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CUCTEMA TPYB N ®UTUHI OB PP-RCT FRP 1 PP-R AQUA

1. OMMUCAHUE CUCTEMBDI

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

YHuKanbHble 0COOEHHOCTM MCMONb3YEMOr0 Cbipbs A5 NPOU3BOACTBA TPYO U (hAaCOHHbIX U3AENNIA OTKPbIBAIOT LUMPOKUE BO3MOXHOCTU
B npumeHennn cuctembl POCTepm:

(VIVIVAVEVIVAV]

I

B cuctemax xonogHoro B cucremax dmnbTpaumm, BOLOOUNCTKM B nHeBMaTuueckux cucremax B cucremax otonnenus,
1 ropsiyero BOAOCHaGXeHUs 1 06ecneyeHns MUTbeBbIM L5 NOAKMIOYEHNS OTOMUTENbHbIX
BOAOCHAaGXEHNEM npuGOpPOB Pa3NYHOTO BUAA

)

B Tpy60npoBOAHbIX cUCTEMAX B tpy6onpoBofax NpoMbILLIEHHOrO B Tpy60npoBoaax nuieBoi
ANS CENbCKOXO3ANCTBEHHbIX HYXA, Ha3HaueHus 1 XMMUYECKOI NPOMBILLAEHHOCTH

1.2. POCTepm PP-RCT FRP

PP-RCT-1py6bl (nanee PP-RCT FRP B cOOTBETCTBUM C MNpuHATbIM 0603HaveHnem npoussogutens — POCTepm) — 310 TpyObl,
“3roTaB/MBaeMble U3 TEPMOCTabMAN3NPOBAHHOTO NoaunponuaeHa (tun 4). laHHbIA NONMMEpPHBIA MaTepnan 60/1ee YCTONYMB K BO3LENCTBUIO
BbICOKMX TEMNEPATYp W SaBNEHNS MO CPAaBHEHWMIO C 00bI4HbIM PP-R (nosmnponunex pangom cononnmep, in 3). Matepuan PP-RCT B gnanasoHe
Temnepartyp ot 20 go 110 °C xapakTepu3yeTcs 601ee BbICOKMMU 3HAYEHUSMWU MaKCMMaIbHOrO 3KCMyaTalunoHHOro AaBneHus. Kpome Toro,
LaHHbI MaTepuan obnafaeTt Nyywein MOPO30CTORKOCTbIO OTHOCUTENBHO 00bI4HOrO PP-R. 310 03Hauyaert, YTo CUCTEMa, BbINOMHEHHAs U3
[AHHOro matepwana, Oyner 6osee AONTOBEYHONR, YeM CUCTEMA M3 CTAHAAPTHOrO MOSMMPONMAEHA PaHAOM COMOAMMEPA U MPU BbICOKMX
Temnepartypax 6yaet cnyxutb Ha 25-30% fonblue, Hanpumep, B cMcTeMax MUTLEBOr0 ropsiyero BOAOCHa0XeHNs n otonnennst. Cuctema PP-RCT
13 TEPMOCTaBbUAN3MPOBAHHOMO NOMNPONMAEHa 60/ee YCTONYNBA HE TONIbKO K BbICOKUM MM HU3KUM TeMNepaTypam, HO Takxe K nepenagam
Temnepartyp. [lng cpaBHEHWS NpeanaraeM HOMOrpaMmbl NpoyHocT Matepuanos PP-RCT v PP-R, B3dTbie n3 FTOCT 32415-2013:
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CUCTEMA TPYB M ®UTUHIOB PP-RCT FRP 1 PP-R AQUA

prﬁbl n3 TepMOCTaﬁl/I!'IVBI/IpOBaHHOFO nonvnponuieHa npegHasHadeHbl ANg NpUMeHeHUda B CUCTeMax Xo0/104HOro n ropsa4yero nutbeBoro

BOJOCHAGXEHUS, HU3KO- U BbICOKOTEMMEPATYPHOr 0 OTOM/IEHNA, @ TaKXe X0N00CHA0XEHMS.

Bbicokasi TepmoctabunbHoCTb Matepuana PP-RCT pocturaerca Gnarogaps MoauMUMPOBAHHOW KPUCTANIZIMYECKON pelleTke —

LEeCTUrPaHHON, UMELOLLLEH AOMONTHUTENTbHbIE MONEKYNIAPHBIE CBA3M, YTO AAeT BO3MOXHOCTb MaTepuany PP-RCT coxpaHsaTb CBOK NPOYHOCTb
noJ BO3AeiCTBNEM NOCTOSIHHOTO AABNEHNS U BbICOKON TEMMNEPATYPbI B TEUEHNE BCETO CPOKA SKCMyaTaLmm.

CraHgaprtHas T1py6a PP-R, Tpy6a FRP POCTepm us PP-RCT,
apMMpOBaHHas aNtoMUHUEM apMMpOBaHHaNA CTEK/IOBOJIOKHOM

R ——— )
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MoHocMMMeTpUYHas KpucTananyeckas LecturpaHHas KpucTaninyeckas
peleTka peleTka

1.3. POCTepmM Aqua

BHyTpeHHuA 1 BHewHwiA cnom Tpy6 POCTepm Aqua n3rotoBieHbl 13 noaunponunena PP-R, cpefHuin cnoii npeacraBnser cobon CMechb

nonunponuneHa n CtTeKNOBOJIOKHA, KOToOpasa 06pa3yeT CTEK/IOHAMNOTHEHHbIN KOMNayHL.

Tpy6bl POCTepm Aqua u3 mosunponuieHa — ABYXKOMMO3UTHbIE, apMUPOBaHHbIe CTEK/IOBOMIOKHOM, MpPefHa3HauyeHbl A4S XON0AHOrO,

ropsiyero BOA0CHabXxeHus n otonnexus, narotoeneHsl B cootsetctauu ¢ FOCT P 53630-2015. MNMonunponuneH paHgom cononnmep obnagaert
BbICOKOW NPOYHOCTHIO, TMOKOCTBIO, XMMUYECKON U TEMMIOBON CTOMKOCTBIO.

1.4. Npenmywecraa Tpy6 POCTepm us repmoctabunmsnpoBaHHOro NoAMNPONuIEHa
PP-RCT FRP

Bnaropaps cBo#cTBaM Cbipbsi, MPUMEHSIEMOro ANA U3rotoBneHus Tpy6, cuctema u3 PP-RCT o6nagaer cnepyrowmumu

npenmyuiecreamu:

TpyO6bl, n3rotoBneHHble n3 PP-RCT, HellTpanbHbl K OKpyxatoLei cpepe. MpoaykT 6e30naceH kak Ha CTaguu NPON3BOLCTBA, Tak W Ha CTagum ero
sKcnnyaTauuu. B npouecce ytmnnsaumm He MCNOMb3YIOTCS 3KONOMMYECKU BpeLHble BELLecTBa. py ropeHnn He BbIAeNStoTCs TOKCUYHDBIE ra3bl.
Matepuan Tpy6 CTOEK K XMMUYECKM aKTUBHbIM BELLECTBAM, @ TaKXe He COAEPXNT TOKCUYHbIX 3/IEMEHTOB, YTO BaXHO NpW NpUMeHeHun Tpyo B
cuUcTeMax BOOCHa0XeHuS.

Manblii BeC M0 CPaBHEHMIO CO CTaNbHbIMK TPYOONPOBOAAMN AeNaeT cuctemy 60see MOOM/IBHON B PAMKaX CTECHEHHbIX YCOBUIA NPOU3BOACTBA
pabort. Takoe CBONCTBO NO3BOMSET IKOHOMUTb Ha TPAHCMOPTE M NEPEMELLEHNN NPOLYKLMM Ha CTPOMTE/NBHOM NNOLLAAKE.

TpyObl He KOPPO3MPYIOT U He 3apacTatoT. Takum 06pa3oM, MPOXOAHOE CeyeHne TPYObl He CyXaeTCs Ha MPOTSHKEHUN BCEr0 CPOKA IKCMIyaTaLmuy.
Bbicokas xummyeckas CTOKOCTb MO3BOASET UCMOMb30BaTb CUCTEMY 1 TPAHCMOPTUPOBKY XMMUYECKM aKTUBHBIX CPES.

Hu3kas wepoxoBaToCTb BHYTPEHHEN NOBEPXHOCTV 06ECMEYNBAET HU3KME NMOTEPU AABNEHNUS NO BCEN ANMHE TPYOONPOBOAa.

TpyObl He NPOBOAAT 61X AAOLLME TOKMW, FaCAT LWYMbl M BUOPaLMK, 611arogaps HU3KOW TENONPOBOLHOCTU HYXAAKOTCS B MEHbLUIEM KOSIMYECTBE
TENNoU30nALUMN.

Tpy6bl PP-RCT FRP 3a cuyeT 0COGEHHOCTEN CBOWCTB MCXOLHOTO Chipbsi MOTYT 00/1afaTb MEHbLUENd TOAWMHON CTEHKW MO CPaBHEHWMIO C
TPaAMLMOHHBIMIU apMUPOBaHHbIMK TpyGamu PP-R ¢ CoxpaHEHNEM TEXHUKO-3KCMyaTaLMOHHBIX U MPOYHOCTHBIX XapaKTePUCTUK TpyOonpoBoaa,
4TO MPUBOANT K YBENIMYEHWIO MPONYCKHON CMOCOBHOCTW CUCTEMBI.

OcHoBHO 0co6eHHocTbIO TPy6 POCTepm FRP no cpaBHeHuio ¢ Tpy6amu, apMMpOBaHHbIMU allOMUHUEM, SIBNISIETCA NONIHOE
OTCYTCTBUE TaK HasbiBaeMoro dchchekrta pacciioeHns B npoLiecce SKCryaTaLmm CMCTEMbI FopsYero BoAOCHAGXEHUS U OTOMNEHMS,
4ero NPaKTMHECKW HEBO3MOXHO M36eXaTb NpU MCMoNb30BaHWUM TPyO, apMUPOBaHHBIX a/IlOMUHMEM, YTO CBSI3aHO C OCOGEHHOCTbIO
H TexHonoruu npoussoacTea. Kak pesynbrat — NPOHMKHOBEHME B CUCTEMY KMC/IOPOAA U BbIXOA U3 CTPOSI OTAE/bHbIX YacTei CUCTEMBI.




CUCTEMA TPYB U ®UTUHIOB PP-RCT FRP U PP-R AQUA
1.5. XpaHeHue. TpaHcnoptupoBka. CTOMKOCTb K ynbTpachnonery

Tpy6bl 1 coepnHntenbHble aetann u3 PP-RCT Heobxoaumo obeperatb OT yAApOB W MexaHU4yeckux Harpysok. [pu nepeBo3ke TpyObl
ee cnefyet yknafplBaTb Ha POBHYK MOBEPXHOCTb, MPELOXPaHAs OT OCTPbIX METanMYeckux yrnoB u pebep TPaHCNOPTHOM MAaTopMbl.
TpaHCNopTMPOBKA, MOrpy3Ka 1 pasrpy3ka NOAUMPONUAEHOBLIX TPYO AO/KHbI MPOBOANTLCS NPU TEMNepaType HapyXXHOro BO34yXa He Huxe
-10 °C. lNpu ncnonb3oBaHMK CNeLnanbHbIX YCTPONCTB, 06ecneynBatowmx Gukcaumio Tpyo, paspeLllaeTcs nepeBo3ka npu Temnepatype 4o
-25 °C. JocTaBneHHble Ha 00bEKT AeTanu nepef c60pKo HEOOX0AMMO BbILEPXATb NPU MOMOXKMUTENBHOW TEMNEPAType He MeHee 2 Y. TpyObl
Cnepyet yKnafblBaTb Ha CTEMNAXWU UKW HA MOBEPXHOCTH, KOTOPbIE UCKAOYaoT Nporn6 Tpy6. Beicota wrabens He AoMmkHa npeBbiwats 1 m.
CknapmpoBaTtb TpyObl M COEAMHUTENbHbIE AeTaNN pa3peLlaeTcs Ha PacCTosHUM He 6nmxe 1M OT HarpeBaTeibHbIX MPMOOPOB.

Tpy6bl 13 NOMUMEPHbIX MATEPUANOB MOABEPXEHbI BAUSHWIO NPSIMOr0 YNbTPaMoNneToBoro usayyeHus. Mo atol npuunHe tpebyetcs
NPOBOAMTL P MEPONPUATUIA, CBA3AHHbIX C 3aLLMUTOR NPU XPaHEHUM Ha OTKPLITOM BO3ayxe. XpaHUTb NMOANUMPONUIEHOBbIE TPYObl U UTUHI I
cneflyeT B 3aKpbITblX MOMELLEHWUSX MW MOA HABECOM, BHE A0CSraeMoCTW YnbTpadMoneToBoro u3nydvenus. He cnepyer xpaHuTb X B
0[HOM MOMELLEHUN C PacTBOPUTENSMU, KpackaMu U apyrumn nopobHbiMu MaTtepuanamu. [na npounssoactea Tpy6 POCTepm ncnonb3yetcs
CTabunusatop yNbTpachmoneToBOro WU3Ny4YeHWUs, YTO UCKNIOYAET U3MEHeHWe (U3UKO-XMMWUYECKOro cocTaBa Tpy6 WM (haCOHHbIX U3Aenui,
NPUMEHSIEMbIX AN MHXEHEPHbIX CUCTEM BHYTPY 3AaHMUS.

1.6. MapkupoBka usgenuin cuctembl POCTepm us nonunponuneHa PP-RCT

B npouecce nponssoactea Ha Tpy6bl POCTepm HaHOCMTCS MapKUPOBKa C MEPMOAMYHOCTBIO He 6oniee 1 M Co cnefytoLen MHhopmaLmeit:
Ha3BaHue mapku Tpyobl (POCTepm), matepuan, U3 KOTOPOro MPOM3BOAMTCA Tpyba, pasmep (HapyxXHblii AnameTp W TOMLWMHA CTEHKM),
COOTBETCTBME CTaHAapTaM, CTpaHa-Npou3BOANTENb, faTa U BpeMs NPOu3BOACTBA TPYObl, MAEHTU(MKALMOHHASA OTMETKa NPOM3BOLCTBEHHOM
NIMHUN.

HapyxHbli gnametp
Jlorotun Tun Tpy6bI 1 TOJLLMHA CTEHKU [lata 1 Bpems npoun3BOACTBa

| |
POCTepm FRP PP-RCT/PP-RCT GF/PP-RCT SDR 6/52,5 50x8,3 knacc 2/ 1,3 MMa knacc 5/ 1,1 MIMa FOCT P 53630-2015 Mapt.N°XXXXX na/mm/rr v:muu CaenaHo B Poccun

— | | ! | !

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

* Cepusi Tpy6 S (HOMMHaNbHas) — 6e3pa3MepHasi BENIMUMHA, onpeaensieMas Kak OTHOLWEHWE PacyeTHOro HanpshKeHUs K MakcuManbHOMy LONyCTUMOMY paboyemy AaBeHuio.

1.7. lpotnBONOXapHas 3awmTa

+ O6beM HeoOXoAMMbIX MPOTUBOMNOXAPHbLIX MEPOMPUATUNA 3aBUCUAT OT BUAA MOHTaXa.

