

16ap

[lnana3zoH paboueit TemnepaTtypsbl

+2°C.+120°C

MpepHacTpoiika 1 2 3 4 5 6
KV npm 2K 0,047 | 026 | 0269 | 0417 | 06 0,7
KVS 12

2.6 llpaBuna MoHTaXxa pagmaTopos:

Motepu pasnenns Ap [mbap]

NpenHacTpoika 1 3 4 56 max
]03 p p o ’I ’I T ]05
8 FEETE ] /=3
7 7 7 7 7 7 _
6 / f A/ // 6 2
5 A / A 5 o
ARV g
4 / / ] 4 %
/| 7
3 // / / il 3 :
2 A ' E
@
; 2
10 ViR yINERN) 10°
g IS /1] 3
7 7 7 I
7 II / II III 1 7
6 I/ / / f 6
5 i /] T/ 5
: / /// r / :
3 / ; 3
1
2 L / 2
!
10° 10°
3 4567810 2 3 45678100 2 3 45678100 2 3
Pacxop q,, [Kr/u]

Pa3meTUTb MecTa YCTaHOBKM KPOHLUTEAHOB C Y4ETOM CKOD KpenseHus Ha TbiIbHOW CTOPOHEe paanatopa.
3aKpenuTb KPOHWWTEAHbI HA CTEHE MPU NOMOLLY METU30B /ANt MOHTAXa KPOHILTEHOB.

Vpanutb YNaKOBKY B MeCTax HEeo6X0ANMbIX A5 MOHTaXa U HaBeCUTb pasmaTtop Ha KPOHWTeNHbI KpenneHus.

Coeanuutb paanatop C pr6aMI/I CuCTemMbl 0Ton1eHUA, COracHO NPOEKTHOMY peLleHuio.

YCTaHOBMTb B OANH U3 wiTyuepos rnyxyto I'I[JOﬁKy nBs BerHI/II7I wTyuep KpaH MaeBckoro ans otBofa BO3VXa.

3anonHuTL paanatop TensoHocuTenem

MoHnTax pPaanaTtopoB BeAeTCa TOJIbKO Ha NOAroTOBJ/IEHHbIX (OI.lJTyKaTypEHHbIX n OKpalJ.IEHHbIX) NOBEPXHOCTAX CTEH.

43 mma

paccToOAHME OT CTEHDI
paguatopoe POCTepm
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CTANbHbIE MAHENbHLIE PAOWATOPLI
2.7 Kateropnyecku 3anpeuiaercs:

1. Ucnonb3oBatb PaAnaTopbl B OTKPbITbIX CMCTEMAX (HVI60 B (J1yyadx, ecin TenioHoCcuTeNneM CIyat naposbie, TepMalibHble UCTOYHUKWU WIn
HenoAroToBjieHHasa BOJ],a).

2. YcTaHOBKa pajiMaTopa HennuLeH3upoBaHHbIMU CleLuanucTami,
3. (1B TennoHocUTeNs U3 paanatopa.
4. 3aMopaKMBaHMe CUCTEMBI.

5. OTKnI0YaTh paamatop (nepeKpbiBaTh BEPXHUIA W HYXKHUIA BEHTUIM) MOMHOCTbIO OT CUCTEMbI OTOM/IEHUS, KPOME aBapUiAHbIX CTIY4aeB 1 B CI1y-
Yasix CePBUCHOTO 0BCYKNBAHNS paamMaTopa.

6. Pe3Ko OTKpbIBATb HUMKHWI W BEPXHWI BEHTUNN PAAMATOPA, OTKIIOYEHHOTO OT MArucTpann OTOMNEHNS, BO M3BexaHue rMapaBnyeckoro
yAapa BHYTPU PaaMaTopa 1 ero paspbisa.

7. [Inq nosbiweHns 3KCNJIyaTaLMOHHON HafEXHOCTN pafnaTopbl 3anpeLiaeTcs NPUMeHdTb B CMCTEMAax OTOMIEHUs C 3aBUCMMOIA CXeMoii noj-
coeguHeHus.

8. [lonyckatb [eTei K Urpam C BEHTUNISIMM W BO3AYLIHbIM KI1anaHoM.

9. Micnonb3oBaTh PagMUaToP MO NHOMY HA3HAYEHMIO, OTIIMYHOMY OT YKA3aHHOTO.

10. Mcnonb3oBatb Tpy6bl MarucTpanei OTONIEHUS B KAUECTBE IEMEHTOB 3IeKTPUYECKUX CeTe.

1. Ucnonb3oBath abpasuBHble MaTepuasbl A8 YACTKM HAPYIKHBIX N BHYTPEHHUX NOBEPXHOCTEH PafMaTopa.

12. Ncnonb3oBatb pagnatop B cucteme, rae pabouee gasneHue npesbiwaet 9,5 6ap. Mcnonb3oBath pagmaTop B CMCTEME, FAE MaKCUManbHOe
A0NYCTMMOe AaB/ieHue BO BPEMS MCMbITaHUS CMCTEMbI Ha FrepMeTUYHOCTb npeBbilwaet 14,25 bap.

13. YcTraHaBnmBath pasnatopsl B cucteme, rae byayT npeBbileHbl [ONYCTUMBIE 3HAYEHNS BAXKHEMLLMX NOKa3aTeneil KauecTBa BOAbI: NOKa3aTeNb
PH pomxeH bbiTb B npegenax 8,0-9,5; cogepxaHne KMCIOPOAa He J0MKHO npeBbiwaThb 0,1 Mr/n; oblwee conepiKaHne Xaop MOHOB M CyNbdaTHbIX
MOHOB He [0MIXHO NpeBbIwwath 150Mr/n ( Ans cuctem u3 MeaHbix Tpy6 50 Mr/n); 061as KeCTKOCTb BOAbI He A0MKHA npeBbIwath 4,0 Mr-3ke/n.

14. Uicnonb30BaTh PafMaTopbl BO BAAXKHOM Cpefe (nnasatefibHble bacceitbl, CayHa, TenauLbl 1 T.A4.).

15. He peKomMmeHayeTca ncnonb30BaTb PaAnaTopbl B BAHHbIX KOMHATaAxX.
2.8 UTo HYXXHO 3HaTb 0 papunartopax:

1. lnaroHanbHble paccToSHUS JOMKHbI ObiTb OfMHAKOBbLIMM.
2. bokoBble WBbI paauaTopa LOMKHbI bbiTb 63 3ayceHueB.
3. Yrnbl pagmaTtopa AOMKHbI ObITb CrAaXeHbl.

4. Papuatopei 10, 20, 30 TMNOB SBSIOTCH TMTMEHMYECKUMM M UCTIONb3YIOTCA HA 06bEKTaxX C NOBbILEHHBIMUA CAHUTApPHbIMI TPebOBaHNSAMMU.
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2.9 Tabnuua Tennootaaun pagnatopos «POCTepm»

Tabnuua Tennootgaun pagmatopos «POCTepm»

K (bokoBoe nogkniouyenune) n KV (HuxHee noAKnoyeHue) C TeMnepaTypHbIM pexumom 90°-70°-20°C.

B paHHoii Tabnuue ykasaH Tennosoit notok (BT) papmuatopos «POCTepmy» K n KV no EN 442-2015

- Bbicota 300

10 Tun 11 Tun 20 Tun 21 tTun 22 tun 30 Tun 33 TuMn
400 195 318 325 384 518 518 727
500 242 360 406 480 636 639 909
600 286 439 488 576 765 772 1091
700 332 504 569 672 879 895 1273
800 377 553 650 768 1006 1015 1455
900 420 619 732 864 1176 1141 1637
1000 464 696 813 960 1298 1273 1819
1100 513 764 894 1056 1380 1405 2000
1200 549 824 975 1152 1542 1498 2182
1300 598 892 1037 1248 1689 1610 2364
1400 648 960 1098 1345 1835 1723 2546
1500 690 1032 1200 1441 1945 1870 2728
1600 731 1104 1301 1537 2056 2017 2910
1700 776 1160 1380 1633 2195 2141 3092
1800 822 1216 1460 1729 2333 2264 3274
1900 866 1289 1540 1825 2437 2393 3455
2000 911 1362 1620 1921 2540 2522 3637
2300 - - 1864 2209 2978 2897 4183
2600 - - 2109 2497 3385 3280 4728
3000 - - 2434 2881 3890 3819 5456

T — N
Lousa Bbicora 400

10 Tvn 11 Tmn 20 Tvn 21 Tmn 22 tmn 30 Tn 33 TMn
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 1116 1622
800 480 764 809 971 1315 1271 1854
900 540 859 911 1093 1478 1432 2086
1000 599 911 1012 1214 1669 1592 2318
1100 655 1041 1114 1336 1795 1748 2549
1200 714 1145 1214 1457 1944 1906 2781
1300 774 1226 1315 1578 2136 2066 3013
1400 834 1307 1417 1700 2329 2227 3245
1500 891 1386 1518 1821 2459 2383 3476
1600 948 1466 1619 1943 2589 2540 3708
1700 1005 1556 1720 2064 2793 2697 3940
1800 1062 1646 1821 2186 2996 2855 4172
1900 1121 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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CTAJTbHBIE MAHEJTbHBIE PAJINATOPDI

Lnuna Bbicota 500
10 Tmn 11 Tun 20 Tun 21 tvn 22 Tmn 30 Tun 33 TMn
400 298 468 475 616 780 762 1114
500 367 586 585 770 975 941 1393
600 435 697 701 933 1170 1125 1671
700 509 815 816 1111 1365 1313 1950
800 576 934 943 1251 1560 1506 2228
900 646 1052 1070 1420 1755 1703 2507
1000 718 1163 1182 1585 1950 1886 2785
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 1135 1864 1913 2535 3120 3032 4456
1700 1205 1979 2025 2675 3315 3212 4735
1800 1274 2095 2136 2816 3510 3393 5014
1900 1344 2211 2259 2991 3705 3584 5292
2000 1413 2328 2381 3167 3899 3776 5571
2300 - - 2746 3656 4485 4348 6406
2600 - - 3103 4112 5084 4917 7242
3000 - - 3581 4653 5928 5668 8356

Bbicota 600
Anuwa 10 Tvn 11 Tun 20 ™in 21 ™mn 22 t"n 30 TMn 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 2275
800 663 1098 1103 1403 1809 1732 2599
900 755 1242 1259 1578 2034 1977 2924
1000 834 1381 1393 1754 2259 2188 3249
1100 917 1485 1492 1929 2484 2367 3574
1200 992 1655 1666 2104 2709 2401 3891
1300 1076 1789 1800 2279 2933 2722 4220
1400 1159 1923 1935 2455 3158 3042 4549
1500 1240 2060 2079 2630 3383 3265 4874
1600 1320 2197 2224 2806 3608 3486 5199
1700 1402 2330 2354 2981 3833 3696 5524
1800 1484 2463 2485 3157 4058 3905 5849
1900 1563 2609 2630 3332 4283 4127 6174
2000 1643 2755 2776 3507 4508 4348 6499
2300 - - 3197 4034 5183 5009 7474
2600 - - 3603 4560 5858 5646 8448
3000 - - 4160 5261 6757 6522 9748
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Bbicota 900