« [lopsfoK COOpyXeHUs MPOTUBOMOXAPHLIX KOHCTPYKLWA W KNacC OrHEeCTOWKOCTW OMpefenstTcsd B COOTBETCTBUM C [e/CTBYIOLMMM
npeanMcaHnsamMu.

« Tpy6bl 1 (hacoHHble yacTn cuctembl POCTepM He BbIAENSIOT TOKCUYHBIX Fa30B NPU FrOPEHUN.

« [Ina npepoTBpaLleHns pacnpoCTPaHEHNs OrHA Ha TPyOomnpoBodax MPUMEHAITCS CreuuasnbHble NPoTUBONOXapHble MydTbl. B cnyyae
HeoOX0IMMOCTM OHU YCTAHAB/IMBAKOTCSH B MECTaX NPOXOAa Yepes CTPOUTESIbHbIE KOHCTPYKLMK.

» B KayectBe ontumanbHOro cnoco6a obecrneyeHns NPOTUBOMOXAPHOW 3almnTbl TPYOONPOBOAHON CUCTEMbI PEKOMEHAYETCH NMpUMEHeHne
Heroptoyen n3onauum.
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1.8. ApmupoBaHue Tpy6

OcHOBHas 3a[1a4a apMUPOBAHHOIO €105 — BbINOMHATL (hYHKLIMIO KNCNOPOAHOro Gapbepa 1 COKpaLLaTh TEMMOBOE JIMHERHOE pacLuupeHie
Tpy6onpoBoga. B HacTosiliee Bpems cyllecTByeT ABa HauGosee NonysipHbIX BapuaHTa apMUPOBaHNS TPYG U3 MOAUMPONUIEHa.

CoeayiHeHe / 3amk osoe
nasepHori CBapKoit coenviHerive

1. ApmupoBaHue Tpy6 antoMmuHueBoW (DONbroi (BEepPXHUi Coi)

[pouecc npoucxoaut NOCPeACTBOM 00BOMAKWBAHWS  CMIOWHONA  antoMUHUEBOR  (hONbrom
BHELLUHEro C0si NOANMPONMIEHOBOI TPYObl C NpeiBapUTENbHBIM HAHECEHUEM Ha Hee CneuuanbHOro
knes (Puc. 1). Mocne 4yero Ha antOMUHWEBbLI CNOA HAHOCMTCS CNOWA NONMMPOMWUIEHA, OCHOBHAS
(hYHKLMS KOTOPOrO — 3alUMTHAS.

2. ApmupoBaHue Tpy6 antommHmeBow onbroi (CpeagHuin cnoy)

Takas TeXHONOrus NPakTUYeckKn AEHTMYHA NePBOMY CNOCOOY HAHECEHUS apMUPOBAHHOMO C10S
C €[IMHCTBEHHOW OCOBEHHOCTbIO — apMUPOBAHHbIA CNOA pacnofiaraeTcs B CPeAHen 4actu TpyObl
(Puc. 2).

MOXHO BbIfieNTb IBa OCHOBHbIX HEOCTaTKa aPMUPOBAHNS aNFOMUHUEM:

1. Takne TpyObl HEOOXOANMO 3aYNLLATH CMeLnanbHbIM NHCTPYMEHTOM, B MPOTUBHOM C/ly4ae BO3MOXHA
INEKTPOXMMUYECKAS KOPPO3US aIIOMUHNSA, YTO MPUBEAET K NMPEeXAEBPEMEHHOMY U3HOCY TPYObI;

2.TexHonormss nNpou3BOACTBA TpeOyeT BbICOYANMLLErO KOHTPONA B NpOLECcce CylKu Cos
MOAMNPONUAEHOBOMN TPYObI, HA KOTOPbIA HAHOCMTCS antoMUHUEBAS ONbra, U TILATENBHOrO BXOAHOMO
KOHTPO/IA HAHOCUMOT O K/lest MeXay atoMUHUEM M TPYOOM, YTO B YC/IOBUSIX MaCCOBOrO MPOM3BOACTBA
SIBNSIETCS TPYLOEMKUM.

W, kak pesynbTat, B mpouecce sKCnayataunu TpyObl C MEPEMEHHbIM HOCUTENEM Ha BHELLHEN
4actm TpyObl MOSIBASIOTCA B34yTUS M NyCTOTbl W3-3a OOpa3oBaBlUerocs KoHgeHcarta (Puc. 3).
K npeumyLiectsam 4aHHOro BUAa apMMPOBAHUS MOXHO OTHECTU HAaWMEHDBLLEE NIMHERHOe pacLlunperne
y nonumepHbix Tpy6 — 0,03 mm/m °C.

3. ApmupoBaHue aNtoMUHUEBO (hoNbroi, npeaBapuTesibHO NepcopMpoBaHHOM

Takas TEXHONOM NS HAHECEHMUS aNIOMUHUEBOTO CNOS ABNSETCS 60Nee COBPEMEHHOM MO OTHOLLIEHWIO
K npeabigywei. OCHOBHOE OTANYME B TEXHONOTMM 3aKNOYAETCA B TOM, YTO atOMUHKMEBAsS (Donbra
npeaBapuTensHO NepopupyeTcs U TakuM e 00pa30oM HaHOCUTCS Ha BHELLHIOW 4acTb TPyObl
(Puc. 4). Takas TexHonorus npomsBoacTea 10/1bko Ha 70—80% no3Bonset n36exatb ONMUCAHHYIO Bbille
npo6sieMy, HO NPK 3TOM NPAKTUYECKN UCKNIOYAET NOMHOE PACKPbITUE antOMUHUEBOrO COS.

CyuiectByeT fjBa BapuaHTa CoefnHeHNs ponbru:
« COeAMHEHNe 3aMKOBbIM CNOCOOOM (CaMblil paCnpOCTPaHEHHBINA CNOCOO NPOM3BOACTBA);
« COeAMHEHNe Na3epHOii CTbIKOBOW CBApKOi (B CpaBHEHMM C MepPBbIM Crnocobom sBnsetcs 6onee

COBPEMEHHBIM 1 TEXHONOTNYECKM 60N1EE CNOXHBIM).

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

ApMUpOBaHHbIA C/IOM PacnonoXeH B CpeaHei Yactu Tpy6sl (Puc. 5). Takoi cnocob apMUpoBaHus
B HACTOALMA MOMEHT — CaMblii COBPEMEHHbIA, TaK KaK apMUPOBAHHBIN C/TON ABMIFETCS MPOAYKTOM
nabopaTopHOro coefuHennsi monekyn PP-R u creknosonokHa. lMonunponuneH, apMMpOBaHHbIN
CTEK/I0BO/IOKHOM, 3TO TPEXC/I0MHbIA KOMMO3MT, B KOTOPOM CPEAHUI aPMUPYIOLLNIA CNIOI CTEKNOBOJIOKHA
«CBApMBAETCS» CY4acTMLamm NoAMNPONMUIEHa CoCeHUX CoeB. B pesynbrate nofyyaeTcsd MOHOMUTHASA
KOHCTPYKLMS, KOTOpas NNLWEHa CyWeCTBEHHOr0 HepocTtatka TpyO, apMMPOBAHHbLIX aNtOMUHUEM,
TO eCTb 3PheKkTa «PaccnoeHns».

Takxe K NpenmyLLecTBaM AaHHOMO BMAa apMUPOBAHNS MOXHO OTHECTM U TO, YTO YMEHbLUIAETCS
BPEMSI MOHTaXa, TaK Kak Nepef CBapKoii He TpebyeTcs NpeBapuUTENibHOM 3a4MCTKN aNtOMUHUEBOTO
cnost. KoathhuumeHT nuHeRHoro pacwmpenus Tpyo, apMUPOBAHHbLIX CTEK/IOBOSIOKHOM, paBeH
0,035 M/MM °C, 4TO HecCyLLeCTBEHHO OTIMYAETCS OT TPYO, apMUPOBAHHBIX a/IOMUHUEM, M NOAXOAMUT ANS
pacyeTa No6bIX COBPEMEHHBIX MHXEHEPHbIX CUCTEM.

[
|| _AaresvsHbii cnoi, knen

| 3alMTHBIN NOAMMPONUAEHOBbIV CAIO

Puc.1

[_AniomuHnesas donbra
[ - - -
| | _AaresmsHbIvi cnon, knen

| 3aWMTHBIN NOAMNPONUAEHOBBI CNO

Puc. 2

Puc. 3

| Nonunponune PP-R 80
| Aaresvisnsii cnow, knev

| Mepdopuposanias anommvesan honsra
| Anresusruin cnom, kneit

| 3awutheiit nonunponunerossii cnoi

Puc. 4

& O

/ Tepmoc TabunmnsmposaHHbIin

,/ nonmnponunen PPRT

/ =
/ CTeknoHanonHeHHbIN komnayHa*

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

Cpok cnyx6bl CUCTEMbI, NPeAenbHO A0MYyCTUMbIe 3HaYeHUs pabouyeil TeMnepatypbl U AaBNEHUS ONpefenstoTcs COrnacHO YCNOBUSAM
akcnnyataumn no ctaHaapty IS0 15874 n TOCT 32415-2013 u FOCT P 53630-2015.

Temneparypa Temnepatypa ABapuiiHas
Knacc Bpemsi npu Bpems npu Bpemsi npu
SKCnAyaTaLMn aKcnayatauum T aKcnayaTauum A Temneparypa T uac 06nacTb NPpUMEHeHUs
Tpa6 ’ OC =D TMBK( ? OC mare! Tasap ’ OC T
1 60 49 80 1 95 100 lopsyee BofocHabxeHue (60 °C)
2 70 49 80 1 95 100 lopsyee BogocHabxeHue (70 °C)
20 2,5 BbicokoTemneparypHoe HanonbHoe
4 40 20 70 2,5 100 100 OTON/IEHNE, HU3KOTEMMEPATYPHOE
60 25 OTOM/IEHNE OTONUTENbHBIMI NPUGOPamMu
20 o BbicokotemnepatypHoe otonnexune
5 60 25 90 1 100 100 patyp
OTONUTENbHBIMK NPUGOPaMK
80 10
XB 20 50 - - - - XonopHoe Boj0OCHabXeHNe

Knacc akcnnyataumm 1 — ycnosue 3kcniyatauum Tpy60npoBOLOB B CUCTEMAX rOPSYero BOAOCHAOXEHWUs C MOCTOSIHHOW paboueit
Temnepartypoi 60 °C (Tpa6 ). nst jaHHOr O KNacca aKCnyaTaumu NpeayCMOTPEHO exXerofHoe yee/indierre padoyen remneparypbt 4o 80 °C(T )
CPOKOM Ha 175 yacoB 19 CaHalUMK CUCTEMbl BOAOCHAOXEHMS, a TakxXe A0MYyCcKaeTCs KpaTKOBPEMEHHOE yBenmyeHne paboyeit Temnepatypsbl
0o 95°C(T p) cpokom 0 100 yacoB B cnyyae aBapuitHoi cutyaumun. CyMMapHbIiA CPOK IKCMJTyaTaLmm Tpaﬁ +T + T =50nerm

aBsa MakcC asap

Knacc akcnnyatauyum 2 — ycnoBue 3Kcnjyatauuu Tpy60onpoBOAOB B CUCTEMAX ropsivero BOLOCHAGXEHUS C MOCTOSIHHOW paboyeit
Temnepatypon 70 °C (Tpaﬁ). Lins naHHoro knacca skcnyatauum npesycMOTPEHO exerofHoe yeennuerue paGouer temneparypbt 40 80 °C(T _ )
CpokoM Ha 175 YacoB [ caHaLuM CUCTEMbl BOJOCHAOXEHUS, @ TakxXe [LOMyCKaeTCst KpAaTKOBPEMEHHOE yBENYeHNe paboyeii TeMmnepatypbl
po 95°C (Taaap) cpokom 0 100 vacoB B cnyyae aBapuitHoi cutyauun. CyMMapHbIiA CPOK IKCnJTyaTaLmm Tpaﬁ +T .t TaBap =50 nert.

Knacc skcnnyataummu 4 — ycnosue 3kcnayatauun Tpy6onpoBOAOB B CUCTEMAX BbICOKOTEMMEPATYPHOrO HaMobHOMO OTOMIEHUS UMK
HU3KO-TeMnepaTypHOro paguatopHoOro oTonneHuns. B [AaHHOM Knacce akcnayatauum cuctema oTonieHuda pa60TaeT B TeMnepaTtypHoOM pexume,
rie MakcumasibHast Temnepartypa B nofatolem Tpy6onposoge He Gonee 70 °C (T ). [lonyckaeTcs KpaTKoBpeMeHHOe yBe/indieHre paboyen
Temnepatypbl 4o 100 °C (T, ) cpokom Ao 100 yacos B cnydae aBapuitHoit cuTyalinu. CyMMapHbii cpok skenayataumn T+ T + T =50
ner.

Knacc akcnnyatauyum 5 — ycnoBue 3kcnnyatauuu TpyOGONpoBOAOB B CUCTEMAX BbICOKOTEMMEPATYPHOr0 PagMaTOpPHOro OTOMIEHNUS.
B maHHOM knacce akcnyaTtauum cucTeMa OTonneHus paboTaeT B TeMNEPATYPHOM PeXuMe, rae MakcumasbHas Temnepartypa B nofatoLem
Tpy6onposoge 90 °C (T ). llonyckaerca kpaTkoBpemeHHoe yBenuuexne padoyen temneparypbl o 100 °C (T__ ) cpokom go 100 uyacos
B C/lyyae aBapuiiHon cutyaumn. CymmapHblid cpok akcnnyataumm T+ T+ T =50 ner.

pab Mak

« aBap

aBap!

Knacc skcnnyatauum XB — ycnosue skcnayatauum Tpy6onpoBOAOB B CUCTEMAX XOM0AHOrO0 BOAOCHabXeHusd. Cpok skcnayatauum —
50 ner.

MakcumanbHoe gonyctumoe paGouyee AaBieHMe ANA KaXAOro Kjaacca 3KCniyatauuum B 3aBMCMMOCTM OT TMMA MCMONb3yemoro
Tpy6onpoBoaa us nonunponuieHa PP-R.

nsa ogHocnomHbIX TPY6 S cepus paccunTbiBaeTCs no cnegyiowen hopmyne:

S dn_ en roe dn—HOMVIHa!'IbeWI HaPYXHbIA AnameTp, Mm,
— T’ e —HOMWHanNbHas TONLLMHA CTEHKM, MM,
Zen S—cepus TpyObI.

3Has cepuro pr6bl S n ucxopsa us NpeacTaB/IeHHbIX AAaHHbIX, BO3MOXHO onpeaeintb COOTBETCTBUE pr60I'IpOBO£l,a Knaccy skcnnayartaymn
B 3aBUCUMOCTM OT paboyero faBneHus.




CUCTEMA TPYB U ®UTUHIOB PP-RCT FRP U PP-R AQUA
1.10. Pacuert cpoka cnyx6bl Tpy6 Nnpu NPOeKTHbIX NapaMeTpax CUCTEeMbI

[laHHas MeTofMKa NO3BOMSET PACCUMTATb CPOK CNYXGbl TPYOONPOBOAA, €C/IM HAPYLLAETCS YCI0BUE, Fie cepust S TpyObl CTAHOBMTCS >
PacyeTHO cepun S, yKa3aHHON B CTaHAapTe.