Anuna 10 Tun 11 ™n 20 Tmn 21 ™!n 22 ™n 30 Tvn 33 ™Mn
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 7711
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
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CTAJIbHbIE MAHENbHBIE PAOVATOPSI

Tabnuua Tennootaaum pagmatopoB «POCTepm»
K (bokoBoe nogknouenue) n KV (HmxHee nofkntoyeHune) ¢ TemnepaTypHoiM pexumom 105°-75°-20°C (At70°()
B naHHo# Tabnuue yKasaH HOMUHaNbHbIA TennoBoi notok (Bt) paguatopos «POCTepm» K n KV no metoguke FOCT 31311-2005, FOCT P 53583-

2009
Bbicota 300
Anuna 10 ™un 11 ™"n 20 ™in 21 ™n 22 ™!n 30 TMn 33 TMn
400 214 324 373 428 549 536 829
500 267 405 466 535 687 670 1036
600 320 486 560 642 824 804 1243
700 374 567 653 749 961 938 1450
800 427 648 746 856 1099 1073 1658
900 481 729 839 963 1236 1207 1865
1000 534 810 933 1070 1373 1341 2072
1100 587 891 1026 1177 1511 1475 2279
1200 641 972 1119 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 1711 2198 2145 3315
1700 908 1377 1585 1818 2335 2279 3523
1800 961 1458 1679 1925 2472 2413 3730
1900 1015 1539 1772 2032 2610 2547 3937
2000 1068 1620 1865 2139 2747 2681 4144
2300 - - 2145 2460 3159 3084 4766
2600 - - 2425 2781 3571 3486 5388
3000 - - 2798 3209 4120 4022 6216
J— Bbicota 400
10 Tun 11 Tmn 20 TMn 21 ™!n 22 ™"n 30 Tun 33 ™Mn
400 273 427 466 557 709 704 1090
500 341 533 582 696 887 880 1363
600 409 640 699 836 1064 1056 1636
700 477 746 815 975 1241 1232 1908
800 545 853 932 1114 1419 1408 2181
900 613 960 1048 1254 1596 1584 2454
1000 681 1066 1165 1393 1773 1760 2726
1100 750 1173 1281 1532 1951 1936 2999
1200 818 1280 1397 1671 2128 2112 3271
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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Bbicota 500

Anuna 10 Tun 11 Tmn 20 TMn 21 ™mn 22 t"n 30 Tun 33 ™Mn
400 330 520 548 681 875 838 1244
500 412 649 686 851 1094 1047 1555
600 495 779 823 1022 1313 1257 1866
700 577 909 960 1192 1532 1466 2178
800 660 1039 1097 1362 1751 1676 2489
900 742 1169 1234 1532 1969 1885 2800
1000 825 1299 1371 1703 2188 2095 3111
1100 907 1429 1508 1873 2407 2304 3422
1200 990 1559 1645 2043 2626 2514 3733
1300 1072 1689 1782 2214 2845 2723 4044
1400 1155 1819 1920 2384 3063 2933 4355
1500 1237 1948 2057 2554 3282 3142 4666
1600 1320 2078 2194 2724 3501 3352 4977
1700 1402 2208 2331 2895 3720 3561 5288
1800 1485 2338 2468 3065 3939 3771 5599
1900 1567 2468 2605 3235 4157 3980 5911
2000 1649 2598 2742 3405 4376 4190 6222
2300 - - 3154 3916 5033 4818 7155
2600 - - 3565 4427 5689 5447 8088
3000 - - 4113 5108 6564 6285 9332

S — N
Bbicota 600

Anuna 10 Tun 11 Tun 20 Tmn 21 tmn 22 tmn 30 Tvn 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 1113 1397 1765 1701 2555
800 759 1220 1272 1597 2017 1944 2920
900 854 1372 1431 1796 2269 2187 3285
1000 949 1525 1590 1996 2521 2430 3650
1100 1044 1677 1749 2196 2773 2673 4015
1200 1139 1830 1908 2395 3025 2916 4380
1300 1234 1982 2067 2595 3277 3159 4745
1400 1329 2135 2226 2794 3529 3402 5110
1500 1424 2287 2385 2994 3781 3645 5475
1600 1519 2440 2543 3194 4034 3888 5840
1700 1614 2592 2702 3393 4286 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

T—
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CTANIbHbIE MAHENbHBIE PALWATOPGI

Bbicota 900
Anuna 10 Tvn 11 tmn 20 tTn 21 ™mn 22 tmn 30 Tvn 33 ™Mn
400 546 893 1004 1116 1451 1226 2080
500 676 1116 1256 1396 1815 1534 2600
600 807 1340 1507 1675 2177 1840 3120
700 938 1562 1758 1954 2541 2147 3640
800 1070 1786 2010 2233 2903 2453 4161
900 1201 1790 2151 2512 3266 2760 4680
1000 1331 2009 2400 2792 3629 3067 5200
1100 1462 2456 2763 3071 3992 3373 5720
1200 1595 2679 3014 3350 4354 3680 6240
1300 1735 2912 3267 3629 4718 3987 6761
1400 1865 3125 3517 3908 5081 4294 7280
1500 1994 3344 3770 4188 5444 4601 7800
1600 2112 3572 4019 4467 5807 4907 8320
1700 2254 3790 4270 4746 6170 5214 8840
1800 2583 4018 4522 5025 6533 5520 9360
1900 2521 4242 4743 5305 6896 5826 9881
2000 2645 4465 5024 5583 7258 6130 10401
2300 - - 5778 6421 8348 7054 11961
2600 - - 6532 7259 9436 7974 13520
3000 - - 7536 8375 10887 9201 15600
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3anonHeH1e CUCTeMbl BOAOA M CTPaBNMBaHMe (yaaneHue) Bo3ayxa. Mocie 3aBepLueHus MOHTAXa CuCTe-
Mbl OTOM/IEHNSI OHA MOABEPraeTCsl 3aM0IHEHINH0 XUAKOCTbIO U TUAPABINYECKOMY UCTIbITaHMNIO, 3anoNHe e
OTONUTENbLHOA CMCTEMbI OCYLLECTBASIETC Yepe3 obpaTHbIi Tpybonposog (cHu3y BBepX). B nanHoM ciyuae
KMAKOCTb M BO3AYX ABUIAETCSA B OAHOM HAMpaBneHnu, 4to CnocobCTBYeT yAaNeHmio Bo3ayxa U3 CUCTeMbl
yepe3 BO3AYX0BbINYCKHbIE YCTPOACTBA.

PaBHoMepHOe (N/1aBHOE) NOBbILIEHUE AABEHNS B CucTeme A0 5 Gap.

MoBTOpHOE CTpaBnMBaHue (yaaneHue) Bo3ayxa. Mpu fnasneHun B cucteme 5 bap ctpasnuBanme (yaaneHue)
BO37yXa M3 CUCTEMBbI, Yepe3 BO3AYXO0TBOAUMKM (KpaHbl MaeBCKOro KaXaoro paamatopa, aBToMar. Bo3ay-
XOOTBOAYMKM U T.0.)

3anonHenwe npubopa TennoHocuTenem. Mocne cTpaBnuBaHus (yaaneHus) Bo3nyxa U3 CUCTEMbI PaBHOMED-
Hoe (MiaBHOE) MOBbILWEHNE [ABIEHUS B CUCTEME 10 UCMbITATeNIbHOTO faBneHus. McnbiTaTenbHoe fasne-
HMe paccunTbiBaeTcs yBenuyeHnem B 1,5 pasa pabouero gasnenus (CHull 3.05.01-85), Ho He bonee 14,25
6ap. Mpx nocTeneHHOM HaMOIHEHUM CMCTEMbI OTOMMEHUS XUAKOCTb PABHOMEPHO MOJHUMAETCS BBEPX, 3a
CYET Yero YpoBeHb XMAKOCTH B BEPTUKa/bHbIX TPYHONPOBOAaX N HarpeBaTe/bHbIX NPMOOpax HAXoAUTCS B
OJHOW NNOCKOCTY, 3TO COAEMCTBYET BbITECHEHMIO BO3AYXA M3 CUCTEMbI OTOMEHUS

PaboTa ¢ 3anopHoii 1 perynupytowei apmatypo. lpu 3anofHeHUy CUCTEMbI 0TOM/IEHUS TENNOHOCUTENEM,
3aMopHyt0 apMaTypy CeayeT 0TKPbIBaTb MaBHO, BO U36exaHne BO3HUKHOBEHMS «r1apPaBINYECKOro yaa-
pa», KOTOPbIi MOXET NPUBECTH K HAPYLUEHNI0 TePMETUYHOCTU CUCTEMbI W BbIXOAY M3 CTPOSI OJHOTO MiIN
HECKOMbKMX 3IEMEHTOB CMCTEMbI (OTOMUTENbHBIX MPUOOPOB, 3aNOPHO-PEryNMpYIoLLe/ apMaTypbl U T.4.)

WcnbiTanue rmapocTaTuyeckum MetTogom nNpoBoAATCA ONIUTENTIbHOCTbIO He bonee 5 MUHVYT.

4. lpenmywecrea papgmatopos POCTepm

3. MeToguKa rMAPaBANYECKUX UCMbITAHNIA OTONMUTENbHbIX HpMﬁOpOB:

I
2 o

Jlerkoctb MoOHTaXa JKonornyeckas besonacHocTb

MHoronetHsasa cnyxba

VYnakoska papgmatopa «PO-
(Tepm»  BbINONHEHA  TaKUM
06pa3oMm, YTO MOHTAX MOXHO
npou3soauTb 6e3 pacnakoBKu
npubopa. To ecTb, YnNaKoOBKY
MOXHO CHATb MOUIE MOKPacKm
NOMELLEHNs, UAKN nocie nepe-
CTaHOBKM Mebenu, obecneunsas
3TUM MOJNHVI0 3aLMTy NOBEpX-
HOCTM pagunatopa

(tanbHble PaanaTopbl ropa3no nerye 4y-
T'YHHbIX, 4TO obneryaet TPaHCNOPTUPOBKY
N MOHTaX

Jlerkuii Bec

(ranbHble NaHenbHbIe pagmaTopsl n
WX MOKPbITUE WU3rOTOBMEHbI U3 3KO-
nornyeckn bHe3sonacHblx Marepua-
J10B, M0 POCCMIACKUM U €BPONEeiCcKUM
CTaHpapTam

laHenbHble pagmaTopsbl He COCTo-
AT U3 CeKLNiA, B OTINYME OT YYryH-
HbIX M aniloMUHKEBbIX NpubopoB.
370 no3BonsgeT n3bexarb MeXCeK-
LMOHHbIX NpoTeyeK

bonbwas nuHeika TUNopa3mepoB

Paguatopbl «<POCTepm» uMeloT BbICOTY OT
300 mm po 900 mm n pnuny ot 400 Mm
00 3000 mm.
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KOJJTEKTOPHBIE Y3/1bl

1.1 KonnektopHbie y3nbl gns CUCTEM 0TONNIEHUS

KOHJ'IEKTOPHbIE V3/1bl PO(.TepM ANA CMCTeMbl OTONJIEHUA NPUMEHAKTCA ANAa pacnpefesieHnsa NoToka Ten/ioHoCuTeNa U opraHu3auun yyeta pacxopd
Ten0BON IHeprum. W3penuns VYCTAHAB/INBAKOTCA B MHOIM03TaXHbIX U UHAMBUAYAJIbHBIX XWUIbIX AOMaX, dAMUHUCTPATUBHbIX, 06LLeCTBEHHDBIX 1 npoussop-
CTBEHHbIX 3[1aHUAX U COOPYXKEHUAX.

TexHnyeckne XxapaKTepuCTUKA:

HomuHanbHoe pabouee gasnenmne PN, Mlla 1.0

JlatyHb mapok: J1C-59, JIU-40C,
Marepuan ocHOBHbIX feTaneit CWG602N, CWGEI7N; cTanb KOHCTPYKLMOHHAs 1
HepxaBerLLas.

KHEVI-FEDMETI/IKVI aHaBpOﬁHbIE. NIeH CAHTeXHUYeCKWH,

MaTEpVIaﬂbl YNNOTHEHNS Hepa3beMHbIX COeUHEeHUN nacta ynnoTHUTeNbHast Unipak

1.2 KonnekTopHble y3nbl AN CMCTEM OTOMJIEHUSA XXUIIbIX NOMELLEeHUN

KonnekropHblit y3en 1-ro nokonexums

KOHHEKTOprIe V3/1bl 1-ro nokoneHus NPUMEHATCA ANnd NOAKNI0YEHNA TOPU30HTaNIbHbIX CUCTEM OTOMJIeHUA. B cocras KONNTIEKTOPHbIX Y3/10B BXOAUT
apMmarypa onia npucoeanHeHnsa K CtoaKam u I'IOTPGﬁVITeJ'I'iIM, apmatrypa ona (I)I/IJ'IpraLI.VIM TennoHocuTend, pyydHaa n aBTOMaTu4ecKas 6anchup030qHa9|
apMmartypa, pacnpeaennTesibHble KOMIeKTOPbI, NPOCTaBKN ANA TenjoC4eT4nkos (BOBMO)KHa NoCTaBKa B KOMMJIeKTe C TEﬂJ'IOC‘lET‘lI/IKOM) W apMmatypa gna
BbINONHEHUA CEPBUCHBIX d)yHKLlMﬁ, TaKWX KaK BO34yX00TBOA, APeHaX U n3mMeputesibHble d)yHKLl,MI/I.

XapaKTepucTKyM KONNEKTOPHbIX Y308

HaumenoBaHme nokasarens Ep.m3m. 3HaueHue
[lnameTp npucoefmHeHmns K CTOSIKY MM 15-50
[lnametp Konnektopa MM 15-65
MexoceBoe paccTosiHue Mexay wT 1-15

0TBOAAMMW KOJJIeKTOpa

Konuyectso Bbixo08 MM 15-25

[lnametp npucoepmHeHms notpebuteneii MM 50,90,100,110
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an/IHLI,VII'II/IaJ'IbHaFI (XeMa TMNOBOIro KO/IeKTOPHOro y3na:

Gl

os. HaumerobBaHue

Kpaw wapoBsit co czoHom “Sado4ka

Gunemp kocou

Py4Hol 0anaHcupoBoyHsIl KAQNAH € UIMEPUMEbHBIMU HUNNEASAMU,
dpexax Heizen Stream MD

=S = =S
9 9 9 9 A Kud KAanaH- p p nepenada dab. des
4 usM.Hunn. ,dpeHax Heizen Auto
10 10 10 10 5 | Konnexmop
1 1 1 1 -
6 Abi yeckul Bo3dyxoomBody
12 12 12 12

[,
i) Dedn”

7 OmceqHou kAanax

8 Kpan wapoBsii py4ka “dadoyka” das dpeHaxa

Kpawn wapoBsii pyyka “dadoqka”

Komnnekm HakudHeix 2aek

1 " lpocmabka Bmecmo menso- Bodocyemyuka
12 PyyHou SanarcupoBoynsil knanaH Heizen STB
13 KpaH wapoBeid “dadoyka” dn5 nodk/awyeHus mepModamyuka
3 3 3 3 3 3 3 panwap i

HanmeHoBaHMe (HaMMEHOBAHMSI HETUMOBbIX KOMMEKTOPHBIX Y3/10B MOTYT COAEPMaTb A0NONMHUTeNbHOE 0603HaueHue). KonnekTopHbii y3en 1-ro
nokonenns POCTepm ans cuctem oTonneHus:

XK XX X-XOOOK)- XX XX XX-XX-XOK/XKX-XXX

i
i
L)
i
fio pede”

=

BV — Hanuuue WapoBoro kKpaHa
nepef CHETHUKOM

D unu 0 — Hanuuwe gpeHaxa
BozpyxooTBOAYMK:
A — aBTOMATUYECKUIA
M — py4Hoii
Pacnonoxenue
6anaHCMpPOBOYHOTO KNanaHa Ha
0TBOAE:
IN — nopatoLLmi
OUT - obpatHbiii

Tun GanaHCWPOBOYHOrO Knana-
Ha Ha 0TBOAE W fuaMeTp:
1-DN15
2-DN20
3-DN25
3anonHsercs no  KonW4ecTey
OTBOL0B

[lwameTp v TMN KnanaHa napTHepa
(npumepsl):
0 - 6e3 knanaHa
15LOCK D
20Stream MD

Matepuan konnektopa:
Cs— KOHCTPYKLWOHHARA CTanb
Ss — Hepxasewwan cTank
Br - natyHb

[Nlwametp perynatopa nepenaga
[aBneHus (npumep):
15Auto

JlnameTp NOAKNKOHEHUA K CTOAKY

Konuyecrso 0TBOAOB "
MeX0CeBOoe PaccTosHWA (npumep):
5(100)

CropoHa NoAKNioYeHus
Konnekropa:

R — npaBblit
L - nesblit
[Ouametp konnekTtopa

RTM — Poctepm

*[pumep: KonneKTopHbIit y3en 1-ro nokonenns POCTepm ans cuctem oTonseHns
RTM-40-L-2(100)-2520Auto (S-20Stream MD-STBI1/IN-A-D-BV
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KOJUTEKTOPHbIE Y3/J1bl
ApTUKYNbL:
Apturyn DN Noawkn. Kon-go DN DN Heizen Mar. AuameTp u TMn
Ko - OTBOAOE | NOAKNIOYEHWA K | Auto Kon-pa Knanawa
pa CTOAKY naptHepa

RTM-40-1-2{100)-25.20Auto CS-20Stream MD-S5TB11/IN-A-D-BV 40 Nesoe 2 25 20 Cs 205tream MD
RTM-40-1-3{100)-25.20Auto CS-20Stream MD-5TB111/IN-A-D-BV 40 Nesoe 3 25 20 Cs 205tream MD
RTM-40-L-4{100)-25.20Auto C5-205tream MD-5TB1111/IN-A-D-BY 40 Tesoe 4 25 20 Cs 205tream MD
RTM-40-L-5{100)-25.20Auto C5-205tream MD-5TB11111/IN-A-D-BV 40 Nesoe 5 25 20 Cs 205tream MD
RTM-40-L-6(100)-25.20Auto €5-205tream MD-5TB111111/IN-A-D-BV 40 Nesoe 6 25 20 Cs 205tream MD
RTM-40-1-7(100)-25.20Auto C5-205tream MD-5TB1111111/IN-A-D-BV 40 Nesoe 7 25 20 Cs 205tream MD
RTM-40-L-8(100)-25.20Auto C5-205tream MD-5TB11111111/IN-A-D-BV 40 Nesoe 8 25 20 Cs 205tream MD
RTM-40-R-2(100})-25.20Auto C5-205tream MD-STB11/IN-A-D-BY 40 Mpasoe 2 25 20 Cs 205trearn MD
RTM-40-R-3(100}-25.20Auto C5-205tream MD-STB111/IN-A-D-BY 40 Mpasoe 3 25 20 Cs 205tream MD
RTM-40-R-4(100})-25.20Auto CS-205tream MD-STB1111/IN-A-D-BV 40 Mpasoe 4 25 20 Cs 205tream MD
RTM-40-R-5(100}-25.20Auto C5-205tream MD-5TB11111/IN-A-D-BV 40 Mpasoe 5 25 20 Cs 205tream MD
RTM-40-R-6({100})-25.20Auto CS-205tream MD-STB111111/IN-A-D-BV 40 [pasoe 6 25 20 Cs 205tream MD
RTM-40-R-7(100)-25.20Auto CS-205tream MD-STB1111111/IN-A-D-BV 40 MNpasoe 7 25 20 Cs 205tream MD
RTM-40-R-8{100)-25.20Auto C5-205tream MD-5TB11111111/IN-A-D-BV 40 [pasoe 8 25 20 Cs 205tream MD
RTM-50-L-2(100)-32.25Auto C5-255tream MD-5TB11/IN-A-D-BV 50 Nesoe 2 25 20 Cs 255tream MD
RTM-50-L-3(100)-32.25Auto C5-255tream MD-STB111/IN-A-D-BV 50 Nesoe 3 25 20 Cs 255tream MD
RTM-50-L-4(100)-32.25Auto C5-255tream MD-STB1111/IN-A-D-BY 50 Nesoe 4 25 20 Cs 255tream MD
RTM-50-L-5(100)-32.25Auto C5-255tream MD-STB11111/IN-A-D-BV 50 Nesoe 5 25 20 Cs 255tream MD
RTM-50-L-6{100)-32.25Auto C5-255tream MD-5TB111111/IN-A-D-BY 50 Nesoe 6 25 20 Cs 255tream MD
RTM-50-L-7(100)-32.25Auto C5-255tream MD-5TB1111111/IN-A-D-BV 50 Nesoe 7 25 20 Cs 255tream MD
RTM-50-L-8{100)-32.25Auto CS-255tream MD-5TB11111111/IN-A-D-BV 50 Nesoe 8 25 20 Cs 255tream MD
RTM-50-R-2(100}-32.25Auto CS-255tream MD-STB11/IN-A-D-BV 50 Mpasoe 2 25 20 Cs 255tream MD
RTM-50-R-3(100})-32.25Auto CS-255tream MD-STB111/IN-A-D-BY 50 [pasoe 3 25 20 Cs 255tream MD
RTM-50-R-4({100}-32.25Auto CS-255tream MD-STB1111/IN-A-D-BV 50 [pasoe 4 25 20 Cs 255tream MD
RTM-50-R-5(100)-32.25Auto C5-255tream MD-STB11111/IN-A-D-BY 50 Mpasoe 5 25 20 Cs 255tream MD
RTM-50-R-6(100)-32.25Auto C5-255tream MD-5TB111111/IN-A-D-BV 50 Npasoe 6 25 20 Cs 255tream MD
RTM-50-R-7(100)-32.25Auto CS-255tream MD-STB1111111/IN-A-D-BY 50 [pasoe 7 25 20 Cs 255tream MD
RTM-50-R-8(100)-32.25Auto C5-255tream MD-5TB11111111/IN-A-D-BV 50 Mpasoe 8 25 20 Cs 255tream MD