3apaua1

Heobxoanmo paccuntatb cpok cnyx6bl Tpy6el POCTepm PP-R Aqua 13 noannponuiaeHa, apMUpOBaHHOI0 CTEKNOBOOKHOM, SDR 7,4,
skcnnyatmpyemoi B cucteme 'BC ¢ pabounm gaBnenmem 7,8 6apa, B cootsetcteun ¢ FOCT 32415-2013, ons knacca akcnayatauum 2.

Mcxons 3 BblleyKa3aHHbIX [JaHHbIX, 3a[aH ClefyloLmuil TeMNepaTypHbIi PeXuM B TeYEHWe pacyeTHOro cpoka ciyxobl 50 nert:
T =T=70°C,
pa6 1
T makcumanbHas =T = 80 °C,
T aBapuiiHaa =T__ =95 °C.

aBap

Onpefensem pacyeTHoe HanpsaxeHne B CTeHKe TpyGbl (5 ) U3 Cieaytoero BbipaXeHus:
8,=PxS5=0,78 x3,2=2,496 Ma,
rne P — pabouee naBnenue, S — pacyetHasa cepus TpyObi.

S=(d—e)/2xe,
roe dn — HOMMHA/bHbINA Hapy)KHbII7I anameTp B MM, en — HOMUHA/NbHadA TONWWNHA CTEHKN B MM.

YcraHaBnmBaem Ko3thhuLMEHTbI 3anaca NPOYHOCTA NPK TEMMepaTypax Tpaﬁ, LI TaEap cornacHo MOCT 32415-2013:
C,=15,

C,=13,

C,=1

Onpep,en;leM pacyeTHOEe HanpaxeHne B CTEHKe pr6b| cy4yeTom [AencTeus KOSd)dZ)MLI,VIGHTOB 3anaca Npo4HOCTH:
8,=C,x8,=1,5x2,496 = 3,744 Ma,

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

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

Monb3ysce norapudmuueckoin hopmynoin npouHocTn matepuana PP-R, onpegensdem Bpemsit , t .t koTopoe Tpyba mMoxeT

pa6’ "makc’ “aBap
BblAEPXNBaATb, HE Pa3pyLadaCb Npn HeENpPepbIBHOM ﬂeVICTBMVI Ka)K,D,Oﬁ U3 Temneparyp B OTAE/IbHOCTU, NPU HAMPAXEHUAX B CTEHKE

COOTBETCTBEHHO &, 8,, 8.

Ig(tpaé) =-55,725 — 9484,1/Tpaé g 6, + 25502,2/'[paﬁ + 6,391 3,
lg(t, ) =-55.725—94841/T Igd, + 25502,2/t  + 6,391g0,,
Ig(tasap) =-55,725 —94841/T 5 lg 5, + 25502,2/t _ + 6,391g3,,
tpaﬁz 240 3214 (27,4 ropa),

t =70963 4 (8,1roaa),

Makc

bep = 16 656 4 (1,9 ropa).

aBa| asap

I I N I N N VAT TV A A A A .

aB

[
‘JI'

Mony4eHHble JaHHbIE YMHOXAEM Ha KO3 (hULMEHTHI

B 3aBMCUMOCTM OT NPOLOMKUTENBHOCTM IKCMyaTaLMm:
Toas= 70 °C=98%,

T,..=80°C=2%,

T =95°C=0,0228%.

aBap

i

P 1 O O I 1
y i it

s
7

1
1+

I ANETA|

KonbueBsoe wanprseqne, MNa

ri

Monb3ysicb thopmynoii TYD = X d/t, nonyyaem cnegytollee:
TYD =0,000437 u.

T L e e
1 5 10 25 50100

Toget
[Lanee oiuncnsiem T _no chopmyne T =100/TYD: e — W!L,' '””ﬂ.—'

T =100/0,000437 = 228 705 4 = 26,11 roaa. ' Evown appepmUan s

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




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

3apava 2

Heobxognmo paccuntate cpok cnyxobl Tpybsl POCTepm PP-RCT FRP w3 tepmoctabunn3mpoBaHHOrO MOAUNPONUIIEH],
apMMPOBAHHOIO CTEKN0BONOKHOM, SDR 6, skcnnyatupyemoit B cucteme BC ¢ pabounm panenuem 13,9 bap u temnepatypHbIM
pexumom 70°C, B cootBetctBum ¢ FOCT 32415-2013 gnsa knacca skcnayatauum 2.

Mcxons n3 BbllweyKasaHHbIX JaHHbIX, 38[aH ClefyloLuii TeMnepaTypHbIi pexum B Te4eHne pacy&THOro cpoka cnyxobl 50 ner:
T =T=70°C

pa6 1
T makcumanbHoe=T = 80°C

T aBapwuiiHoe = TaBap= 95°C

Onpeaensem pacueTHoe HanpsxeHue B CTeHKe TpyGbl (8 ) U3 CliefyioLLero BbIpaXeHMs:
8,=PxS$=139x2,5=3,475 MMa,
rne P — pabouee paBnenue, S — pacyetHas cepus TpyObl.

S=(d—e)/2xe,
rae d — HOMUHA/bHBIVA HAPYXHbIA AMAMETP B MM, € — HOMUHA/IbHAS TO/LLMHA CTEHKU B MM.

YcraHaBnmBaeM Ko3h(MUMEHTLI 3anaca NPoYHOCTH npu Temnepatypax T T
C,=15,
C,=13,

c,=1

T ,» COTNIacHo FOCT 32415-2013:

pa6’ " makc’  aBa

OI'IpED,EI'IFIeM pacHeTHOE HanpsaXeHne B CTeHKe TDY6bI C y4eTOM AEenCTBug KO3 (pULMEHTOB 3anaca NMPOYHOCTU:
8,=C,x8,=15x 3,475 = 5,2125 Ma,

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

8,=C,x 8, =1x 3,475 = 3,475 MMa.

Monb3ysck norapudmnyeckoin opmynoin npoyHoctn matepuana PP-RCT, onpegensem Bpemat ,t .t  koTopoe Tpy6a MOXeT

pa6’ “makc’ “aBsap’

BbILEPXMBATb, He pa3pyLwasiCb Npu HeNPEPbLIBHOM AEACTBUM KaXAoi 13 TeMnepatyp B OTAENbHOCTU, NMPK HAMPSXKEHUSX B CTEHKE
COOTBETCTBEHHO &,, 8., 63.

— 50
lgit, )= 119,546 — 23738797/T g &, + 52176,696/t  +
31,2791g 6, “
lg(t,, )= 119,546 — 23738,797/T,_ g 6,+ 52176,696/t , + 20
31,2791g 6, 25
lglt,,, )= -119,546 — 23738,797/T _1g 6, + 52176,696/t  +
31,279g 63 . —-';E@ [T ~ i
t =450 000 4 (51rop), o L O g R A
t,.. = 393424 (4,5 ropa), P O g D R
tep = 14450 4 (1,6 ner). E ° Tarerd il L] I
RG] SR T TR L
MonyyeHHble [jaHHblE YMHOXaeM Ha  KO3(h(ULNEHTHI Bt WAL | AT e AR T
B 3aBUCMMOCTM OT MPOAIO/IKUTENBLHOCTY SKCMNyaTaLMM: A O A i = A = =N
T ,s=70°C=98%, R A e i B e g SR
Tmakc:80 °C= 2%, . 1ec 11| i ==L
T =95°C=0,0228%. TR
aBap 25
Monb3yack dopmynon TYD=XA/t nonyyaem cneaytolee: ?
TYD =0,000454 u. 15
1 5 10 25 50100 -
Nanee Bbluncnsiem T no dopmyne T =100/ TYD. A : b mL Ll |””ﬂu7|—|iumlos—~
T =100/0,000454 = 220 352 4 = 25,15 nier. S e

Takum o6pasom, Ans Knacca IKCnyaTaumm 2, Cpok cnyx6bl JaHHOM Tpy6bl 6onee 25 ner,
¢ pabouum gasneHunem 13,9 bap u remnepatypHbim pexumom 70 °C.

10



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

3apava 3
Heobxonmmo paccuutatb cpok cnyx6bl Tpy6bl POCTepm FRP 13 noaunponuneHa, apMMpoOBaHHOrO CTeKN0BONOKHOM, SDR 7,4,
3KCNNyaTMPYEMOi B cucteMe oTonneHus ¢ pabounm gasnenmem 9,2 6apa, B cootBetctBum ¢ NOCT 32415-2013, ana knacca

sKcnnyaTaumm 5.

Mcxons U3 BbileyKa3aHHbIX AaHHbIX, 3aaH CIeAyoLLUi TeMMepaTypHbIA PEXUM B TeYEHME PacyeTHOro cpoka ciyx6bl 50 neT:

T 5, =T1=20°C,
T ,s,=T2=60°C,
T 5,=T3=80°C,
T, =T4=90°C,

T, =T5=100°C.

Onpefenaem pacyeTHoe HanpsaXeHne B CTeHKe TpyGbl (8,) U3 Cledytoero BblpaxeHus:
8,=PxS5=0,82x2,5=2,94 MMa,
roe P — paboyee naBnexue, S — pacyeTHasi cepusi TpyObl.

YctaHaBnmBaeM K03h(hMUMEHTbI 3anaca NPOYHOCTH NpW TemMnepaTtypax Tpaﬁ, T . Taaap, cornacHo OCT 32415-2013:
C,,=1,5 (koaththmumenT 3anaca npouHoct ana T 1-3),

C,=1,3 (koachcpuuneHt 3anaca npoyHoctv ana T4),

C, =1 (koachchuuneHT 3anaca npoyHoCTn Ana T5).

Onpepnensaem pacyeTHoE HanpsXXeHUe B CTEHKe TPYObl C y4eTOM AeiCTBUSA KO3 (ULMEHTOB 3anaca NPOYHOCTH.
8, ,=C x3,=15x2,94=4,4Ma,

8,=C,x5,=13x2,94=3,8Ma,

8,=C,x3,=1x2,94=2,9 Mna.

Monb3yack rpacmkom n3oTepmbl NPOYHOCTM MaTepuana PP-R, onpepensaem Bpems t o6 e Laapr KOTOPOE Tpy6a MOXeT BbIAEPXMBaTb,
HE pa3pyLwasCb NPu HeMmpepbIBHOM AeCTBUM KaXLO0W U3 TEMNEPATYP B OTAEMbHOCTM, MPW HAMPSXKEHUAX B CTEHKE COOTBETCTBEHHO
8, 0,0,
Tpam >900 000 u (100 nerT),
Tpaﬁ2 > 450 000 y (50 ner),
Tpa63 =115299 4 (10,1 ropa),
T =20194y4 (3,3 rona),
T_..=27000u (1,92 roga).

p
[anee u3 npasuia MaiiHepa ciefiyer, 4o ecin BpeMs 10 paspyuieHns TpyObl COCTaBASAET t, (11eT) Npyu HenpepbIBHOM AenCTBuM
Temnepatypbl T1, 10 oTHOWweHue 1/t, — 3T0 «A0NA NOBPEXAEHUS», MPUXOAALLAACH HA TOA MPW HENpepbiBHOM AeACTBuu
yKasaHHOW Temneparypbl. ECiu AeicTBue 310# TemMnepaTtypbl B TeYeHWe rofia HeMmpepbiBHO U COCTABAAET BEUYMHY O, TO

«A40N14 rogoBoro noBpexaeHua» coctaBngeTt (ll/t1.

Tpam = 20 °C— pacueTHbI CPOK 3KCM/lyaTaumun 14 fieT, 1. e. BpeMs AenCTBUSA AaHHOW TeMNEepaTypbl B TEUEHWe rofia COCTaB/IsAer o, =
28%,
T a5, = 60 °C— pacueTHblit cpok akcnnyatauum 25 ner, 1. e. o, = 50%,

=80 °C — pacuetHblit cpok akcnnyatauuu 10 ner, 1. e. o, = 20%,
=90 °C — pacueTHbIit CpoK 3kcnnyaTaumm 11og, 1. e. o, = 2%,
. 100 °C — pacuyerHbin cpok 3kcnnyatauun 100 vacos, 1. e. a,, = 0,0228%,
a,, o, O, 0L, 0L, — BPeMsa fiencteus Temnepartypsl (T1, T2, T3, T4, TS5 cooTBETCTBEHHO) B TeYeHUe roAa B NPOLIEHTAX.

pa6 3

MakcC

T
T
T
Monb3yack dopmynon TYD = T @/t, nonyyaem cneayoulee:

TYD =0,000415 .

[anee Bbiuncngem Tx no copmyne Tx =100/TYD:
Tx=100/0,000438 = 240 688 4 = 27,48 ropa.

Takum o6pasom, B coorBetctBuM ¢ FOCT 32415-2013, ansa knacca skcnnyaTtauum 5 pacyeTHbli CPOK CYXObI
naHHow Tpy6bl 27,48 roaa, ¢ pabounm pasneHuem 9,2 6apa.
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CUCTEMA TPYB N ®UTUHI OB PP-RCT FRP U PP-R AQUA

3apava 4
Heobxonmmo paccuntatb cpok cnyx6bl Tpy6el POCTepm FRP 13 nonunponuneHa, apMMpoOBaHHOrO CTEKN0BOMOKHOM, SDR 7,4,
3KCNIyaTUpyemMon B CUCTEME OTOMIeHust ¢ pabounm fasneHvem 9,2 6apa, B cootBetctBun ¢ FOCT 32415-2013, pna knacca

JKcnayataumm 5.

Wcxons U3 BbilleyKasaHHbIX AaHHbIX, 3aaH CIeAyoLLmuil TeMnepaTypHbIA PEXNUM B TeYEHME PacyeTHOro cpoka ciyx6el 50 neT:

C,=1,3 (koachcpuuneHt 3anaca npoyHoctv ans T4),
C, =1 (koachchuuneHt 3anaca npoyHocTn Ans T5).