KonnektopHbiit y3en 2-ro nokonenus

KonnektopHbie y3/ibl 2-10 NOKOMEHUst NPUMEHSIIOTCA 11 NOAKITIOYEHNS TOPU3OHTAMbHBIX CUCTEM OTOMEHUS. B COCTaB KONMNEKTOPHBIX Y3108 2ro NoK
NeHUs! BXOAMT apMaTypa [ NPUCOEAMHEHNS K CTOSIKAM, apMaTypa Ans GWILTPALMK TEMJIOHOCUTENS, PyYHas M aBToMaTuyeckas GanaHcmpoBoyHas
ApPMaTypa, pacnpeaesuTesbHbIe KOMNEKTOPA C BEHTU/bHLIMM FONIOBKAMM 1 NOAKITIOYEHUEM TEPMOATUYMKOB, IPOCTABKY 191 TEMNNOCYETYMKOB (BO3MOXKHA
MOCTaBKa B KOMIEKTE C TeNJ0CYETYMKOM) M apMaTypa /1St BbINOSIHEHMS CPBUCHBIX GYHKLMI, TaKUX KaK BO3YXOOTBOM, AAPEHAXK U U3MEPUTESIbHbIE

bYHKLMN,

XapaKTepI/ICTI/IKI/I KOJIEKTOPHbIX Y3/10B:

HaumeHoBaHue nokasatens Ep.m3m. 3HaueHune
[lnameTtp npucoeanHeHns K CTOAKY MM 15-50

[lnameTp Konnektopa MM 40/50/65
MexoceBoe paccTosiHue Mexay wr 1-15

0TBOAAMMW KOJJIeKTOpa

Konuyectso Bbixo08 MM 15/20/25

[lnametp npucoeanHexns notpebutenei MM 50,90,100,110
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MpUHUMNMANbHAA CXema TUMOBOIO KOMNMEKTOPHOO y3/1a:
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HaumenobBarue

1 Kpar wapoBeii co czoHom “6adoyka

2 Gunsmp kocod

PyyHou dasaHcupoBoyHsil KAGNAH C UIMEPUME/IbHLIMU HUNNEASIMU,
dpeHax Heizen Stream MD

4 Ab yeckud KAanaH-p
u3mM.HuNN. ,dpeHax Heizen Auto

nepenada dabreHus des

Konnekmop ¢ BenmunskeiMu 20n108kamu, Hunne/sHsiMu Bsixodamu u
omBodamu dns nodkwyqeHus mepmodamyqukob

Konnekmop ¢ BenmunbreiMu 20108kamu u HakuGHeiMU 2alikamu nod
men/ocyem4quk

6 ABmomamuyeckuld Bo3dyxoomBodyuk

7 OmceyHou knanaH

8 Kpax wapoBeii pyyka “dadoqka” dns dpeHaxa

9 lpocmabka Bmecmo menso- Bodoc4em4uka

10 HakudHsie eatku

" Py4Hou danarcupoBoynsil knanaH Heizen STB

HaumeHoBaHMe (HAMMEHOBAHWSI HETUMOBbIX KOMEKTOPHBIX Y3/10B MOTYT COAEPMaTh AONONHUTENbHOE 0603HaueHme). KonnekTopHbii y3en 1-ro

nokonennst POCTepm onist cuctemM OTONNEHNS!:

XXX-XX-X-X(XXX)-XX. XX XX-XX-XXX/X-

T

D nnn O — Hanuumre gpeHaxa

BospyxooTBogUuK:
A — aBTOMaTMYECKMiA
M — pyuHon

Tun 6anaHCMPOBOYHOrO Knanawa
Ha OTBOAE W AnameTp:
1-DN15
2 -DN20
3-DN25
3anonHAeTCs No KONUYecTay
0TBOA0B

[uametp W TUN  Knanaxa
napTHepa (npumepsl):
0 — 6e3 knanaHa
15L0CK D
20Stream MD

Martepuan konnektopa:
Cs — KOHCTPYKUMOHHaA cTanb
Ss — HepxaeewLwas cTanb
Br - natyHb

[uvametp perynatopa nepenaga
AaBneHus (npumep):
15Auto

[uameTp NoAKNIOYEHWA K CTOSAKY

Konuuecteo 0TBOMI0B U
MEXOCEBOE pPaccToaHua
(npumep): 5(100)

CTopoHa nogknto4eHus
Konnektopa:
R — npasblid
L - neBblid

[nametp konnekropa

*Tlpumep: KonnekTopHbiit y3en 2-ro nokosnenns POCTepm ansi cucrem oTonnexus
RTM2-40-1-2(100)-25.20Auto (S-20Stream MD-STBII/A-D

RTM2 — Poctepm
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KOJINEKTOPHbIE Y3J1bl
ApTUKyNbL:
ApTrryn DN Moaxn. Kon-so DN DN Heizen Mar. AuameTp U Tun
Kon - OTBOAOB | NMOAKNKYEHMA K | Auto Kon-pa Knanaua
pa CTOAKY naptHepa
RTM2-40-1-2(100)-25.20Auto C5-205tream MD-STB11/A-D 40 Neeoe 2 25 20 Cs 205tream MD
RTM2-40-L-3(100)-25.20Auto C5-205tream MD-5TB111/A-D 40 Nesoe 3 25 20 Cs 205tream MD
RTM2-40-L-4(100)-25.20Auto C5-205tream MD-5TB1111/A-D 40 Nesoe 4 25 20 Cs 205tream MD
RTM2-40-1-5(100)-25.20Auto C5-205tream MD-5TB11111/A-D 40 JNlesoe 5 25 20 Cs 205tream MD
RTM2-40-L-6(100)-25.20Auto C5-205tream MD-5TB111111/A-D 40 Nlesoe 6 25 20 Cs 205tream MD
RTM2-40-L-7(100)-25.20Auto C5-205tream MD-5TB1111111/A-D 40 Nesoe 7 25 20 Cs 205tream MD
RTM2-40-1-8(100)-25.20Auto C5-205tream MD-5TB11111111/A-D 40 JNesoe 8 25 20 Cs 205tream MD
RTM2-40-R-2(100)-25.20Auto C5-205tream MD-STB11/A-D 40 Mpasoe 2 25 20 Cs 205tream MD
RTM2-40-R-3(100)-25.20Auto C5-205tream MD-STB111/A-D 40 Mpasoe 3 25 20 Cs 205tream MD
RTM2-40-R-4{100)-25.20Auto C5-205tream MD-5TB1111/A-D 40 Mpaeoe 4 25 20 Cs 205tream MD
RTM2-40-R-5(100)-25.20Auto CS-205tream MD-5TB11111/A-D 40 pasoe 5 25 20 Cs 205tream MD
RTM2-40-R-6(100)-25.20Auto C5-20Stream MD-STB111111/A-D 40 Mpasoe 6 25 20 Cs 205tream MD
RTM2-40-R-7(100)-25.20Auto C5-205tream MD-STB1111111/A-D 40 Mpasoe 4 25 20 Cs 205tream MD
RTM2-40-R-8(100)-25.20Auto C5-205tream MD-5TB11111111/A-D 40 pasoe 8 25 20 Cs 205tream MD
RTM2-50-L-2(100)-32.25Auta C5-255tream MD-STB11/A-D 50 Nesoe 2 25 20 Cs 255tream MD
RTM2-50-L-3(100)-32.25Auto C5-255tream MD-STB111/A-D 50 Nesoe 3 25 20 Cs 255tream MD
RTM2-50-L-4(100)-32.25Auto C5-255tream MD-STB1111/A-D 50 Nesoe 4 25 20 Cs 255tream MD
RTM2-50-L-5(100)-32.25Auto CS-255tream MD-STB11111/A-D 50 Neeoe 5 25 20 Cs 255tream MD
RTM2-50-L-6({100)-32.25Auto C5-255tream MD-5TB111111/A-D 50 Nesoe 6 25 20 Cs 255tream MD
RTM2-50-L-7(100)-32.25Auto C5-255tream MD-5TB1111111/A-D 50 Nesoe 7 25 20 Cs 255tream MD
RTM2-50-L-8(100)-32.25Auto C5-255tream MD-STB11111111/A-D 50 Neeoe 2 25 20 Cs 255tream MD
RTM2-50-R-2(100)-32.25Auto C5-255tream MD-STB11/A-D 50 Mpasoe 2 25 20 Cs 255tream MD
RTM2-50-R-3{100)-32.25Auto C5-255tream MD-STB111/A-D 50 Mpasoe 3 25 20 Cs 255tream MD
RTM2-50-R-4{100)-32.25Auto C5-255tream MD-5TB1111/A-D 50 Mpasoe 4 25 20 Cs 255tream MD
RTM2-50-R-5(100)-32.25Auto C5-255tream MD-STB11111/A-D 50 lpasoe 5 25 20 Cs 255tream MD
RTM2-50-R-6{100)-32.25Auto C5-255tream MD-5TB111111/A-D 50 pasoe 6 25 20 Cs 255tream MD
RTM2-50-R-7{100)-32.25Auto C5-255tream MD-5TB1111111/A-D 50 Mpasoe 7 25 20 Cs 255tream MD
RTM2-50-R-8{100)-32.25Auto C5-255tream MD-5TB11111111/A-D 50 Mpasoe 3 25 20 Cs 255tream MD

1.3 KonnekTopHble y3nbl gna cnCcTeM OTOMAGHMUSA XKUbIX NOMELLEeHUN

KonneKTopHble y3nbl Ans CUCTEMbI OTON/IEHNS NPEAHA3HAYeHb! As NOAKIIOYEHNS FOPU30HTANIbHON CUCTEMBI OTOMEHMS M OpraHW3aLyK yyeTa noTpe-
bnsiemoi TennoBo SHEPruUMNOMELLLEHNA aPeHAbI.