Toos1 = T1=20°C, FOCT 32415-2013
Tp662:T2:60 °C, £ m T T ; [ TN
Tpaﬁ3:T3:80°C, 0 1 =y EEFLLL - MR RIS -
T =T4=90°C, G _ [
T s = 15=100 °C. “ | i || A
| ! i |1 I
Onpepensaem pacyeTHoe HanpsaxeHne B CTeHKe TpyGbl (5,) ® il g \ T o T
U3 CNeayioLero BolpaXeHuns: ... .:2 T"“"l I AL
8,=PxS=0,82x2,5=2,94 Ma, gy i T gy S
_ _ o L soes | Tl e e | I
roe P — paboyee naBnexue, S — pacyeTHasi cepusi TpyObl. _; E :E':‘-..,,_ == may h"'"';""--LEE
T = - il m 1 =i g
YctaHaBnMBaeM K03h(hMUMEHTbI 3anaca NPOYHOCTH T :‘.: "'4"'--5,..____'__ ,r; — ;‘__35--«&
8 i T B i
npu Temneparypax Tpaﬁ, T o Taaap cornacHo OCT 32415- I = --;.h _‘-i__-, L] ma i
2013; ] s s O | R o
C,, =15 (koathdmument 3anaca npouHoctn ana T 1-3), é : m:u..._,_':““«a‘ 0 --.~__‘ --'.‘;.- \ m
AP et -ﬁ ! e Sl T :
s = )

,,
z
-
.U
£
—
gr e
.
=
=

OnpepensieM pacyeTHoe HanpskeHue B CTeHKe TpyObl

C y4YeTOM AeincTBns KoahuumneHToB 3anaca NPOYHOCTH: BT [ | S

61_3:C1X60:1,5X2,94:4,4 Mﬂa, Nl ml 1l | LLLI

64:C2X60:1,3X2,94:3,8 MMa, ' 1 1 107 0’ 0 W oW
6,=C,x8,=1x294=2,9 Mna. S —

Monb3ysck rpachmkom n3oTepmbl NPOYHOCTM MaTepuana PP-R, onpepensemBpemat ,t |t koTOpoe Tpy6a MOXET BbIAEPXMNBATb,
pa6’ “makc’ “aBap
HEe pa3pyLasiCb NPU HeMpPepbIBHOM AeCTBUM KaXLO0W U3 TEMNEPATYP B OTAEMBHOCTM, MPW HAMPSXKEHUAX B CTEHKE COOTBETCTBEHHO
8,5 6, 8.
T ,>900000 4 (100 ner),
52> 450000 u (50 ner),
63~ 115299 4 (10,1 roaa),
=20194 4 (3,3 roga),
=270004 (1,92 roga).
asap
[anee u3 npasuna MaiiHepa ciefiyer, 4To eci Bpems 10 paspyuieHns TpyObl COCTaBASAET t, (1€T) Npyu HenpepbIBHOM AeACTBUM
Temnepatypbl T1, T0 oTHOweHne 1/t — 3T0 «A0NA MOBPEXAEHUSA», MPUXOASALAACA HA FOA NPU HEMpepbiBHOM AenCTBuu
yKa3aHHOW Temnepatypbl. EC/in feiicTBUe 3TOW TeMnepaTtypbl B TeYeHWe roAa HenpepbiBHO W COCTABAAET BENNYMHY A, TO

«A0N14 rogoBoro noBpexaeHua» coctaBnget (11/t1.

Tpam = 20°C — pacueTHbI CPOK KCMIyataumm 14 niet, T. e. BpeMs AeNCTBUS JAHHON TeMNEePaTypbl B TEUEHWe roAa cocTaBnset a, = 28%,
T 52 = 60 °C — pacueTHbIit cpok skcnnyataunm 25 net, 7. e. a, = 50%,

T 63 = 80 °C — pacueTHbId cpok skcnnyatauun 10 ner, 1. e. a, = 20%,

T....=90°C — pacyeTHblii CpoK aKcn/lyatauum 1rog, 1. e. a, = 2%,

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

a, a,, a,,a,, a, — Bpema fenctsus temnepartypsl (T1, T2, T3, T4, T5 cooTBeTCTBEHHO) B TEUEHME rOAA B NPOLIEHTAX.

Monb3yack dopmynon TYD = I 4/t, nonyyaem cneaytoliee:
TYD =0,000415 u.

[anee Bbluncngem Tx no opmyne Tx =100/TYD:
Tx=100/0,000438 = 240 688 4 = 27,48 ropa.

Takum o6pasom, B cootBetcTBuM ¢ FTOCT 32415-2013, ansa knacca skcnayaTtauum 5 pacyeTHbli CPOK CYXObI
[aHHo# Tpy6bI 27,48 ropa, ¢ pabounm gasneHunem 9,2 6apa.
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CUCTEMA TPYB N ®UTUHI OB PP-RCT FRP U PP-R AQUA

Ha cerogHsLIHMiA feHb TEPMOCTa6GUIM3MPOBAHHbIN NOIMNPONWIEH — CaMblil KAUECTBEHHBI MaTepuas Cpeau HOMEHKIaTypbl

NOJIMNPONU/IEHOBBIX TPYG, KOTOPbIK 06N1afaeT YyHUKaNbHbIMU (PU3UKO-XMMUUECKUMU XapaKTEPUCTUKAMH, MO3BO/AIOLMMY

MCMONb30BaTb €ro B CUCTEMAX XO/IOAHOro, rops4Yero BOAOCHAGXKEHMS M OTOM/IEHMs, C NMapaMeTpamu, 3Ha4YUTEeSIbHO
B TNPEeBOCXOAALMMY BOMYCTUMbIE 41l TPY6 M3 06bIYHOr0 MONMNPONMUEHaA.

2. KOHTPO/J1b KAHECTBA

21. KoHtponb Kayectea

Pewatowmm ycnosuem BbIGOPa MOCTaBLLMKa ABNSETCS UMS POU3BOANTENS, €70 penyTaunanaBTOPUTET HA PbIHKE. Y1006bI nony4yntb HaAexHo
paGOTaIOLI.I,YIO WHXEHEPHYIO CUCTEMY, HYXXHO MPUMEHATD pr6b| 1 (pacoHHbIe U3eNns, 0 KOTOPLIX U3BECTHO, YTO UX NPOU3BOAAT U3 KAYECTBEHHOT O,
NPOBEPEHHOI 0 CblPbA, U HE UCNOIb30BATb MPU MOHTAXe MHXEHEPHbIX CUCTEM NPOAYKLUIO, NpUBIEKaTENbHYIO MO CTOUMOCTU, HO COMHUTE/IbHOIO
NPOUCXOXAEeHUA. 3anorom ka4yecTBa SBASIOTCS 1B OCHOBHbIX NOKa3aTens — 310 KOHTPO/Ib Ka4eCTBa Ha NPOU3BOACTBE N KOHTPO/Ib KayeCTBa
B N1a060OPATOPHbIX YCNoBUsaX Cblpbsi U KOHEYHOI 0 NPOAYKTaA.

2.2. KoHTpOnb KayecTBa Ha NPOM3BOACTBE

Ha kaxgyl efuHWUy W3roTaBAMBAaeMOro W3fenusi COCTaBMSIeTCS TexHoMornyeckass KapTta, B KOTOPOW MponucaHbl TpeGoBaHWs
no Hanagke 06OPYAOBAHUS U KOHTPOJIbHbIX MPOBEPOK OMPEeAeneHHbIX Y3/10B JIMHUIA U nnacTaBToMaToB. [locie Hanagku Heo6XoauMoro
060pynoBaHNs Ans NPOU3BOACTBA TPYG U (DUTUHIOB MOJTyYeHHble AaHHble NepeaatoTcst B OTAEN KOHTPO/S KayecTBa C Le/blo NOAAEpXaHUs
3a/jaHHbIX MapaMeTpPOB (TeMrnepaTypa Harpesa, MOLLHOCTb, CKOPOCTb U T. Ai.).

BHe 3aBMCMMOCTM OT TMMA WUCXOHOrO MaTepuana OHO [AOMKHO
GbITb CyXiM, MOITOMY Nepef Nofayen B 3KCTpyaep Cbipbe NPOXOAMT
NPOLIeCC CYLIKU.

Ha npoTtsxeHun Bcero mpouecca NpOM3BOACTBA  TPyO
W (PACOHHbIX M3OENWA  MPOUCXOAMUT  MOCTOSIHHBIA  KOHTPOSb
1 3aMepbl CeAyHoLLMX NapaMeTpoB:

- LIEpPOXOBATOCTb BHYTPEHHET 1 BHELLHEN NOBEPXHOCTM U3AENNS;
* PaBHOMEPHOCTb TOMLNHBI CTEHKMU;

« 3//IUNCHOCTb;

- HapyXHblii Anametp;

« MapKMpOBKa.

KoHTpO/b 33 TPOU3BOACTBEHHBIM MPOLLECCOM, TOMUMO HaG/HOfIEHNS CO CTOPOHbI ONEPATOPOB U COTPYAHUKOB CAYXObl Ka4eCTBa, MPOUCXOANT
MOCPEACTBOM Y/IbTPa3BYKOBOr0 U3MepeHus. KOHTPONbHO-M3MepuTeibHOe 060pyA0BaHMe 06ecrneynBaeT KOHTPOb U COGMIOAEHNE 3aAaHHbIX
pa3MepoB yXe B NPOLLecce U3roToBNeH!s. B ciyyae 0TKNOHEHMS OT 3aaHHbIX NapaMeTpoB y/IbTPa3BYKOBOM NPUGOP aBTOMATUYECKM NepefaeT
CUTHan, NocpeACcTBOM KOTOPOro NPOAYKLMS 0TOPAKOBLIBAETCS C NocneaytoLLei Hanaakoi 060pyA0BaHUS.

BO}'IbLIJyIO PONb B Ka4deCTBE U3rotaB/IMBAeMOro npoAykta urpaer Kad4ecCtBO OTAEJIbHbIX YCTpOI7ICTB NINHUN (TﬂHyLI.I,ee U oTpe3atollee
yCTpOVICTBa, BaHHbI OX/TaXAEHUA, IKCTpyAep n T. ﬂ,.), B cny4dae ecnin Xotsd 6bl OJHO M3 HUX He COOTBETCTBYET CyLLeCTBYOUWMM CTaHOapTaMm,
NPOU3BOACTBO KQ4E€CTBEHHOI0 NpoAyKTa CTAHOBUTCA HEBO3MOXHbIM.

2.3. JlTabopaTopHbIf KOHTPOJIb Ka4ecTBa

Becb npoLecc Npon3BOACTBa CONPOBOXAAETCS NOCTOSHHLIMU TAGOPATOPHLIMK UCMbITAHUAMU, KOTOPbIE ABNSIOTCA OHOW U3 BaXHEMLLMX
COCTaBASIOWMX KOHTPOAS KayecTBa NosyyaeMoro npodykta. Tak, Hanpumep, nepen nepeMeLleHneM UCXOAHOTO Cbipbst U3 30HbI MPUEMKK
B MPOM3BOACTBEHHOE MNOMeELLEHNe OHO 06A3aHO MPOWTM BXOAHOW NaGOPATOPHbIA KOHTPOMb AN MOATBEPXAEHUS OaHHbIX, YKa3aHHbIX
B MacnopTe KayecTBa NoCTaBLUMKA HA laHHYIO MapTUIO Cbipbs. HenocpeacTBEHHO NPy BbIMOAHEHUM NPOU3BOACTBEHHOMO 3Tana onepaTopbl
W COTPYAHMKM CyXGbl KAUeCTBa exe4acHo UKCUPYIOT AaHHbIE, NOMyYEHHbIE B X0Je 3aMepOoB NPOAYKLNN, a TakxXe ee BU3ya/lbHOr0 0CMOTPa.

Mo OKOHYaHWM NPOM3BOACTBEHHOMO NMPOLIECCA OT FOTOBOW MapTHM 0TOMPAIOTCA 06Pa3Libl COMNACcHO TEXHUYECKOMY PErNIaMeHTy v nepeaatoTcs
B NlaGopaTopuio Ans fanbHedllero noATBEPX/AeH!s KauecTa. B ciydae ycnewHoro NpoxoxaeHus UCMbITaHWiA Ha napTvio odopmnsercs
nacropT KauyecTea, ¥ roToBas NpoayKLmMs nepefaercs Ha CKnag.
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MUcxopHoe cbipbe M roToBbIi NPOAYKT NPOXOANAT cneaytowmue o6s3aTenbHble TeCTbl Ha:
« onpefeneHne reomeTpuyeckux xapakrepuctnk FOCT 29325-92;
« onpefeneHne OTHOCUTENBHOIO yanuHeHus npu paspbise FOCT 11262;
« n3MeHeHue annHbl nocne nporpesa FOCT P MCO 580-2008;
« onpefeneHve nokasarens Tekydectu pacnnasa [OCT 11645-73;
« OMpefeneHne CTenmeHn CWWBKM MaTepuana B u3genusx w3 cwutoro nonustuneHa 1SO-10147,
[OCT P 59112-2020;
« rMapoCTaTUYeCcKMe ncnbitaHns rotoBbix nagenuin FOCT ISO 1167-1-2013;
+ OMpefeneHne MakCManbHOMO N3rnbaroLLEro MOMEHTA A1S NATYHHbIX WapoBbix KpaHoB EN 13828;
« onpefeneHne TepMocTabunbHOCTM [MHAYKLUMOHHBIA neprog okucnenns (OUT)] FTOCT P 56756-2015;
« OnpefeneHne cogepxanns netyumx sewwects Ha coorsetcTaue MOCT 26996-86 n OCT 16338-85;
- onpegenenune nnotHoctu Bewwects FOCT 15139-69;
« onpegeneHve yagapHoi npoyHoctu no Wapnu FOCT 32415-2013;
« OnpefeneHne coctaBa MeTanos;
« ucnbiTaHus nsgenuii n3 PPSU Ha onpepeneHne BHYTPEHHWX HanpsxeHuii (2o 8 MMa);
« OMpeAeneHne Hannunsa/oTCyTCTBUS KNCIOPOAO03aLLMTHOrO 6apbepa B rOTOBbIX U34ENNAX;
« MHEBMATUYECKUE UCTbITaHUS TOTOBbIX U3AENNIA;
« UCMbITaHUS HA COKATHE;
« UCMbITaHUS HA PACTSKEHUE COELMHEHNA.

O6palwaeM Balle BHUMaHWE, YTO, MOMUMO E@XEAHEBHOro MIaHOBOrO KOHTPOSS, NPOBOAUTCA BbIGOPOUHbIA KOHTPOMb
npoayKuum, Kotopasi oT6MpaeTcs C/lydvaiHbiM 06pa3oMm B npouecce MPOM3BOACTBA M CO CKMafa roOTOBOW MPOAYKLMM.
Oto6paHHas NPOAYKLMS NPOXOAUT NOMHbI CMEKTP UCTLITAHUIA B COGCTBEHHbIX Na6opaTopusX U B Na6opaTopUaX HE3aBUCUMbIX
opraHu3aLmii, Ha 0CHOBAHUM KOTOPbIX NpoayKumsa ceptuchuumpyertcs. Mo pesynbTataM UCMbITaHUI COCTABNSAIOTCA AeTanbHble
nacrnopta, KOTopble XpaHATCA B KapToTeKax habpuKku-npoussoanTens.