XapaKTepI/ICTVIKI/I KOJIIEKTOPHbIX Y3/10B:

HaumeHoBaHue nokasatens Ep.m3m. 3HaueHune
[lnameTtp npucoeanHeHns K CTOAKY MM 15-50
[lnametp Konnektopa MM 15-65
MexoceBoe paccTosiHue Mexay wT 50,100

0TBOAAMMW KOJJIeKTOpa

Konuyectso Bbixo08 MM 1-12

[lnametp npucoeanHexns notpebutenei MM 15-25
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anIHLI,VIﬂVIaﬂbHaﬂ (XeMa TUMoBOro KONJIeKTOPHOro y3/a:

[Mo3. HaumenoBarue
8 7 KpaH wapobeid co ccoHom “dadoyka”
7 2 Dubmp kocou
6 E 3 Komnaekm HakudHsIx 2aek
4 lpocmabka Bmecmo menso- Bodoc4emy4uka
= E) Py4yHol danaHcupoBoyHsil KAGNAH € U3MEPUME/bHbIMU HUNNE/ASMU,

dpeHax Heizen Stream MD

Bt BSs
? 6 Kosnnekmop

7 OmceyHou knanaH

8 AbBmomamuyeckuu BozdyxoomBoddyuk

9 KpaH wapobeid pyyka “dado4ka” dns dpeHaxa

10 PyyHou danaHcupoBoy4Heii knanaH Heizen STB

11 KpaH wapobeid “0ado4ka” dns nodk/w4eHus mepmModamyuka

AbBmomamuyeckul kaanax-pezynsmop nepenada dabneHus de3
usM.Hunn. ,dpeHax Heizen Auto 15mMm,5-25 klla

13 KpaH wapobeid pyyka “dado4ka”

HammeHoBaHMe (HaMMEHOBAHMS HETUMOBbIX KOMEKTOPHBIX Y3/10B MOTYT COiEPaTb A0NONMHUTENbHOE 0603HaueHue). KonnekTopHbii y3en POCTepm
LIS CUCTEM OTOMJIEHMS:

BKT XXX-XX-X-X(XXK)-XX. XX XX-XX-XXX/XX-X-X
T— D unn 0 — Hanu4mne gpeHaxa

BosayxooTBogumk:
A — aBTOMaTUYECKHIA
M — pyuHoii

PacnonoxeHue
6anaHcMpoBOYHOrO KnanaHa Ha
oTBOfLE:

IN — noparoLwmii
QUT - obpatHbIi
Tun apmatypel Kknanada Ha
OTBOJE U AnameTp:

_-6e3 apmarypel | 1-DN15
BY — wapoesli 2-DN20

KpaH
STB 3-DN25
3anonHaeTcs No  KOMMYecTBy
0TBOOOB
[wnametp v TMN KNanaHa napTHepa
(npumepsl):

0 - 6e3 knanaHa
15LOCK D
20Stream MD

Marepuan konnexktopa:
Cs — KOHCTPYKLMOHHAA CTanb
Ss — HepxaBewwas cTans
Br - natyHb
DNwametp perynstopa nepenana
AaBneHus (npumep):
15Auto
[lnameTtp noaKNo4eHns K CTOAKY
Konuuectso 0TBO/I0B "
MEXO0CeBOe PaccTosHMA (npumep):
5(100)
CropoHa noaknioyeHns
KONNeKTopa:
R — npasblif
L - nesbi
lwametp konnexTopa

RTM — Poctepm

*Mpumep: konnekTopHbIii y3en POCTepm ansi cucrem otonnenms BKT
RTM-25-1-2(50)-25.20Auto (S-20Stream MD-STBII/IN-A-D
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KOJUTEKTOPHbIE Y3/J1bl
ApTukynbr:
ApPTHHYN DN Moawkn. Kon-so DN DN Heizen Mar. OuameTtp v TMn
KON - OTBOADE | nogxniodedus k| Aute Kon-pa KNanaHa
pa CTORARY napTHepa
BKT RTM-25-L-2(50)-20.15Auto C5-205tream MD-STB11/IN-A-D 25 Nesoe 2 20 15 Cs 155tream MD
BKT RTM-25-L-2(50)-20.15Auto C5-205tream MD-BV11/IN-A-D 25 Nesoe Z 20 15 Cs 155tream MD
BKT RTM-25-L-2{50)-20.15Auto CS-205tream MD-11/IN-A-D 25 Nesoe 2 20 15 Cs 155tream MD
BEKT RTM-25-R-2(50)-20.15Auto C5-205tream MD-STB11/IN-A-D 25 MNpagoe 2 20 15 Cs 155tream MD
BKT RTM-25-R-2(50})-20.15Auto C5-205tream MD-BV11/IN-A-D 25 Mpasoe 2 20 15 Cs 155tream MD
BKT RTM-25-R-2(50)-20.15Aute C5-205tream MD-11/IN-A-D 25 MNpasoe 2 20 15 Cs 155tream MD

1.4 KonnektopHble y3nbl U BOAOMEpPHbIe BCTaBKN AN CMCTEMbl
BOAOCHabXeHus

KOJ'IJ'IEKTODHble V3/1bl NPefHa3HayeHbl AN pacnpefeneHns noToKa Xor04HON 1 ropsyen BoAbl U OpraHM3aLumn yyeTa pacxofa Bofbl. W3penuns yCTa-
HABJIMBAKOTCA B MHOI03TaXHbIX N UHANBNAYANbHbIX XXWbIX A0MaX, aAMUHUCTPATUBHDIX, 0bLLeCTBEHHBIX W NMPOU3BOACTBEHHbIX 30dHUAX N COOPYXKEHUAX.
N3penus moryt BbITb MCMONE30BaHbI KaK npu Co3aaHnKn cucTem ropsayero 1 xonogHoro BOLLOCHabeHus B CTPOALLMXCA 30aHUAX, TAK U A1 MOLEePHU3aLnun
cmcrem B ke CyLeCTBYHLLNX U 3KCNTYaTUPYEMbIX 30aHUAX

XapaKTepucTKK KONNEKTOPHbIX Y308

HomuHanbHoe pabouee nasnenmne PN, Mlla 10
MakcumanbHas Temnepatypa Boabl Tmax, °C +30

_ JlatyHb mapok: J1C-59, N1L-40C,
Marepuan ocHoBHbIX feTaneit CW602N, CWET7N; cTanb Hepxaselowast

KﬂeM-FepMETMKM aHaBpOGHbIE, NeH CaHTeXHUYeCKui,

MaTEpVIaJ'IbI YNNOTHEHNA Hepa3beMHbIX CoeiINHeHnn nacta ynnoTHUTeNbHast Unipak

KO]'IHEKTO])HI:IE V35bl ANna CUCTeMbl BOﬂOCHaﬁ)KEHVIﬂ

KonneKTopHble y3/ibl Ans CUCTeMbI BOLOCHAOMXEHMS NpeaHa3HaYeHbl 151 NOAKITI0UYeHNS rop3oHTanbHOi cuctembl XBC v IBC n opranu3aumm yyeta no-
TpebnsiemMoii Bofbl KBApTUPaMM. B COCTaB KOMMEKTOPHbIX Y3108 BXOAMT apMaTypa Ayis NPUCOeAMHEHMS! K CTOSIKaM W NoTpebutensim, apmatypa ans Gpunb-
Tpauuy, peayKTopa AaBNeHus, pacnpenenuTe/ibHble KOMIEKTOpb, MPOCTAaBKM /1 BOLOCYETYMKOB (BO3MOXKHA NOCTABKA B KOMIJIEKTE C BOAOCYETYNKOM).

XapaKTepmchKM KONIEKTOPHbIX Y3/10B:

HaumeHoBaHue nokasatens Ep.m3m. 3HaueHune
[lnameTtp npucoeanHeHns K CTOAKY MM 15-50
[lnameTp Konnektopa MM 40/50/65
MexKoceBoe paccTosiHue Mexay wT 50,90,100,110

0TBOAAMMW KOJJIeKTOpa

Konuyectso Bbixo08 MM 1-15

[lnametp npucoeanHexns notpebutenei MM 15-25
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an/IHLI,VII'II/IaJ'IbHaFI (XeMa TMNOBOIro KO/IeKTOPHOro y3na:

Moz HanmeHoBaHue

1 KpaH wapoBbiii co croHoM 6abouyka”

2 dOunbTp KOCoW

3 Konnektop

4 KpaH wapoBbiii pyyka' 6a6ouka”

5 Pepyktop paBneHus Heizen

6 lNpocTaBka onga BogocyeTymKka

7 KoMnnekT HakngHbIX raek

8 O6paTHbIli knanaH

1 2

HaumeHoBaHMe (HaMMeHOBaAHUS HETUMOBbIX KOMMIEKTOPHBIX Y3/10B MOMYT COAEpXaTb AOMONHUTeNbHOe 0603HaueHue). KonnekTtopHbii y3en POCTepm
(Heizen) pns cuctem otonnenus:

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

‘ Pepyktop paBneHws pacnono-
XeH Ha 0TBOAaX:

PR — nopuluHeBsbIi
MR - MmemGpaHHbIiA

Tun 6anaHCUPOBOYHOro KNanaHa
Ha 0TBOfE U AMameTp:
1-DN15
2-DN20
3-DN25
3anonHseTcs nNo KoNu4ecTay
OTBO/IOB

Matepuan konnekropa:
Ss — HepxaBeloLas cranb
Br - natyHb

[vametrp o6wero pepgykTopa
O0ABNEHUSA WU TUN:
PR — nopuwHeBbI#
MR - MmemGpaHHblid

[nameTp noaKNIoYEHUA K CTOSKY

Konuyecteo 0TBOAOB K
MeXO0CeBoe PacCcTofHUsA
(npumep): 5(100)
CropoHa noaknioyeHns
KonnekTopa:

R — npaesblii
L - neBblit
[vametp konnektopa

RTM-W- PoctepMm ans cuctemsl

*Mpumep: konnektopHbiid y3en POCTepm anga cuctem oTonneHns BOAOCHabXeHus
RTM-W-40-L-2(100)-32-32RS-5S-T1
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KOJINEKTOPHbIE Y3J1bl
ApTUKYNbI:
ApTikyn DN kon -pa | Mogwn, Kon-so0 DN nogsnoqerms 1 DN obwero Mar. DN DN PO, v tun
OTBOA0E CTOAKY PA v TMn Kon- oTEOA08 Ha OTEOAAX
pa
RTM-W-40-1-2{100)-32-32PR-55-11 40 Nesoe 2 32 32 Mopuw. 55 15 =
RTM-W-40-1-3{100)-32-32PR-55-111 40 Nesoe 3 3z 32 Mopuw. Ss 15 -
RTM-W-40-1-3(100)-32-32PR-55-1111 40 Nesoe 4 32 32 Nopuw. Ss 15
RTM-W-40-L-3(100)-32-32PR-55-11111 40 fNesoe 5 32 32 Nopuw. Ss 15
RTM-W-40-1-3(100)-32-32PR-55-111111 40 lNesoe 6 32 32 Nopw., Ss 15
RTM-W-40-1-3{100)-32-32PR-55-1111111 40 Nesoe i 32 32 Mopuw. 55 15 =
RTM-W-40-1-3{100)-32-32PR-55-11111111 40 JNesoe a 32 32 Mopuw. S5 15 =
RTM-W-40-1-2{100)-32-55-11MR 40 Jlesoe 2 32 - Ss 15 15 Membp.
RTM-W-40-1-3(100)-32-55-111MR 40 Nesoe 3 32 - Ss 15 15 Membp.
RTM-W-40-1-4({100)-32-55-1111MR 40 Nesoe 4 32 - Ss 15 15 Membp.
RTM-W-40-L-5{100)-32-55-11111MR 40 Jlesoe 5 32 = 55 15 15 Membp.
RTM-W-40-1-6{100)-32-55-111111MR 40 JNesoe 6 32 - 55 15 15 Membp.
RTM-W-40-1-7{100)-32-55-1111111MR 40 JNesoe T 32 & Ss 15 15 MemBp.
RTM-W-40-L-8{100)-32-55-11111111MR 40 Jlesoe ] 32 = Ss 15 15 Membp.

BOHOMEprIE BCTaBKU

BOIJ,OMeprIE V3/ibl POCTepM YCTAHAB/IMBAKTCA Ha prﬁonp030p.ax 0N NOAKNI0YeHNUA KBapTUP K CMCTéMaM X0/104HOro u rops4vero BOLOCHabXeEHMS,
Bop.omeprle V3/bl PO(TepM NPUMEHSAIKTCA ANS: PerynmpoBKN NABMIEHNS XOIOLHON W ropsaYeit Bodpl; yyeta nmpeﬁneHwﬂ XOJIOHON U ropsyen BOfbl
(BOBMO)KH& nocTaBKa 6e3 CYETUNKOB C YCTaHOBKOM I'IpOCTaBKI/I): OpraHM3aunn LMpKyNauum ropsayero BOJ0CHAOXEHNS; 3aLLMThI OT rmppoyaapos B cucre-
MaXx X0J/104HOro 1 ropsayero BOLLOCHabXeHus; dunbTpaummn TeNNOHOCUTENS W BOAbI.

(OcCHOBHbIe TeXHUYECKNE XapaKTepuCTUKKM BoJoMepHbIx y3n1oB POCTepm:

HomuHanbHoe pabouee nasnenmne PN, Mlla 1.0
[ly nopkniouenns 15,20
MakcumanbHag Temnepartypa Bogbl Tmax, °C +30
_ JlatyHb mapok: JIC-59, NNL-40C,
Marepuan ocHoBHbIx ReTaneit CW602N, CWET7N; cranb Hepxaselowast
_ Kneu-repmeTtnkn aHa3pobHble, NeH CAHTEXHUYECKUH,
Matepuanbl ynnoTHeHNS HePa3beMHbIX COBMHEHN nacta ynnotHuTensHas Unipak

HomeHknatypa TMnoBsbix BofoMepHbix y3ioB POCTepm:

HAMMEHOBAHUE

Bonomepnbiit v3en POCTepm V15 c otBopom nog YBI

BonomepHbiit v3en POCTepm [lv15 c otBopom nop, YBIT 1 CYETYMKOM B KOMMNEKTE

BonomepHbin y3en POCTePm [v15

BopnomepHbiit y3en POCTEPM [IV15 O CYETYMKOM B KOMMEKTE

BonomepHbiit v3en POCTepm [lv15 ¢ otBopom nop, YBIT BE3 PEAYKTOPA JABNEHNS

BonomepHbiit v3en POCTepm [lv15 ¢ otBopom nop YBIT 1 CYETYMKOM B KOMMIEKTE BE3 PEAYKTOPA [IABMEHUS

Bopomephbiit y3En POCTEPM [ly15 BE3 PEAYKTOPA [ABMEHMS

Bonomeprhbiit y3en POCTEPM V15 (0 CYETYMKOM B KOMMEKTE BE3 PEAYKTOPA JABMEHUS

BopnomepHbiit v3en POCTepm [1v20 ¢ otBopom nop YBI

Bonomepbiit v3en POCTepm [1v20 ¢ otBopom nop YBIT 1 CYETYMKOM B KOMNEKTE

BopomepHbiit y3en POCTerm [1v20

BonomepHbiit v3en POCTepm 120 O CYETUMKOM B KOMMMEKTE
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YepTexu TMNOBLIX BOLOMEPHbIX 3108 POCTepm:

BodomepHsid ysen POCTept Ay15 c omBodom nod YBI1u c4em4ukom B
Korinzekme Bodomeprsid ysen POCTepm Ay 15
Mos. HaumeroBarue Kon-Bo, wm Pasmep 7
[lo3. Haumerobarue Kon-8o, um Pasmep
;| /2B-HKpaw wapobui POCTepr ; Vo
adoma” 2 ;| 72"B-HKpan wapobeii POCTepr ' o
@ “8adoqxa”
2 | @ussmp kocou 172" 1 172" 3
A\E 2 Punsmp kocod 1/2" 1 |24
3 | Hunnens 172" 2 /2"
3 Hunness 1/2" 1 72"
5
4 Pezynamop dabnerus 1/2" Heizen 304 1 72"
4 Peaynamop dabnerus 1/2" Heizen 304 1 72"
5 Komnnekm Hakudksix 2aex 1/2" 17 72" 5 Komnnaexm Hakudksix 2aex 1/2" ¢ ; v
00pamHsIM KAanaxoM
6 | Bodocvemquk Ay 15 1 IZ8 6 | Mocmata recmo menno- ' V2
Bodocwemyuka 1/2 "
7 05pamnsid knanaw 1/2" Heizen 999L 1 12"
8 TpodHuk namykHsil 1/2" 1 72"

Bodomeprsii ysen POCTepy Ay 15 5e3 pedyxmopa dabnenus
Bodoreprsiti ysen POCTepm [y 15 co cvemsuor 6 komnaekme o, HaumenoBanue Kon-60,um | Pasmep
fMos. Haumerobanue Kon-6o, wm Pasmep ;| /2" B-H Kpax wapoBui co czorom 1 12"
POCTepm “dadoyka”
1/2" B-H Kpax wapoBsii POC Tepm "
[ it P 1 2 2 | Gummp kocou 172" 7 vz
2 Qunbmp kocod 1/2" 7 2" 3 Komnnekm Hakudkeix 2aex 1/2" ¢ 7 172"
oBpamHeiM kAanaHoM
3 | Hunnens 172" 7 2" [pocmabka 6mecmo meno- "
4 " 1 172
Bodocyemyuxa 1/2
4 Pezynamop dabnerus 1/2" Heizen 304 1 72"
5 | Komnnekm HakudHsix 2aek 1/2" 1 /2"
6 Bodocqemyux Ay 15 1 72"
7 08pamrsid knanaw 1/2" Heizen 999L 1 172"

1.5 KBapTupHble cTaHuuMM ansa cucrem oTonaeHus U BofoCHabxeHus

KeaptupHble craHumm POCTepm ycTaHaBnmMBaloTcs Ha TpybonpoBoaax ans NoAKIYeHUs KBapTMp K CMcTeMaM BOASIHOTO OTOMJIEHNS, XONOZHOIO W ropsi-
yero Bof0cHabxeHms. KBaptupHble craHumm POCTepm npuMeHsiioTcs ans: NoAAepKaHMs NOCTOSIHHOO nepenaga faBfeHns Ha BBOAE B CUCTeMy OTone-
HWSI; OrPAHNYEHMS NPEAENbHOM0 PacXofa TeMIOHOCUTENS Yepe3 KBApTUPY; YNPaBieHns KMMaToM Npy YCTaHOBKE TEPMO3NEKTPONPUBOAA; PeryinpoBKm
[ABNEHNUS XONOLHOM M ropsiyeid BOfbI, yyeTa notpebneHns TensIoHOCUTENS, XONOAHOM 1 ropsiveit Bodbl (BO3MOXHA NOCTaBKa 6e3 CYETUNKOB C YCTaHOBKOM
MPOCTaBKM); OpraHM3aLyMy LMPKYNALMKM Fopsiuero BoA0CHabKeHus:; 3aluuTbl OT MMApOYAAPOB B CUCTEMAX XOMOHOMO W ropsyero BoA0CHabMXeHNs; punb-
TpaLym TENSIOHOCUTENS W BOAbI; aBTOMATUYECKOro YAaNIeHUs BO3AyXa B CUCTEME OTOM/EHMSI.

(OCHOBHbIE TEXHMYECKNE XapaKTepPUCTUKKM BOJOMEpHbIX Y3108 POCTepm:

HomuHanbHoe pabouyee pasnenue PN, Mlla 10

[ly nogkniouenns 15,20
MakcumanbHas Temnepatypa TennoHocutens Tmax, °C +105
MakcumanbHas Temnepatypa Bogbl Tmax, °C +80

JlatyHb mapok: J1IC-59, N1U-40C,

Matepuan ochoBHbix petaneit CW602N, CWG17N; cTanb HepxxasetroLias

Kneun-repmeTnkn aHa3pobHble, NeH CAHTEXHUYECKUIA,

MaTepMaJ’Ibl YN/I0THEHUA Hepa3beMHbIX CoeAuHeHUn nacta ynnoTHUTENbHAs Unipak
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KOJJTEKTOPHBIE Y3/1bl

MpuHUMN pacmdpoBKyM apTuKyna:

KesaptupHas craHuua POCTepm HWRc-V-L|

[N CUCTEM OTOMNNEHUA U BOZOCHa0XeHNs ¢ peuupkynaunen 'BC HWRc

120
ik

1=

[N CUCTEM OTONNEeHNUs n BOAocHabxerHns HW

BEpPTUKaNbHOe UcnonHenne V

ropu30HTanbHoe ncnonHexue H

CTOPOHA NOAKNOYEHUA K CUCTEME OTOMNEHUA-CUCTEME BOAOCHABXEHNS

[y nogknioyenus 15, 20

npubopsbl yyeta B komnnekre MD

6e3 npubopos. yyeta 0

HomeHknaTtypa TMNoBbIX KBAapTUPHbIX CTaHuui POCTepm:

Haumenoanue

ApTHKYN

Keaprupuas cranuus POCTEPM B BepTHKaNBHOM MCTIONHEHHH JUTA CHCTEM OTOIUICHHS H
BojocHab)eHHs ¢ penupkynanuei IBC ¢ 1eBbIM NOAKITIONMEHHEM K CTOSKaM OTOTUIEHHS, NPaBbIM
HOIKNIOYEHUEM K CTOSKAM BOIOCHAOKEHMS

HWRc-V-LR-15-MD

Ksaptupnas cranuus POCTEPM B BepTHKaIBHOM HCTIOJHEHHH [T CHCTEM OTOTLICHHA U
BojocHabkeHns ¢ penupkynauueii I'BC ¢ neBbIM MOJKITIOYEHHEM K CTOSIKAM OTOTLIEHHS, MPABbIM
MOIKMIOYEHUEM K CTOAKaM BoocHabkenus 6e3 npubopos yuera

HWRc-V-LR-15-0

Keaprupnas cranuus POCTEPM B BepTHKaIBHOM HCTIOJIHEHHMH JUTS CHCTEM OTOILIEHHA H
BojtocHabkeHns ¢ penupkysieii I'BC ¢ npaBeiM MoJKTIOYEHHEM K CTOSKAM OTOTLICHHS, JIEBBIM
MOJKIIOYEHHEM K CTOSKAM BOAOCHAOKeHHs

HWRe-V-RL-15-MD

Kgaprupuas cranuns POCTEPM B BepTiKanbHOM MCIIOJIHEHMHM [UIS CUCTEM OTOILIEHHSA W
BO,I[OCHaﬁ)KeHHH C pequKyJ'[HLT.PlEﬁ IBCc MPAaBLIM MOAKIHYCHHEM K CTOAKAM OTONICHHA, JIEBLIM
MOJIKIII0YEHHEM K CTOsIKaM BojlocHaOxeHus Oe3 npubopoB yderta

HWRe-V-RL-15-0

Ksaprupras cranius POCTEPM B BepTHKalLHOM HCHOMHEHHH JUTS CHCTEM OTOTUICHHS M
BOJOCHAOKEHS C IEBBIM TTOAKTIOUEHHEM K CTOSAKAM OTOTIIEHHS, IPABEIM [OIKITIOYEHHEM K CTOSKAM
BoJ0CHAOMKEH NS

HW-V-LR-15-MD

Kpaprupuas crannus POCTEPM B BepTHKAIBLHOM HCTIONHEHHH [/ CHCTEM OTOTLICHHSA H
BOJOCHAOMEHHS € JIEBBIM MOIKIIOUEHHEM K CTOSIKAM OTOIJIEHHS, TPaBbIM [OIKTI0UYEHHEM K CTOSKAM
BojocHabxenns 6e3 npubopos yuera

HW-V-LR-15-0

Keaprupnas crannus POCTEPM B BepTHKaNBEHOM MCIOTHEHHH 715 CHCTEM OTOILICHHS U
BOJIOCHA0KEHUS C MPABBIM MOJAKIIOUEHHEM K CTOSKAM OTOIUICHHS, JIEBBIM MOJIKIIIOUYEHHEM K CTOSKaM
BogocHAOKEHHS

HW-V-RL-15-MD

Ksaprupnas craniumst POCTEPM B BepTHKaNLHOM MCIONHEHWH T8l CUCTEM OTOILIEHHS H
BO,I[OCHEJG}KEH}‘IH C MpaBbIM MOJAKMTIOHCHHEM K CTOAKAM OTOIICHHA, JICBRIM MOAKMIOYCHHEM K CTOAKAM
BOJIOCHA0KeHus De3 npubopoB yuera

HW-V-RL-15-0

Ksaprupnas cranuus POCTEPM B ropu3oHTalBHOM HCIIOMHEHHH IS CHCTEM OTONJIEHHS 1
BO,I[OCHZ{E}H(EHHH C pBL{HpKyHSHHCﬁ I'BC ¢ neBbiM MOOKTHYEHHEM K CTOAKAM OTOTUIEHHA, TTPABBIM
MOJIK/TIOUEHHEM K CTOSKaM BOJOCHA0KEHHS

HWRc-H-LR-15-MD

Ksaptupnas cranuus POCTEPM B ropu3oHTaabHOM HCIIOMHEHHH [UIS CHCTEM OTOIUICHHS H
BogocHaGkeHus ¢ peuupkyisiuneii [BC ¢ neBbIM HOIKIHOYEHHEM K CTOSKAM OTOIUIEHNS, [IPABBIM
HOJIKJIIOYEHHEM K CTOsKaM BojlocHalenus Ge3 npubopos yuera

HWRc-H-LR-15-0

Keaprupnas crannua POCTEPM B ropH3oHTanbHOM MCIIOIHEHHH U CHCTEM OTOILUIEHHA H
BojlocHa0xenus ¢ peunpkynsuueit 'BC ¢ npaseiM noAKII0YEHHEM K CTOSIKAM OTOILIEHHS, JIEBBIM
HOJKAIOYEHHEM K CTOAKAM BOJOCHAOKCHUSA

HWRc-H-RL-15-MD

Kgaprupnas cranums POCTEPM B ropu30HTaNbHOM HCITOMHEHHH /U1 CHCTEM OTOTUICHHS
BOJOCHAO)eHus ¢ peuupkynanreii [BC ¢ npaBeIM NoakioyeHHeM K CTOAKaM OTOILUICHHs, JTeBbIM
HOKITIOUEHHEM K CTOSIKaM BojiocHabxenus Oe3 npubopos yuera

HWRc-H-RL-15-0

Keaptupnas cranuis POCTEPM B ropH30HTaILHOM HCITOMHEHNH [UIS CHCTEM OTOTUICHHS H
BOJOCHA0KEHHS C JIEBBIM MOJKITIOMEHHEM K CTOSKaM OTOTUICHUS, TIPaBEIM MMOJKITIOUEHHEM K CTOSKAM
BogocHaOKEeHHSA

HW-H-LR-15-MD
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Ksaptupnas cranuus POCTEPM B ropusoHTalibHOM MCHOJIHEHHU U1 CHCTEM OTOILIEHUS U
BOIOCHAOMKEHHUS C JIEBBIM O/IK/IOUEHHEM K CTOSKAM OTOIIEHHS, IPABBIM MOAKIIOYEHHEM K CTOAKAM HW-H-LR-15-0
BoJocHa0xeHus Oe3 npubOpoB yueTa

Keaptupnas cranuus POCTEPM B ropu3oHTanbHOM HCIOJTHEHHH JIJIS CUCTEM OTOILIEHHS H
BOIOCHA0MKEHHUS C MIPABBIM MOJKIIOUEHHEM K CTOSKAM OTOIUIEHMS, JIEBBIM MOJIKIIOUEHHEM K CTOSKAM HW-H-RL-15-MD
BOJOCHa0KeHNs

Ksaptupnas cranims POCTEPM B ropu30HTANBHOM HCTIOMHEHHH 7SI CHCTEM OTOIIICHHS
BOJOCHADKEHH ¢ NIPaBLIM MOIKTOYEHHEM K CTOAKAM OTOMIEHHS, TEBEIM MOIKIYEHHEM K CTOAKAM HW-H-RL-15-0

BofgocHabkenus 6e3 npubopos yqera

YepTexxu TMNOBbIX KBApTUPHbIX CTaHumit POCTepm

Kbapmupras cmaryus POCTEPM 8 20pu30Hma s HoMm UCNoHEHUY GA5 CUCMEM

K6apmupHas cmarHyus POCTEPM 6 uBodocasxenus ¢ 3 IBC HWRC-H-LR~15-HD
20pU30HMa/IbHoOM UCnNo/IHeHUU ans Mo Haurenobarue Kon-6o, wm | Pasmep
cucmem omonneHus U B0JoCHadXeHUSs C |, | 172" B-HKpan apobui co czonon . o
- /_BC POCTepm “Sadoqka
peu Ung/’Hu veu 2 Punemp kocod 1/2" 3 172"
HWRc-H-LR-15-MD
3 Komnnekm HakudHeix 2aek 1/2" 4 72"
4 Tennocyemduk Ay 15, QHom=0,6, RS485 1 Ay15
5 Yanurumens 1/2 30mm 3 /2"
6 KpecmoBura 1/2" 2 72"
7| ol 2 (2%
8 Omce4qrod knanaw 1/2" 2 72"
9 1/2" B-H Kpaw dperaxHsid 2 172"
10 | Hunnens 172" 5 12"
Komd ; Pl
n Gabnenus 1/2" ¢ BosmoxHoCmbH 1 172"

yemanobiu cepBonpuboda

12 Amepukarka npamas /2" 1 172"

1/2" Kpan wapoBeid POCTepm
13 “8adoyka” dna nodkAwYeHUs 1 /2"
mepmodamyuka B-H

14 Knanax odpamHsii 3 72"

15 | Yeonsruk 1/2" 3 172"

HupkynsyuonHsid Benmuas a5 cucmem

6 TBC HEIZEN Valmix 1/2" ! vz
17 Tpodruk 1/2 1 /2"
18 Bodocyemyuk Ay 15, QHom=15 3 Ay15
19 | Pama moHmaxHas 1 -
Kbapmupras cmaruus POCTEP 6 | fosmimer oo ocrio oz sromenss o e
20pU30HMAa/IbHOM Ucno/IHeHUU ans
cucmem omonneHus u BodocHadxeHus | ™ Haunenobanue Kon-bo,um | Pasrer
HW-H-LR-15-MD | Focrom somar <" ; vz
2 ®unsmp kocod 1/2" 3 172"
3 | Komnnekm Hakudreix 2aex 1/2" 3 172"
4 Tennocyemyuk Ay 15, QHom=0,6, RS485 1 Ay1s
5 Yanurumens 1/2 30mm 3 172"
6 KpecmoBuna 1/2" 2 72"
7 ;/ o uibe 2 Ve
8 Omce4rod knanaw 1/2" 2 72"
9 | 172" B-H Kpaw dperaxHsid 2 /2"
18 1710 16 19 3/~ 02 1
0 N 0 10 Hunnens 1/2" 6 172"
i T i Komb i E)
7 dabnenus 1/2" ¢ BosmoxHocmbk 1 72"
ycmarobku cepBonpuBoda
12 Amepuxarka npamas 1/2" 1 72"
1/2" Kpan wapoBeid POCTepm
13 | “6adoyka” dns nodk/odeHus 1 172"
mepmodamyuka B-H
1% Pe 8, 72" J 2 /2"
5 Manomemp paduansHsit 174" 0-6 dap 2 72"
16 Knanax odpamHsid 2 72"
17 | Tpodwuk 1/2 " 3 72"
18 Amopmuzamop zudpaBauyeckozo ydapa 2 72"
19 Bodocyemyuk Ay 15, QHom=15 2 Ay1s
20 | Pama moxmaxHas 1 -
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K6apmupHas cmaHyus POCTEPM 6
Bepmuka ibHOM uCNO/IHEHUU G151 CUCMEM
omonneHus u BodocHadxeHus ¢
peuyupkynayueu BC
HWRc-V-LR-15-MD