2.4. CraHgapTbl U HOpMaTUBHAA AOKYMEHTaLUSA

DIN 8077 MonunponuneHosble Tpy60onpoBOAbI. Pasmepsl DIN 4109 3BYKOM30LMS B CTPOUTENBCTBE XU
MonunponuneHoBble TPy60ONPOBOAbI. MoHTaX cucTeM ra3ocHabXeHus, BOAOCHabXeHNs
DIN 8078 P PySonposoA DIN 18381 A
06Lwme TpeboBaHus K kavecTsy. McnbitaHus 1 KaHanusauuu
DIN 16962 Cnoco6bl COEANHEHUS U COEANHUTENbHBIE feTaNu VOB Part C BHYTpUAOMOBbIE MHXEHEPHbIE CeTh
B HanopHbIX Tpy6onpoBOAax 13 NoaunponuaeHa H 6 6
0| e6oBa am, coe, e eTa
DVGW W308 PMbl ¥ Tpe6oBaHNs K Tpy6aM, COAMHUTENbHBIM ieTansam

Cl140-101-96 | MTPOSKTMPOBaHME U MOHTaX TPYGONPOBOACE Y MeToAaM COOPKI CUCTEM NUTLEBOrO BOAOCHAGXKEHNS
W3 NONMNPONUNEHa PAHAOM COMOMMED

o6 EnEG 3aKoH 00 3HeprocbepexeHun
Rl A G v v
201 : BHyTpeHHWi# BOLONPOBOL, U KaHaNM3aums 3AaHNi
UE 06LLMe TEXHUYECKME YCNOBMS 3013330.2020
IOCT 53630- Tpy6bl HANOPHbIE MHOTOC/IONHbIE ANS CUCTEM BOAOCHAOXEHMS cn OTONMEHME, BEHTUIALNS 1 KOHANLMOHMPOBAHHE
2015 1 otonnexus. OBLme TexH4eckne ycnosns 60.13330.2020
150 5363-2015 MnactukoBble Tpy60NPOBOALI ANS CUCTEM XONOAHOTO
E-DIN1988 BHYTpeHHMEe KOMMYHWUKaLWN MUTbEBOr0 BOAOCHABXEHNS R Y ropsIUero BOOCHaGXeHHa U3 nonMnponuneHa (PP)
DIN 16928 MpoekTMpoBaHne COeLMHEHNA N KOMMOHEHTOB 1SO 21003-2 MHorocnoiiHble Tpy60NpPOBOAbI A1t BHYTPEHHNX CeTel
Tpy6onpoBoAoB XBCwnTBC

3. TEXHOJIOI Ut MOHTAXA

3. TexHonorusa MOHTaXxa

OcobenHocTb cuctembl POCTepm 3akntoyaetcs B TOM, 4T0 ee - PactpyOHas cBapka.
NPUMEHeHne B CUCTemMax XO0/0A4HOro, ropayero BOJJ,OCHaﬁ)KeHVIFI n . CBapKa BCTbIK.
OTOMNEHUS HE OrPaHNYMBAET UCMONBb30BAHNS NATYHHON unn apyron  « CoeanHeHue 3neKTPOCBapHbIMU (OUTUHTaMU.
3amnopHO-perynnpytoLLeid apmatypbl U He UCKNOYaeT BO3MOXHOCTH  « CoeauHeHue C NpUMEHEHNEM CeaioBbIX (DACOHHbIX N3aeuil.
COEAIMHEHUS CO CTaflbHbiMM TPYGOMPOBOAAMM, UYTO OYeHb BaxHO < DnaHUeBOe COeAnHEHMe.
B C/lydae pEHOBaUWMKM  CyLlecTBYKOWMX TPybOMpoBOAOB, rae  « PemoHT.
HEOOXOANMA, HaMpPUMEP, TOIbKO 3aMeHa CTOSIKOB. « Pe3b60B0Oe cOeiMHEHME.
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3.2. Pactpy6Has cBapKa

MoarotoBKa MHCTPYMEHTa

[Ins Hayana MoHTaXa HeoB6XOAMMO MPaBU/IbLHO MOLrOTOBUTL MOHTaXHOE 060pyAOBaHMe. [Ins 3TOro HYXHO A0CTaTb CBAPOYHLIA annapart
13 MOHTaXHOT O SILLMKA, YCTAHOBUTb €ro B paboyeii 30He, NpeaBapuTe/ibHO 3aKpeniuB (B CyYae CTaLMOHAPHOIO NCMO/b30BaHUS).

lMepes yCcTaHOBKOW HarpeBaTesbHbIX IIEMEHTOB HYXHO YOeLUTbCS, YTO HarpeBaTe/ibHas MOBEPXHOCTb CBAPOYHOro annapata yucras. B
cnyyae HeoOXOAMMOCTM HarpeBaTesibHYIO MM/b3y U HarpeBaTe IbHbIA LOPH CAIeAyeT O4UCTUTL HEBOIOKHUCTOM ryGKOii C Lieblo HEMOBPEXAEHUS!
HarpeBaTesibHbIX NOBEPXHOCTEN. 3aTeM BPYUHYIO MIOTHO 3aKPENUTb HarpeBaTe/bHbIe NAAaLKW NPy NOMOLLM BXOASILLMX B KOMMIEKT TPy6OK
C NaTyHHOW pe3bOoi. B cnyyae yCTaHOBKM Ha HarpeBaTesibHbl G/IMH HECKOMbKUX MAallek HYXHO Cnefutb, 4To6bl UX MOBEPXHOCTb
He BbIXOAM/IA 3@ Kpail HarpeBaTe/IbHOro LopHa. Bech npoLecc HacTPOiikn AOMKEH NPOXOANTL B HEHArpeTOM COCTOSIHUM CBAPOYHOTO annaparta.

[Tocne noaroToBKM CBapOYHbIA annapaTt HYXHO MOLKAOUNTb K INEKTPUYECKOA CETU U MPU NOMOLLM pPeryasatopa HaCcTpouTb Temnepatypy
Harpesa 260 °C. lNepuopg HarpeBa 3aBWUCUT OT YCI0BUIA OKpyxatowwein cpedbl. CBapoyHble paboTbl MOXHO HauMHaTb TOMbKO NOC/Ae TOro,
Kak annapat HarpeeTcs A0 HYXHOW TemnepaTypbl, ONpefenuTb KOTOPYI0 MOXHO MOCPEACTBOM LUTU(PTOBOrO MHAMKATOPA, YCTAHOBIEHHOIO
Ha CBApOYHOM annapate, Uan npy NoMoLLmM npubopa 6bICTPOro N3MEPEHUS TeMMepaTypbl [6€CKOHTaKTHbIA TepMoMeTp (mupomeTp)]. Mepeas
CBapKa AO/KHA NPOU3BOANTLCS TOMIbKO CMYCTH 5 MUHYT NOCNe AOCTUXEHUS CBAPOYHOW TEMNepaTypbl.

Montax Tpy6 PP-R/PP-RCT npoussoactBa POCTepm BO3MOXHO NMPOBOAMTL NpW TeMrnepaTtype OKpyXawweih cpepbl

He Huxe 0 °C, MecTo cBapKu cnepyeT 3almiLaTtb oT atTMocepHbIX 0CagkoB M Nbinu, cornacHo CIM 40-101-96 nyHkr 5.8.
[ ]

HarpeBartenbHblii

MHAMKaTOP BKN./BBIK/. MOYEBHNAHbII JOPH

(KpacHbIii)

HarpeBatenbHas runb3a

WNHamnkaTop koHTpONS
Temneparypbl (3eneHbli)
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MoproToBKa K MOHTAXYy

« PekomeHayeTcs HOXOM WM CreunanbHbIM UHCTPYMEHTOM COCKOBNMNTL BHELIHWA CNOW, NpefHa3HauYeHHbI [N HarpeBaHUs MOA YrioMm
30-45° (He 6onee 0,1 Mm).

« lepen HayanoMm MOHTaxa HyXHO OCMOTpPeTb MaTepuas, MPOBEPUTb (HYHKLMOHMPOBAHWE BEHTWUEN, KPAHOB W MEeTansMyeckon pesbobl.
CBapuBaeMblii (IUTUHT He JO/XEH NpU MOLENNPOBaHUN CoefiHeHUst 6oNTaThCs Ha Tpybe. B cnyyae nonagaHus Takux 3NEMEHTOB WX CTOUT
0T6PaKOBbIBATb.

Mocne npenBapuTeNbHOrO OCMOTPA B CNlyYae HEOOXOAMMOCTM
TPyGy HYXHO OTpe3aTtb NpyU MOMOLYM CheunanbHbIX PeXYLLMX
npUMOOPOB (HOXHWLbI MAKN TPyOOpes, B 3aBUCMMOCTM OT AMaMeTpa)
ctporo nog yrnom 90 °, o6pa3oBaBlUMecs 3ayCeHLbl U CTPYXKY
HYXHO yaanuTb. [py NnoMoLLmn Mapkepa pekoMeHAyeTCst 0603HauNTb
rny6uHy CBapKu Ha KOHUe TpyObl. [py 3TOM HYXHO y4uTbIBaTb, YTO
Tpyba He AomxHa ObiTb BCTaBleHa [0 ynopa B MydTy (UTUHra
C LeNblo NPeaoTBpaLLeHUst CYXEeHUs NMPOXOAHOMO CEYeHUst B MeCTe
coeanHeHus (He 6onee 1 Mm).

Ons cBapku TpyObl, apMUPOBAHHOW CTEK/IOBO/IOKHOM, pPeKOMeHAyeTcs 06paboTaTb CMMPTOCOAEPXKALMM PacTBOPOM
BHYTPEHHIOIO CTOPOHY (DUTMHIa U HapYXHbIii KoHeL, TPyGbI. Mpyu 3ToM Takxke GyAyT yAaaneHbl YacTULbl MenKoro abpasuea
1 NbI/IK, KOTOPbIe CNOCOGHbI NPOBOLMPOBATL NOBpeXaeHUe TehIOHOBOro NOKPLITUS HACAA0K CBApPHOro annapara.

B [1na 06e3XxMpUBaHUSA PEKOMEHAYETCSA NPUMEHATb CNMpTOCOAepXaLume pacTBopbl (A0 70%), aueToH NM60 yalT-cimpur.

CBapka

[lanee nofroToBeHHbI KOHEL TPYGbl U (PUTUHT BCTAB/ISIEM B HArpeBaTEe/IbHYIO MM/b3y [0 Yopa Ha HarpeBaTe/lbHbIi [JOPH, He BpaLlas.
O6a 3nemMeHTa HarpeBaeM B TeUYeHUE BPEMEHM, YKa3aHHOro B Tabnuue, C TOr0 MOMEHTA, Korga Tpy6a W (PUTUHT MOSIHOCTBIO HAfEThl
Ha HarpeBaTesibHbIi 3N1eMEHT. Bo Bpemsi HarpeBaHus 3anpeLlaeTcs Bpallath AeTasu C Lenbio NPefoTBPaLLeHNs CKaTus MaTepuana.

[locne oKoH4YaHus Harpesa HYXHO CHATb pr6y n CbVITVIHF C Hacagku u MeasieHHbIM noctynate/ibHbIM ABWXEeHUEeM NPon3BeCcTu CoeiuHeHne
3/IEMEHTOB. BpeMﬂ C MOMEHTa CHATUA C HarpeBaTeanon nnawkKn Ao MOMeHTa COeINHEeHNsA HarpeTtbiX 31€eMEeHTOB He AO0/XHO NpeBbllaTh
yKasaHHoro B 1abnuue N° 5.
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Tabnuua N°1. MapameTpbl cBapky

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

* Bpems HarpeBaHus cornacHo DVS 2207 (FepmaHus).
** Bpemsi HarpesaHus, pekomengyemoe komnaxueit «POCTepm».

Mpu MOHTaXe TPy6 3anpeLLaeTcs NPUMEHSATL COCTaBbl, COAEPXaLLMe: XN0PCYIb(OHOBYI, a30THYHO, CEPHYIO KUCOTbI; FafioreHbl, 0NeyM,
nepokcua Boaopoaa, 6eH30, Tonyon.

B pesynbrate cBapku 06pa3yercsi CMOWHOE MOHOMUTHOE (FTOMOreHHOE) coeanHeHue. [0TOBOe COeAMHEHWEe MO UCTEYEHWUN BPEMEHM
OXnaxaeHnsa MOXHO noABepratb Harpyske.

Tpy6bl gnameTpom 50—125 MM € Lenbio yao6CTBa M yNPOLLEHUS MOHTaXa PEKOMEHAYETCS CBapMBaTh CNELManbHbIM CBAPOYHbIM annapaToM.
Takoii CBapOYHbIii annapart ABASETCS CTaLMOHAPHbLIM MHCTPYMEHTOM 1 3@ CYET BCTPOEHHOM0 (OMKCUPYIOLLEr0 MEXaHU3Ma 3/1IEMEHTOB NO3BONAET
OCYLLECTBNATL NPeLBaPUTE/bHbIA BbICOKOTOUHbIA MOHTAX CTIOXHbBIX KOHCTPYKLMIA MU 3/IEMEHTOB CUCTEMBI.

17



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

3.3. CBapkKa BCTbIK

MonTax Tpy6 anametpom ot 125 go 315 MM MOXHO OCyLLEeCTBASATb METOAOM CTbIKOBOW CBapKU. [epes HavyanoM CBapOYHbIX PaboT HYXHO
MOAroTOBUTbL CBAPOYHbIA annapart, NpeaBapuTenibHO YCTaHOBUB €ro Ha POBHOW MOBEPXHOCTU, M YyOeauTbCH B (DYHKLMOHUPOBAHWUM BCEX
MeXaHUYeCKuX aetanei MaluHbl.

MoarotoBka Tpy6 60MbLIOro AMAMETPa NPOXOAUT CnepyloLMe CTafuu:

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

IS0 15874 06.06.07 de in Germany

2. lMepepn cBapuBaHMem € 060MX KOHLOB TpyO CHUMAeTCs BEPXHUI
cnoi He 6onee 0,1 MM (CKpeOGKOM MK CreumanbHbIM PyOaHKOM).

3. Janee TpyObl yCTaHABAMNBAOTCS B 3aXXWMHOE YCTPOWCTBO,
thmkcupyroTcs.
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4. TpoBepuTb LWIMPUHY 3a30pa MeXAy CBEeAEHHbIMW Tpyb6amu
(He 6onee 0,5 mMm).

Mocne Toro, Kak BCe rOTOBO K CBapke, HYXHO y6eauTbCsi, 4To
HarpeBaTeNbHbIA 3NEMEHT LOCTUT HYXHOK Temnepatypsl (210110 °C).

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

3arteM npouecc CBapKu BbIMSAUT cneaylowmm obpasom:

1. BctaButb HarpeBaTenbHbIi INEMEHT MeXay NOLrOTOBAEHHbIMM
Tpy6amu.

2. OnHOBpEMEHHO 06a KOHLa TpyObl MOAAKTCS K HarpeBaTebHOMY
3NeMeHTy Noj, AaBNEHNEM.

3. Mocne pocTxeHnss HeoOXOLMMOW BbICOTbI HaN/blBa AaBneHue
CHMXaeTcq, N C3TOro MOMeHTa Ha4nHAEeTCd OTCHeT BpeMeHU Harpesa.

4. Mocne OKOHYaHNUA BPEMEHN HarpeBa TPYObl OTBOAATCS OT Harpe-
BaTe/IbHOTO 3/IEMEHTA, W HarpeBaTeslbHbl 3MeMeHT y6upaetcs
B CTOPOHY.

5. HesamennutenbHO nocne TOro, Kak HarpeBaTefibHbI 31EMEHT
ybpanum B CTOPOHY, TpyObl BHOBb CABMUraloTCS YCTAHOB/IEHHBIMM
Ha CBApOYHOM annapare canaskamu.