K6apmupHas cmaHyus POCTEPM 6
Bepmuka/ibHOM UCNO/HEHUU G151 CUCMEM
omon/eHus u BodocHadxeHus
HW-V-LR-15-MD

KB, 5 ¢/ POLCTEPM 8 /16 HOM UCON ansa cucmem
omonneHus u BodocHadxeHus ¢ peyupkynsyued FBC HWRc-V-LR-15-MD
lo3. HaumerHoBaHue Kon-6o, wm Pasmep

/ 1/2" B-H Kpax wapoBsid co czoHoM . o
POCTeprm “0adoyqka”

2 ABmomamuyeckud BozdyxoomBod4yuk ¢ 2 172"
OMCeYHbIM KANAHOM

3 bunbmp kocod 1/2" 3 72"

4 | Tennocsem4uk Ay15, QHom=0,6, RS485 1 Ay1s
1/2" B-H Kpax wapoBsid POCTepm Y

5 “0adoyka” dpeHaxHsiu 2 vz
1/2" B-H Kpan wapoBeid POCTepm

6 “dadoyka” das Nodk/wYeHUs 1 /2"
mepModamyuka

7 ”7/2 B—B”Kpau wapobsiu POCTepm 3 V2
6adoyka

8 Knanar odpamHsii npyxurHsIG 1/2” 3 72"

9 LupkynauuorHsii Bermuse 6a5 cucmem ’ 12"
rec1/2”
KomdurupoBarHbIt 6anaHcupoBoHsil

1 KkAanaH peeynsmop nepenada dabreHus / Yo

0 1/2" ¢ BoamoxHocmsw ycmaHobku 2
cepBonpubBoda

i Bodocyemyuk Ay 15, QHom=1,5 3 Ayls

12 Pama moHmaxHas 1 172"

Kb6apmupras cmaryus POCTEPM 8 BepmukaibHoM ucno/iHeHuu dAs cucmem
omonnerus u BodocHadxerus HW-V-LR-15-MD

lo3. HaumeHoBaHue Kon-6o, wm Pasmep

1/2" B-H Kpa+ wapoBsit co c2oHom Y

! POCTepm “dadoyka” ! vz

2 ABmomamuyeckud BozdyxoomBodyuk ¢ 2 12"
OMmCceYHbIM KAanaHoM

3 Punsmp kocod 172" 3 72"

4 Tennocqemyuk Ay15, QHom=0,6, RS485 1 Ay1s
1/2" B-H Kpa+ wapoBsid POCTepm Y

5 “0adoyka” dpeHaxHsId 2 vz
1/2" B-H Kpan wapoBeid POCTepm

6 “6adoyka” dns nodkmw4eHus 1 72"
mepModamy4uka

7 '17/2' B—BNK‘DUH wapoBsid POCTepm 2 172"
Sadoyka

8 Knana+ odpamrsid 2 72"

9 Ma+omemp paduasHeid 174" 0-6 oap 2 172"

10 Peeynsmop dabrenus 1/2" nopwreBsid 2 1/2"

" Amopmuzamop 2udpabauyeckozo ydapa 2 72"
Komdurupob: i danaHcupoBoyHsili

12 kAanaw peaynsmop nepenada dabaeHus / Vo
1/2" ¢ BosmoxHocmb o ycmaHobku
cepBonpuboda

13 Bodocqemyuk Ay 15, QHom=1,5 2 Ay1s

14 Pama MoHmaxHas 1 72"
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CnoBapb TepMMUHOB

DIN - Deutsches Institut fur Normung e.V. (cokp. DIN) — Hemeuxuit MHCTUTYT no cTaHaapTu3auun. MasHoi 3apavei DIN sBnsetcs pas-
paboTka HOPMATMBHO-TEXHUYECKO OKYMEHTaLNN (CTaHaapTbl, TEXHUYeCKMe YCoBus, npasuna u T. n.). ns 3toit uenu DIN opraHu3oBbiBaet
paboty 26 TbicaY 3KCNepTOB M3 pa3nuyHbix 0bnacteit Hayku U TexHUKKU. Ero uneHamn 9BRAKOTCS NpeanpuaThs, CO3bl, FOCYAAPCTBEHHbIE Op-
raHu3auum, Toproeble GUpMbI 1 HayyHble MHCTUTYTHI. CornacHo porosopy, 3aknioueHHomy mexay DIN n npasutenscteom OPF, DIN asnsetca
BeAyLLEeA HEMELIKOI HaLWMOHaNbHON OpraHu3auyeii No CTaHfapTM3aLUn  NpeaCTaBnsieT MHTepecsl fepmManny B 3Toi 06M1aCTi Ha MEXAYHapoA-
HOM ypoBHe. /IHTeHCnBHas paboTta HeMeLKKMX IKCNepToB B chepe MeXAYHaPOAHON CTaHAApTU3aLun u Hopmuposanus caenana DIN ogHum u3
061wenpru3HaHHbIX MUPOBLIX NUAEPOB NO pa3paboTKe CTaHAAPTOB WU APYrux HOPMATUBHbIX LOKYMeHTOB. Bcero B DIN BxoasT 74 HOpMaTUBHbIX
KOMMUTETA, 3aHMMAKLLMXC pa3paboTKoi CTaHAAPTOB M APYroi LOKYMEHTaLNN.

DIN 17660 - natyHb CW CuZn40Pb2 (menpb 58%, umHk 40%, cBuHew, 2%) cornacto FOCT natyHb J1IC 59-2.

ISO -International Organization for Standardization. MexpayHapogHas opraHm3auusi, 3aHUMAIOLWLAACs BbINYCKOM cTaHpapTos. (pepa pes-
TenbHOCTM ISO KacaeTcs CTaHAAPTM3aL MK BO BCex 00N1acTax, KpOMe 3IeKTPOTEXHUKN W INEKTPOHUKM, OTHOCALLMXCS K KOMNeTeHuun MexayHa-
POAHOI IneKTpoTexHnyeckoii komuccum (M3IK, IEC). HekoTopble BUfibl paboT BbIMONHSIOTCS COBMECTHBIMM YCUAINSIMI 3TUX opraHu3aumii. Kpome
cranpaptusauunm 1SO 3aHumaetcs npobnemamu ceptudmkaumm.

ISO 228-1 - pe3bba TpybHas uunuuapuyeckas G ¢ yrnom npoduns 55°. [oimosas pe3bba ocHoBaHa Ha pe3bbe BSW (British Standard
Whitworth) n cootBeTcTByet pe3bbe BSP (British standard pipe thread), umeeT yeTbipe 3HaueHus waros 28,19,14,11 HUTOK Ha flonm. Yron npo-
¢duns npu BeplwmHe 55° TeopeTnyeckas Bobicota npopunsa H=0,960491P. Cranpaptol: TOCT 6357-81. YcnosHoe obo3HaueHue: bykea G, yncnosoe
3HayeHue yUI0BHOro npoxoaa Tpy6bl B aoimax (inch).

PN - "ycnosHoe pfanenue". llof, [aHHON BENMYMHON CefyeT NOHUMATh Hambonbliee n3bbiTouHOE faBneHne npu Temnepatype cpeabl 293°K
(20°0), npn KoTOpoM ponycTMMa AnuTeNbHas pabota apmatypbl M AeTaneit TpybonpoBoAa, MMEHLLMX 3afjaHHble pa3mepbl, 060CHOBaHHbIE
pacyeToM Ha NPOYHOCTb NMPY BbIDPaHHbIX MaTepuanax W XxapakTepucTuKax Ux NpoYHOCTH, COOTBETCTBYIOLMX TemnepaType 293°K (20°0).

PTFE - Monutetpadtopatunex, Tednon unu ¢roponnact-4 (-2F4-)n — nonumep tetpadtopatuneHa (MTO3). BenmkonenHblit aHTMGPUKLM-
OHHbI MaTtepuan, ¢ K03GULMEHTOM TPEHUS CKOMBXKEHUS HAUMEHBLIMM U3 W3BECTHBIX AOCTYMHBIX KOHCTPYKLMOHHBIX MaTepnanos (maxe
MEeHbLLE, YeM y TaloLero NbAa).

N.B.R. - ByTaaneH-HUTPUIbHBIA KayuyK— CMHTETUYECKMIA NOMMMep, MPOAVKT cononumepusauun bytapueHa ¢ akpunoxutpunom. [-CH2-
(H=CH-CH2-]n-[-CH2-CH(CN)-]m. MaTepuan uMeeT 0YeHb BbICOKYID CTOMKOCTb K Maciam M 6eH3UHaM, HeTSHbIM KULKOCTAM, YINepoaucTbiM
PacTBOPUTENSIM, Lienoyam. imeeT Wwnpokuii AuanasoH pabounx temnepatyp ot -57°C go +120°C. Ucnonb3yeTcs B KAaeCTBe YNOTHUTENS BMe-
CTO Pe3uHbl UM OPraHUYeCKOro Kayuyka.

Cranb AlSI 304 - Cranb mapky AlSI 304 ("HepxkaBeiika") - 3T0 ayCTeHUTHAsA CTalb (BbICOKOTEMMNEPATYpHas rpaHeLeHTPUPoBaHHas MoauduKaLms
ene3a u ero CNnaBoB) C HU3KUM cofiepkannem yrnepopa. AlSI 304 npencranset coboii OCHOBHOI COPT B CEMENCTBE HePXKaBeLWMX CTanei u
conepxut muiumym 18% Cr u 8% Ni. Takoe copepanue (r obecneunsaeT GopmmpoBaHNe Ha NOBEPXHOCTM OKCUAHOIO 108, YTO NpMAAET CTanm
YCTOAYMBOCTb K BO3AEACTBUI0 Pa3HOOBPA3HbIX XMMUYECKNX BELLECTB.
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