6. MNop onpeneneHHbiM faBneHnem TpyObl BblLEPXKUBAIOTCS
HEKOTOPOE BpeMs.

[0TOBOE COEAMHEHME MO UCTEYEHUM BPEMEHU OXNAXAEHUS MOXHO
nofBepraTth Harpyske.
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3.4. CoegnHeHune 3NeKTPOCBapHbIMU (PUTUHraMK

YcTaHOBNEHHBIW Ha paboyee MecTo CBapOYHbIA annapat Ciefyet 0OCMOTPETb M MOArOTOBUTL NPOBOAA,
KOTOpble CAyXaT N8 CBapWBaHWS 31eKTPOCBapHbIX (DUTMHIOB. [locne 4ero CBapoOuYHbIA annapat
noakntoyaeTcs K anektpuyeckon cetn (220 B). OyeHb BaXHO MPOKOHTPOAMPOBATb, YTOObLI annapat
Harpencs Lo paboyeii Temneparypbl.

MoaroToBKa K MOHTaXy

Kpasi Tpy6 BOoMKHbI ObITb OTPe3aHbl Nog yrinom 90° cneumanbHbIM UHCTPYMEHTOM (HOXHULbI Un Tpy6opes), 06€3XNPEHbI U BbICYLLEHDI.
B cnyyae cBapuBanus Tpy6 anameTtpom 6onee 50 MM TpyObl HyXXHO 06paboTaTh CneLnanbHbIM CKPEOKOM, 1151 TOFO YTOObI CHATH OKUC/IEHHBIN
cnoii. O6paliaem BHMMaHWe Ha To, 4To npu pabote ¢ Tpybamm POCTepm FRP He Tpebyetcs fONONHUTENBHBIX MEPONPUATUIA MO 3a4UCTKE
apMNUPOBAHHOTO CNOS.

in Germany

PeKomer,yech 3/IEKTPOCBApPHbIE Mqu)TbI [0 Ha4asia MOHTaXa 0CTaBNATb B OPUrMHANIbHON MOIM3TUIEHOBOM 0060/104Ke /19 TOro, YT0ObI He
3arpsa3H1TbL U He NOBPEUTb BHYTPEHHWIA C/I0M HarpeBaTesibHOi crupanu. B NPOTUBHOM Cnydae MOHTAX npuseneT K HEKa4YeCTBEHHON CBapkKe.

Ceapka

YnanvB 3alnTHY0 yNakoBKY C 3/1eKTPOCBAPHOW My(hTbl, HAZLETb €€ Ha CBapMBAEMBbIE KOHLbI TPYO Takum 06pa3oMm, 4Tobbl MydTa Haxoannach
cBO6GOAHO Ha CBapuBaeMbIx Tpyb6ax 6e€3 COOCTBEHHON HArpy3Kn U HanpshxeHws. Bo3ayluHbIi 3a30p AOMKEH ObiTb PABHOMEPHBIM MO BCEMY
06beMmy. HecobntofieHne Takux NnpaBui NpUBeET K HeLOMyCTUMOMY BbITEKAHWIO PACMIaB/IEHHON MacChl U HEKAYECTBEHHOMY COEAMHEHNIO.

[oarotoBneHHble 3apaHee KOHTAKTHbIE MPOBOAA BCTAaB/IIEM B CMELMaNbHble OTBEPCTUS HA BHELUHER 4YacTh 3MEKTPOCBAPHON My(ThbI.
CymnTbIBAIOLLMM YCTPOMCTBOM MPOBOAMM MO UMEIOLLEMYCS HA My(pTe WTPUXKOAY, MOCAE Yero CBapOYHbIA annapaTt aBTOMAaTUYECKN CHUTLIBAET
HeoOX0ANMOe BpeMs Harpesa. B cnyyae oTCyTCTBMS NOCNEAHEr0 — HACTPOUTL annapat nog AmameTp TpyObl BPyUHYH0. [10 OKOHYaHUM BPEMEHM
HarpeBa NPOMCXOAMT aBTOMATUYECKOE OTK/IoUYeHMe. [0TOBOE COeAMHEHNE MOXHO BBOAUTb B IKCMJyaTaLMIO HE paHee YeM Yepes 0fMH Yac.

EY
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3.5. CoeanHeHue ¢ npuMeHeHneM cepnoBbiX haCOHHbIX U3AENUN

B Tpybax, B KOTOpble [enaeTcsi Bpeska, HYXHO NPOCBEpPINTb
COOTBETCTBYIOLLEE OTBEPCTME CNELMabHbIM MHCTPYMEHTOM (pesa).

B cnyyae c py6amu POCTepm FRP He TpebyeTcs 4ONONHUTENbHOM
3aUYNCTKM €0, Kak B Cflydae C Tpybamu, apMUPOBaHHbLIMM
aniOMUHUEM.

0663)KVIpVIB 1 HACyxo MPOTepeB MoJlyYeHHoe 0TBepCTUe, NPefBapuTesibHO HarpeB M NOArOTOBMB CBAPOUHbLIMA annapar Ao TemMnepatypbl
260 °C, MOXHO NPUCTYNuTb K Npoueccy CBapku. HarpeBatesibHbIi wTyuep UHCTpyMeHTa A9 BBAPHOro cepsa BCTaBNAETCA B OTBEPCTUE
B CTEHKe pr6b| [0 TexX Nop, NOKa NHCTPYMEHT NONTHOCTbIO He YNPeTCA B HAPYXHYK NOBEPXHOCTb CTEHKKU prﬁbl.

3atem wTyuep BBapHOro ceana BCTaBndeTCqa B HarpeBaTe/ibHy0
nnalky [0 Tex nop, noka NoBepxXHOCTb ceana He ynpetcs B Kpan
HarpesaTe/IbHOro a/ieMeHTa.

Cnyctst 30 cekyHf, CBapOYHbIA annapaTt u3B/ekaeTcs U3 Tena
Tpy6bl, @ BBApHOE CEAN0 U3BMIEKAETCS C HarpeBaTeIbHOM MaaLlky,
nocne Yero HesameLnUTeNbHO BCTABNASIETCS B HarpeToe oTBepcrne
TpyObI.

3atemM cepno cnegyet TOYHO M NJIOTHO, M36eras BpaLLeHus,
NpuXaTb K HarpeToi HapyXHON MOBEPXHOCTU TPyObl, HEMOLBUXHO
(hukcnpys B TeveHune 15 cekyHa.

Mocne 10 MUHYT OCTbIBAHWUS COEANHEHNE MOXHO BBOANTH
B 3KCMN/yaTaLmio.

3.6. ®naHueBoe U pe3bboBoe coeAuHEHHNE

B cucremax uHxeHepHOro ob6ecrnevyeHus 3[aHWid U COOPYXEHWA MCMOMb3yeTcs 3aropHO-perynupylollas apmartypa # HaBecHoe
060pyLoBaHNe, KpenieHe KOTOporo K cuctemam Tpyo6onpoBOLOB MPOMCXOANT NOCPELCTBOM OTBETHbIX (PIaHLLEB MK Pe3bO0BbIX COELMHEHNIA.
YHukanbHocTb cucteMbl POCTepm no3BONSIET OCYLLECTBUTL MOHTAX C TaKOW apMaTypoi.

« Brynka noa dnaHew n3rotaenmeaeTcs U3 NoAUNPONUIEHa Ana hukcalnm Ha TpyoonpoBOoAe OTBETHOrO (h1aHLa.
+ OTBeTHbI CTaNbHOM (hnaHeL, yBEMYNBAET CPOK CYXObl U3AENNS, HE YXYALIAs NPy 3TOM ero (hM3nyYeCckux CBOACTB.*
+ Pa36opHble pe3b00Bble COEANHEHUS C HAPYXHO U BHYTPEHHE! pe3b00ii (aMepuKaHKa).
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» Hepa3bopHble pe3b00Bble COAUHEHNS C HAPYXHON 1 BHYTPEHHEN pe3b0oil.

« MoHTaxHoe obopynoBaHue, He06X0AMMOe A5 CBAPKH, MAEHTUYHO TOMY, YTO MPUMEHSETCS A1 PAaCTPYOHON CBAPKMU.

« [lepen MOHTaXOM HeoOX0aMMO YOeanTbCS, YTO BTyKa Nog dhiaHew, cam (naHew uam KOMOUHMPOBaHHbIA (OMTUHT NOL06PaHbI NPaBULHO,
¥ NpefBapuTeNbHO, 0 NPUCOELUHEHNS BTYNKN K TpyOe, (hnaHel, Heo6xoaAMMO HaaeTb Ha TpyOy, CONOCTaBMB ero C NPeAnosaraeMbiM MECTOM
COe[IMHEHNS HaBECHOro 060PYA0BaHMS, @ MECTO CBAPKN 06E€3XNUPUTD.

« [locne ocyuiecTBneHMs MOHTaxa 00paTHbIN (haHel HyXHO NOABECTW K BTY/IKE, HAXOAALWENCSH Ha KOHUeE TpyObl, M NOCPeACcTBOM 60NTOB
MPON3BECTM COEMHEHNE C OTBETHbIM (PiaHLeM HaBECHOr0 000PYA0BaHMS, YCTAHOBUB YNNOTHUTEbHbIE MPOKIAAKN.

*TexHnyeckme xapaktepuctTuku cnaHues ctanbHbix POCTepm

Yeprex Pasmep E | S [P D Kon-Bo oTBepcTyit
50 148,75 105 13,55 18,24 62,03 4
63 158,85 120,5 13,83 18,05 78,15 4
75 179 143 15,6 17,85 92,42 4
90 194 157 15,9 18 108,09 4
i 110 212,35 17,4 17,9 17,6 135,07 8
F D 125 2415 207,25 17,77 18,08 159,09 8

3.7. PemoHT

PeMOHT anekTpocBapHbiMU MychTamu

B cnyyae noepexmeHus cpefHed yactu TpyOGonpoBOfa HeOGXOAMMO Bbipe3aTb MUHUMYM 3—4 AnUHbI My(Tbl MOA MPAMbBIM YI/IOM.
3aTeM MOArOTOBMTb HOBbIA OTPE30K TPYGbl, MOAXOAALIMA HA Bblpe3aHHOE MECTO (MpeABapUTENbHO 3aYMLLEHHbIA C 0Genx CTOPOH W
06€3XNPEHHbIA) Ha ANUHY YyTb Gofblle Lenoi MydTbl. BbiHyTb U3 YNakoBKM [Be 3N1€KTPOCBApHbIE My Thbl U HacaauTb UX Ha 06a KOHLA
NofroTOB/IEHHOro OoTpe3ka TpyGbl. 3aTeM Ha npeaBapuTenbHO 06PEe3aHHbIi CylecTByOWMA TPyGoNpoBoa BCTaBUTb TPyGy € MydTamm
1 HafIBUHYTb My(Thl 10 MAPKMPOBKM Ha CTapoii TpyGe. PekoMeHfyeTcs, uToGbl TpYGbl GbiNW BbICTaBAEHbI POBHO W HE HEC/IN HUKAKOI Harpy3Kiu,
npex/ae YeM OHM NOABEPTHYTCA NPOLIECCY CBApPKM.

PemoHT MeTOOM BN/1aBNEHUs

PeMOHT NoBpeXaeHHbIX y4acTKOB MOXET OCYLLEeCTBAATLCA METOLOM BMIaBieHUs B 06pa30BaBLUEeCs OTBEPCTUE MOMMMPONUIEHOBOrO
umnuHgpa. ng MoHTaxa Tpebyetcs NOAKMIOUYNTL B INEKTPUYECKYIO CETb CBAPOYHbIA annapart C yXe YCTaHOBMEHHOW HA HEro PEMOHTHOW
HaCaAKo N HaCTPOUTb HEOOXOAMMYIO TEMNepaTypy.

22



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

MpenBaputenbHO  MOArOTOBUTb — PEMOHTHYIO  MOBEPXHOCTb
NoBPeX/AeHHOro Tpy6onpoBoAa, paccBepPNNB OTBEPCTNE ANaMETPOM
10 MM 1 06€3XMpPUB ero. Ha peMOHTHOM LMAVHAPE U3 NONUNPONUIEHA
HEeO0OX0ANMO OTMETUTb MApKepOM NyOMHY, PaBHYylO CyMMe 2 MM
W TONLLMHBI CTEHKN MPOCBEPIEHHOW TPYObI.

EAMHOBPEMEHHO HEOBX0AMMO HayaTb PA3OrPEB BHYTPEHHUX
CTEHOK MOBPEX/AEHHON TPYGbl M PEMOHTHOTO LMAMHAPA, BblAepXas
BpeMs Harpesa — 5 CeKyHA. 3aTeM pasorpeTblii PEMOHTHbI LMINHAP
HYXHO BCTABUTb B HArpeToe oTBepCTie, n3Geras 0CeBoro BPaLLeHHsl
UnMAMHAPA.

Mocne oxnaxaeHus NIMWHIOD  YacTb  NOMWMPONUIEHOBOrO
UMIMHAPA HEOBXOAMMO Cpe3aTb.

4. CMMOCObbl YCTAHOBKHW TPYBOIMPOBOJ0OB

4. Cnoco6bl Npoknaaku

Cnoco6 moHTaxa TpybonpoBogoB POCTepm He 0TaM4aeTcs OT TPAAMUMOHHBIX CMOCOOOB MOHTaXa CTajbHblX TPyOONpPOBOAOB,
HO LONONHUTENbHbIE NpenmMyLiecTBa cucteMbl POCTepm no3BonstoT NpokiaabiBaTh TPYObl KAK OTKPLITbIM CNOCOOOM, TaK W 3aKPbITbIM.

OTKpbITbIN CNOCO6

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

3aKpbITblil cNOco6

LA [111) 1)

L1 T

|

“Ym

B c/iyuae cKpbITOii NPOKNaakn TpyGONpoBoaa KaHas, B KOTOPbIA YKNaAbIBaKTCA TPyGbl, AO/KEH OblTb CBOGOAHBIM U 0GecneymBath
KOMMEHCALMI0 JIMHERHOro paclumperunsi. CTOAKU AOMKHbI GbiTb M30/MPOBAHbI MAW 3alMLLeHbl rOPUPOBAHHOMA TPYGOM, ONTUMANbHO
MCMosb30BaHNe NEHOMOMYPETaHOBOI U30/ALMM 1 MEXaHNYECKOM 3aLLuTbl TPYGONpPOBOAa.

MoHTax, KpenneHune pr6OI'IpOBO,D,HbIX CTOSIKOB ¥ OTBETBJIEHWI MPU CKPLITON NMPOKNAAKe BbIMOMHATCA B 3aBUCUMOCTH OT Bbl6paHHOF0
mna pr6b|. Bce KpensieHna Ha CTosAKax AO0/TKHbI ObITb BbINOHEHbI KaK XeCTKne onopbl.
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Mpwu ckpbiTOiA NpokNagke, 06ecneynB PacnooXeHNe XoMyTa XECTKOro KPeneHUs nepes KaxablM OTBETBAEHNEM TpyObl, pa3peLlaeTcs
npeHebperaTh IMHERHbIM PacLUMPEHNEM B Cly4Yae UCMOMb30BaHNS apMUPOBAHHbIX CTEKIOBO/IOKHOM TPy, T. €. yCTaHaBNMUBaTb CTOSKN 6e3
KOMMEHCALMOHHbIX KoNeH. B Takom ciyyae o6pasyioLeecs IMHERHOE pacluMpeHne MexXy XeCTKUMIU ONopamm He 0Ka3bIBAEeT OTPULLATENBHOMO
BO3[eiCTBMS. [1pn 3TOM HEOOXOAMMO CNeAuTb 3a TeM, YTOObl PACCTOSHME MEXAy HEenoABMXHBIMW OMOPaMM Ha CTOfIKax He MpeBbllano
3 MeTpoB.

Mpu ckpbITO Npoknagke HeapMUPOBaHHbIX TPY6 ANS CMCTEM ropsvyero BOAOCHaGXeHUs HeoOXoanMo 06ecneynTb LOCTaTO4HOe
NPOCTPAHCTBO [N yNpyroro u3rnba B COOTBETCTBUM C SIMHEAHBIM PaCLIMPEHUEM CTOSIKA. ITO MOXHO CAeNnaTb 3a CYET ONTUMANbHOro
pacnonoXeHus CTosiKa B LUaxTe, OpraH13aLum ynpyroro n3rnba OTBETBNEHNS 3@ CHET YBEMYEHUS COOTBETCTBYIOLLENO ANaMeTpa NPOXOAHOro
CeYeHNs Yyepes nepekpbITHS.

Mpu npoknaake Tpy6 NOA WITYKATyPKOi UKW B NOAY NIMHEHOe pacluMpeHne, Kak NpaBuio, He NPUHUMAETCS BO BHUMaHKe. M3onsauus
yKnaablBaeMoro Tpy6onpoBofa BbINOJHSETCS B COOTBETCTBUN C OMUCAHHbIMU Bbile crocobamu, 4to obecneynBaeT Tpybe [OCTAaTOUHOE
NPOCTPAHCTBO ANS paclumpeHusi. B ciydae ownbkn B pacyetax NMHERHOrO PacLUMpeHUs U HEeNpaBUIbHOMO BbIGOpa MEpOnpusTHid No ero
KOMMeHCaLN BO3HUKAIOLLEE HaMPsKEeHUE 0CTaTOYHOMO IMHERHOrO PacLLMPEHUst BOCIPUHAMAETCS MaTepuasoM.

Mpu npoknaake NONUNPONUIEHOBbIX TPY6 OTKPbLITLIM CMOCOGOM TEXHOOMMSI MOHTaXa HEe OTINYAETCS OT TEXHOMOT NI MOHTaXa CTasibHbIX
Tpy6ONpPOBOJOB 1 OCHOBHOE BHUMaHWe OTBOAWTCS BHELUHEMY BUAY U NPSIMOZIMHEAHOCTY rOTOBbIX TPY6ONPOBOLOB. [JOGUTHCS 3TOFO MOXHO
Mpy UCNONb30BaHUM B CUCTEMAX FOPSYEro BOJOCHAOXEHUS W OTOMIEHUS apMUPOBAHHBIX CTEK/IOBOJIOKHOM TPYB, KOMMEHCaLMo KOTOPbIX
BO3MOXHO OCYLLECTBUTb NOCPECTBOM OPraHU3aLni MEeHbLIMX KOMMEHCALMOHHbIX PACcCTOSIHUA. B TakoM ciyyae NpaBUibHO YCTAHOBNEHHbIE
XeCTKMe KpenneHns Ha TpyeonpoBoAe nepesedyT CO3LatOLLMECS HANPSHKEHUS NPY NIMHEHHOM pacLUMPeHUn B CTEHKM Tpy6GonpoBosa.

4.2. O6wme MHCTPYKLMU K MOHTaXY

Mpu moHTaxe Tpy6onposopos cuctembl POCTepm Heo6xoaumo cobntoaath cnepylowme npasuna:

1. [Ing MOHTaxa A0NyCTMMO UCNO/Ib30BaTh TONbKO NPEABAPUTENBHO NOATOTOB/IEHHbIE, HEOPAKOBAHHbIE 1 HEMOBPEXAEHHbIE U3LeNus.
2.006ecneynTb onpeaeneHHbIe MePONPUATMS N0 MOHTaXyY TPYO 1 huTuHroB npu Temnepatype He Hxe 0 °C.
3.He ponyckatb MexaHW4eckux noBpexaeHniA Tpyo 1 (MTUHIOB B MPOLLECCE XPAaHEHUS U TPAHCMOPTUPOBKM.

370 NpaBunI0 0COBEHHO CnepyeT cobtoaaTh npu pabote ¢ Tpy6amm, apMUPOBAHHBIMU CTEK/TOBOJTOKHOM.
4. He ponyckaeTcsa npsiMoro B3aMMogeincTuns Tpyo n (OUTUHIOB C OTKPbITbIM OFHEM.
5. Cobntopatb npasuna Npu romoreHHomn ceapke cucrembl POCTepm.
6. Insi pe3b60BbIX COEANHEHN HEOOXOAMMO MCMOSb30BaTb OPUrMHANBHBIE PE3b00BbLIE (UTUHTH.

[insi ynnotHeHnsi pe3bO0BbIX COEANHEHWIA MCMOMb30BATb CNeLmManbHble YNNOTHALWME MaTepuansbl.
7. 3anpelaetcs Hape3atb pe3b0y Ha NOUMPONUIEHOBbLIX PUTUHIAX 1 TPYOaXx.
8. U36eratb cBapOoUHbIX paboT BON3M COEAMHEHNS METANIINYECKOro TPYOONPOBOAa C NOAUNPONUIEHOBbLIMK TPYOaMu.
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4.3. JInHenHoe paclumpeHme

lMnacTukoBble prﬁOI’IpOBOﬂ,bI HapaBHe CO CTa/ibHbIMU prﬁOI’IpOBOﬂ,aMM noaBepXeHbl TeNN10BOMY J'II/IHeI7IHOMy pacClinpeHuto. OcHoBHoOM
BeJIMYNHON ANa pacyeta JMHERHOr o pacluunpeHuna aBndaeTca pasHnua mexany paﬁoqeﬁ TeMHepaTypoﬁ I'IpOTeKaIOLI.I,eVI XUAKOCTU N TeMHepaTypon
MOHTaXa.

Ta6nuua N° 2. CpaBHuTeNbHAA TabanLa KO3 hULMEHTOB IMHERHOTO paclIMpeHus

Martepuan KoathchmumeHT nuHeiiHoro paclumpenms
Cranb 0,010
Menb 0,020
Metannonnactuk 0,030
MonunponuneH, apM1poBaHHbli honbroi 0,030
MonunponuneH, apMUPOBaHHbIA CTEKIOBONOKHOM' 0,035
MBX 0,120
PE-X 0,150
Monunponunex 0,150

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

NuHelHoe paclumpeHue Tpy6oNpoBOAA paccUMTbIBAETCS Mo cnepytowiein opmyne

Al=o xL x At

N° 3HaueHne Bennunna
Al JInHeiiHOE pacwmnpexue MM
KoathhmumeHT nuHeiHoro pacwmnpenus ans py6 0,15 mm/m °C
3
KoathdpuumeHT nuneitHoro pacwmpenus ans FRP-1py6 n Aqua SDR 6* 0,035 mm/m °C
L [InvHa KOMNEeHCcaLNoHHOro 0Tpeska Tpy6b! M
At PasHuua mexay paboueii TemnepaTypoi 1 TeMnepaTypoi npu MoHTaxe °C

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

anBeﬂeHHble HUXeE TabuLbl 1 rpadavmw NO3BONAKOT ONpeaenTb BENNYUHY NMHERHOr o pacwmpeHnd, He NoNb3y[aCb NPU 3TOM qJOpMyﬂOﬁ
pacyera.
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Ivnarpamma NUHeHHOro pacluMpeHns AN HeapMUPOBaHHBIX TPYG
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M3meHeHme annHbl L B mm

Ta6nmuua N° 3. Tabnauua NMMHEAHOTO PacLUMPEHNs B 3aBMCUMOCTY OT TEMNEPATYPbl W A/INHbI OTPE3Ka TpyObl

LL7MHa TpyGb, PasHuua Temnepatyp AT, °C

M 10 20 30 40 50 60 70 80
0,1 015 0,30 0,45 0,60 0,75 0,90 1,05 1,20
0,2 0,30 0,60 0,90 1,20 1,50 1,80 2,10 2,40
0,3 0,45 0,90 1,35 1,80 2,25 2,70 315 3,60
04 0,60 1,20 1,80 2,40 3,00 3,60 4,20 4,80
0,5 0,75 1,50 2,25 3,00 375 4,50 5,25 6,00
0,6 0,90 1,80 2,70 3,60 4,50 5,40 6,30 7,20
07 1,05 20 315 4,20 5,25 6,30 735 8,40
0,8 1,20 2,40 3,60 4,30 6,00 7,20 8,40 9,60
0,9 1,35 2,70 4,05 5,40 6,75 8,10 9,45 10,80
1,0 1,50 3,00 4,50 6,00 7,50 9,00 10,50 12,00
2,0 3,00 6,00 9,00 12,00 15,00 18,00 21,00 24,00
3,0 4,50 9,00 13,50 18,00 22,50 27,00 31,50 36,00
4,0 6,00 12,00 18,00 24,00 30,00 36,00 42,00 48,00
5,0 7,50 15,00 22,50 30,00 3750 45,00 52,50 60,00
6,0 9,00 18,00 27,00 36,00 45,00 54,00 63,00 72,00
70 10,50 21,00 31,50 42,00 52,50 63,00 73,50 84,00
8,0 12,00 24,00 36,00 48,00 60,00 72,00 84,00 96,00
9,0 13,50 27,00 40,50 54,00 67,50 81,00 94,50 108,00
10,0 15,00 30,00 45,00 60,00 75,00 90,00 105,00 120,00
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Ovarpamma nuHenHoro pacwupenus ana 1py6 POCTepm FRP n AQUA

[LnuHa TpyGbl
EEEESEEESE
—NMmMNnNO~oOo

=

Wl

111111/

1117
i

_—
a1

1
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g 50
% 40
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20
10
10 20 30 40 50 60 70 80 90 100 MO 120 130 140 150 160
W3ameHeHue onvHel LB mm
Tabnuua N° 4. Tabnuua NMHEAHOrO pacLUMpPeHns B 3aBUCMMOCTM OT TeMnepaTypbl U ANNHbI 0Tpe3ka Tpy6bl
[nnHa Pa3Huua Temnepatyp AT, °C
TPYO., M 10 20 30 40 50 60 70 80 90 100
0,1 0,04 0,07 on 04 0,18 0,21 0,25 0,28 0,32 0,35
0,2 0,07 0,14 0,21 0,28 0,35 0,42 0,49 0,56 0,63 0,70
0,3 on 0,21 0,32 0,42 0,53 0,63 0,74 0,84 0,95 1,05
04 014 0,28 0,42 0,56 0,70 0,84 0,98 112 1,26 1,40
0,5 018 0,35 0,53 0,70 0,88 1,05 1,23 1,40 1,58 1,85
0,6 0,21 0,42 0,63 0,84 1,05 1,26 1,47 1,68 1,89 2,10
0,7 0,25 0,49 0,74 0,98 1,23 1,47 1,72 1,96 2,21 2,45
0,8 0,28 0,56 0,84 112 1,40 1,68 1,96 2,24 2,52 2,80
0,9 0,32 0,63 0,95 1,26 1,58 1,89 2,21 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 4,20 4,90 5,60 6,30 7,00
3,0 1,05 2,10 315 4,20 5,25 6,30 735 8,40 9,45 10,50
4,0 1,40 2,80 4,20 6,50 7,00 8,40 9,80 1,20 12,60 14,00
5,0 1,75 3,50 5,25 7,00 8,75 10,50 12,25 14,00 15,75 17,50
6,0 2,10 4,20 6,30 8,40 10,50 12,60 14,70 16,80 18,90 21,00
70 2,45 4,90 735 9,80 12,25 14,70 1715 19,60 22,05 24,50
8,0 2,80 5,60 8,40 1,20 14,00 16,80 19,60 22,40 25,20 28,00
9,0 315 6,30 9,45 12,60 15,75 18,90 22,05 25,20 28,35 31,50
10,0 3,50 7,00 10,50 14,00 17,50 21,00 24,50 28,00 31,50 35,00
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4.4. KomneHcauma NMHENHOr0 pacLUMpeHns

B Tex Ccny4dadqx, Korga camokomneHcaum4a prﬁOI’IpOBOﬂa HEBO3MOXHa 3a cyeT 60/1ee YacToro Kpenexa Wam CyLLeCTBYIOLLER apxMTeKTypbI

3[aHuns, 3Has NIMHeRHoe paclunpeHne, MOXHO pPacCHUTaTb U NPUMEHUTL CNelnasibHbie KOMNEHCATOPbI:

[M-06pa3HbIii KOMNeHcaTop [peaBapuTenbHOE HaTSXEHNe

-06pa3sHblii KOMNeHcaTop

Metneo6pasHblil KOMMEHCATOP

I-o6pas3HbIi KOMMeHcaTop

MuHuManbHas afiHa rubKoro KoMneHcaTopa paccumnTbiBaeTcs no cnegyoLlein hopmyne:

L = K-/dAl

0603HayeHne OnpepeneHue BennuuHa
Lk MwuHuManbHas annHa rmbKoro KomneHcaTopa MM
15%/25*

KoHctaHTa MaTepuana
MM

HyXHblii AnameTp TpyGonpoBoaa

MM

Al JIuHeitHoE pacwmpexne
°C

At Pa3zHuua mexay paboyeil TeMnepaTypoii U TeMnepaTypoii Npu MOHTaxe

*15 ans Tpy6, apMUPOBaHHbIX CTEKNOBOMIOKHOM, 25 Ans 0AHOCN0MHbIX Tpy6 PP-R.

Le

Y - LENCTBYIOLLANA CUNa JIMHEHOrO PacLUMpPeHms
CO - ckonb3swas onopa
HO - HenopBwxHas onopa T
L - AMHa KOMMEHCaLMOHHOro 0Tpe3ka Tpyobl

M-o6pas3Hbii KOMNeHcaTop

n-06p83HbIl7I KOMMEHCATop fABNAeTcd COCTaBHbIM U3 [OBYX F-06pa3Hb|x KOMNEHCATopoB, MO3TOMY MWHUMANbHAA [O/INHA rmékoro
KOMNEeHcaTopa paccyntbiBaeTCa TaK Xe, KakK WU ang F-06pa3Horo KOMNEHCATopa, @ MUHMMANbHAA LWNPUHA I'I-06pa3Horo KOMneHcaTopa

paccuYnTLIBAETCA Mo CeaytoLien hopmyne:

B _=2Al + B

0603Ha4eHne Onpepenexve BennunHa
B . LLInpnHa KOMNEHCALIMOHHOTO KoNeHa MM
Al JnHeiiHoe pacwupenne MM

B, BesonacHoe pacctosHne 150 Mm
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KomneHcauus ¢ npeaBaputTesibHbiM HaTAXXeHUem
Mcnonb3oBaHne NpeaBapuTeIbHOr0 HaTSXEHUS B KOMNEHCATOPe U B YC/TIOBUSX HEXBATKM MeCTa NO3BOSET YMEHbLUUTL LWMPUHY TMOKOTro

KOMMNeHcaTopa Bmin’ npw 3T0M 06€eCneyYnB PaBHOMEPHOCTb BHELLHEro BMAa KOMNeHcaTopa.
[lnnmHa rnbkoro KoMneHcaTopa ¢ NpefBapuUTe/IbHbIM HAaTSXEHWEM PACCUUTLIBAETCS MO cnepyolen cbopmyne:

L =K~dAT/2

0603HayeHe Onpepenexue Benununxa
L, [lnvHa rmbkoro KoOMneHcaTopa C NPeABapUTENbHbIM HATSXKEHNEM MM
K KoHctaHTa MaTepuana MM
d HyxHbld fuameTp Tpy6onpoBoaa MM
Al JInHeiiHoe paclmpeHmne MM

Metneo6bpas3Hbiit KOMMNEHcATOP

B Tex cnyyasx, korga caMokomneHcaums Tpy6onpoBoa HEBO3MOXHA 3a CHeT 60/iee 4acToro Kpenexa uim CyLecTBYIOLLER apXUMTEKTYPbI
3AaHNS, 3Hasa JIMHEAHOe paclMpeHne, MOXHO paccuutatb W NPUMEHUTb NeTneobpasHble KOMMEeHcaTopbl. KomneHcupyowas cnocobHOCTb
B 3@BMCMMOCTU OT AMameTpa npueeneHa B 1aon. 13.

Ckonb3swas (konb3auwas
onopa onopa
= = e e e e e e e U

Henonsnxnas HenogsmxHas
onopa onopa
HenopemxHas
onopa
Ta6nuua N° 5. KomneHcupytoLlas cnoco6HOCTb NeTneobpasHbix KOMNEHCaTopoB
HapyxHblid guametp Tpy6bl, MM 16 20 25 32 40
KomneHcupyrowas cnoco6HOCTb, MM 85-90 80 65-70 55 45
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Mpumep pacuyeTta NMMHENHOro PpacLUMPEHUS U KOMMNEHcaTopa:

3apava 1

HeoOxoanmo paccumtatb MUHUMaNbHbIe pasmepbl [1-00pa3HOro KoMneHcaTopa Ans NoAUNPONUAEHOBON TPYObl, apMUPOBAHHOW
ctreknoBonokHom, POCTepm Aqua. nuHa pacyetHoro yyactka 60 M, paboyas Temnepatypa B cucteme 65 °C.

Bennuuna 0603HaueHne 3HaueHue Bennunna
KoachdpmumeHT nuHeitHoro paclumpenns s apMMpoBaHHbIX Tpy6 o 0,035 Mm/m °C
[InvHa KOMNEHCcaUNoHHOro oTpeska Tpy6bl L 60 M
HapyxHblid fuameTp Tpy6onposoaa d 32 MM
Pasnuua mexay paé9qeﬁ Temneparypoit At 65 oc
1 TemMnepaTypoit Npu MOHTaxe

Pewwenue: OnpeaensieM nuHeHoe paclumperne, o6pasytoLieecs Ha ydacTke 60 M:
Al'=0,035 x 60 x 65 =136 mMMm.

B kauectBe TMnNa komneHcatopa ucnonb3yem [1-06pa3Hbiin
KomneHcatop. 11 370ro pasomsaem 1-06pasHbIid KOMNEHCATOP
Ha [Ba [-06pa3Hbix KOMMEHCAaTopa, MNOMY4YMB NpU 3TOM
LJIMHY KOMMEHCALMOHHOro OTpe3ka TpyObl, paBHyto 30 M,

B , r’tﬂz

1, COOTBETCTBEHHO, 06PA3YIOLLEECS Ha 3TOM OTPEe3Ke NNHeHoe 26w P
pacwmpeHue 68 mm. r
Toraa, L,=Kx v 32 x 68 = 699 MM, -
B, = 150 + 2x68 =286 mm.

HO
MonyyeHHble paHHble onpefenstoT pa3mepbl [1-06pa3HOro 19009 50009 mn

KOMMneHcaTopa, paBHble: 699 x 286 mm.

Ecnu apxutekTypa 34aHns He NO3BONSET YCTAHOBUTL A@HHbIA KOMMNEHCATOP, TO CefyeT YBENNYMBaTbh KONYECTBO KOMMNEHCATOPOB,
yMeHbluas ux pasmepbl. Ins 370ro pasomBaeM NpSMONHENHbIA Y4aCTOK Ha ABa NPy NOMOLLM HENOABWXHOK onopebl. lMocne vero
PaccYNTbIBAEM HA KaXAblA W3 MOMYYEHHbIX y4acTKoB [1-06pasHbIi KOMNEHcaTop, CoCToAWwmMin n3 4 M-obpasHbiX KOMNEHCAaTOPOB
C KOMMEHCALMOHHbIMM O0Tpe3kamm 15 M.

Torpa Al = 0,035 x 60/4 x 65 = 34 mw,
Lk= K x v32 x 34 =494 mwm,
B = 150 + 2x34= 218 mm.

15 000 mm _L 15000 mm 15 000 mm _L 15 000 mm

Mony4yeHHble faHHbIe onpegenstoT pasmepbl M-o6pasHoro komneHcaTopa, paBHbie: 494 x 218 mm.
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4.5. Cnoco6bl KpenneHus

MonTax Tpy6onpoBogoB cuctembl POCTepM AomxeH OCyLecTBAATLCS C yYETOM NIMHENHbIX PacCLUMPEHNiA, 0COOEHHOCTE mMaTepuana
1 coeanHeHnui. B kpennenun tpy6onposoaa ncnonbaytotcs ckonbaswme (CO) n HenogsuxHble onopsl (HO).

YcTaHOBKa HENOLBMXHbBIX ONOP HEOOX0ANMA 15 XEeCTKON thnkcaLmm TpyOOoNpoBOLa, B KAUECTBE HEMOABWMXHbIX ONOP MOXHO UCMONb30BaTh
XOMYTbl C FaiikOl W PE3UHKOW, KPenneHne KOTOPbIX MPOUCXOAMT NpK MOMOLUM LUNWAbKK, camopesa uan aHkepa. CyliecTByeT HECKOMbKO
BAPMaHTOB YCTAHOBKMW HEMOABMXHbIX ONOp:

Q® FPocTeEsm o =z

1. B MecTax noBopoTa Tpy6onpoBoaa 2. B MecTax OTBETB/IEH!s TPyBONPOBOAaA 3. Ha npsiMbix 0Tpe3Kax npu nomoLy
YCTaHOBKU XECTKUX XOMYTOB

4. B mecTtax npucoefyHeHns apmarypsbl 5. Mexay AByMS (haCOHHbIMM N3AeNnaMn 6. Mpu nomoLuK ABYX XOMyTOB
1 OAHOTO (PUTUHIA

YcTaHOBKa NOABMXHBIX OMop o6ecneynBaeT CBOOOAHOE ABWXEeHMEe TPyObl Ha KOMMEHCUPYEMbIX y4acTKax TPybonpoBoAa, B KayecTse
MOABWXHO OMOPbI MOXHO NCMOIb30BaTh KPenieHne-KANMey nau CBO60AHO 3aTAHYTbIA XOMYT. YCTaHOBKA MOABWMXHbIX OMOP OCYLLeCTBASETCS
cnepyowmm o6pasom:

Ha npsimMbix oTpeskax Tpy6onpoBoAa Npy NOMOLLM Ha nopsecHbIx xomyTax Yknapka Tpy6onpoBofa B CBOGOAHbI xenob
YCTaHOBKM K/UMC 1 HE3aTSHYTbIX XOMYTOB

PaccrosiHue Mexpay onopamu npu ropusoHTanbHON Npoknaake Tpy6onposoaa (CM 40-101-96)

HOMUHANbHbIA HAPYXHbIA Pacctostie, Mm
A T 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

[Mpn NpoekTMpoBaHMM BepTUKabHbIX TPYOONPOBOLOB OMOPbI YCTaHaBAMBAOTCA He pexe yem yepe3 1000 MM ans Tpy6 C HapyXHbIM
AnameTpom Ao 32 MM 1 He pexe YyeM yepes 1500 mm s Tpy6 60MbLLIOro AnameTpa.
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4.6. Tennounsonsiuusa Tpyéonposoaos

«TennoBylo M30MAUMI0 CiegyeT npefycmatpuBath A TPyOOMpPOBOLOB CUCTEM OTOMIEHMS, MPOKIALbIBAEMbIX B HEOTANMBAEMbIX
nomelleHnax, B MecTtax, rae BO3MOXHO 3aMep3aHue TenoHOCUTeNsd, B WUCKYCCTBEHHO OX/1aXAaeMblX MOMeLlleHUaX, a Takxe [anga
npeaynpexaeHns 0XoroB 1 koHgeHcaumum aaru...» (CM 60.13330.2012; CMN 61.13330.2012; CM 3113330.2010).

Tpy6bl n acoHHble u3penus POCTepm o06napatoT CywlecTBeHHO 60fiee BbICOKOW CTEMeHblo camousonsaumn (ko3 duumeHt

TennonpoBogHocTu PP-R coctaBnsiet 0,15 B1/m x K), 6narogaps yemy Tpebyetcs CyleCcTBeHHO MEHbLLee KONUYECTBO TENNOU30ALMOHHbIX
MaTepuanoB B CPaBHEHWN C METaINYECKUMU TpyGamu.

5. TMAPAB/INMECKWUW PACYET

5.1. 'mppaBnnyeckuin pacuer

TMApaBNNYECKMiA pacyeT CUCTEM XONIOAHOTO, FOPsivero BOLOCHAOXEHMS U OTOM/IEHUS OCHOBBLIBAETCS HA OCHOBHOM ypaBHEHWUN bepHynau:

Ah=Ah + Ah
| m Ah — cymma noTepb AaBnexns,
Ah, — notepu no gnauHe TpyGoNpoBoAa,
Ahm — MeCTHble noTepw,
A\ — KO3(h(hULMEHT CONPOTUBNEHUS TPEHUS MO AJ/IUHE,
| — anuHa Tpy6onpoBoaa,
d — omametp Tpy6onpoBoLa,
V — CKOpPOCTb ABWMXEHMUS XUAKOCTH,
g — YCKOpeHue cunbl Tsxecty (9,81 m/c?),
( — KO3(h(HMLMEHT MECTHOTO CONPOTUBIIEHNS.

Ah = N/dx V429 + {xV?/2g
Ah, = Nid x \?/2g
Ah_=TxV22g

Pacuet HaunHaeTcs ¢ onpefeneHns pacxoda XuUAKOCTU Ha KaXaom y4dactke prﬁOI’IpOBO,ﬂ,a. [llanee ang onpepenexns guamerpa prﬁbl
HEeOOXOANMO 3HATb 3HAYEHNE CKOPOCTMU MOTOKA, KakK NOKa3bIBaeT NPakKTNKa, 3IKOHOMUYECKN BbIFOAHbLIM SBASETCS 3HaYeHue oKoso 1 m/c.

OpHaKo MaKCMManbHOe 3Ha4YeHue AONyCKaeTCs:
« [/191 XONOAHOro U ropsiyero BogocHabxeHus, cornacHo CIN 30.13330.2020, He 6onee 3 M/c;
« QNS CUCTEM OTOMNEHNs 3T0 3HaveHmne, cornacHo CIM 60.13330.2020, npuHumaeTcs B 3aBUCUMOCTM OT AONYCTUMOrO SKBMBAMEHTHOTO YPOBHS
3BYyKa B MOMELLEHUN:

1. Bbilwe 40 gbA — He Gonee 1,5 M/C B 06LLECTBEHHBIX 3[aHUAX WU NMOMELLEHUSX; He Bonee 2 M/C — B aAMUHUCTPATUBHO-ObITOBBLIX 3AaHUSX
1 NOMELLEHMAX; He 6onee 3 M/C — B NPOM3BO/CTBEHHbIX 34aHUSAX U MOMELLEHNSIX;
2.40 nbA v Huxe — no Tabnuue.

JonycTumbilii [lonyctumas ckopocTb ABUXEHMS BoAbI (M/C) B TpyBax
SKBUBANEHTHBIN npu Ko3th(hULMEHTAX MECTHBIX COMPOTUBIEHNI Y311a OTOMUTENBLHOTO MPUGOPA MW CTOSIKA C apMaTypoit
ypOBeHb luyma, Ab 105 10 15 20 30

25 1,511,5 1,10,7 0,9/0,55 0,75/0,5 0,6/0,4
30 1,511,5 1,51,2 1,211,0 1,0/0,8 0,85/0,65
35 1,5/1,5 1,5/1,5 1,511 1,2/0,95 1,0/0,8
40 1,5/1,5 1,5/1,5 1,51,5 1,5/1,5 1,3/1,2

Mpumeyanus:

1. B uucnutene npuBefeHa AOMYCTMMasi CKOPOCTb
1 ABOVHOW PErynmMpoBKU, B 3HAMeHaTesie — Npyu NPUMEHEHUN BEHTUNEN.
2.CkopocTb fBMXEHUS BoAbl B TpyOax, MPOK/IafbIBaEMbIX Yepe3 HECKONbKO NMOMELUEeHUi, ciefyeT onpepaensitb, NpUHUMas

B pacuer:

[ ] a) nomeLjeHne ¢ HauMeHbLUUMM A0NYCTUMbIM 3KBUBAJIEHTHBIM YPOBHEM LUYMa;

TennioHocuTend npu nNpPUMEHEHUU KpaHOB I1p060"IHbIX, TPEXXoa0BbIX

6) apMaTypy ¢ HauGoMNbLUMM KO3(H(PULIMEHTOM MECTHOTO COMPOTUBEHUS, YCTaHAB/IMBaEMYHO Ha Nto6OM y4acTke TpyGonpoBoaa,
NpoKnafbIBaeMoro Yepes 310 NoMeLLeHue, NPy AnmHe yyactka 30 M B 06e CTOPOHbI OT oMeLLeHMS.
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3Han pacxof U MaKCMMabHYIO CKOPOCTb, Mbl MOXEM C MOMOLLbIO HOMOTrPaMM
BblGpaTb Heo6xoaMMbIA AuameTp Tpybonposoaa.

lmpopasnuyeckuii pacyet Tpy6onposofos u3 PP-R u PP-RT 3aknioyaetcsa B onpegeneHnn notepb Hanopa Ha npeofonexne ruapasanyeckux

COMPOTUB/IEHNHA, BOSHUKAIOLINX B TPYGE, B CTHIKOBbIX CORANHEHUAX N COEAMHUTENbHBIX [1ETANAX, B MECTax PE3KUX NOBOPOTOB U U3MEHEHWN
anametpa Tpy6onposoaa.’

*CMN 40-101-96 MpoekTpoBaHue 1 MOHTaX TPyGONpoBoAoB U3 noaunponuneHa «Pangom cononumep» ot 09 1996 N° 13/214.

I'un,paanmlecme noTepu Hanopa B prﬁax MOXHO onpeAesinTb N0 HOMOrpamMmmam:

Homorpamma notepb gasnenus gnsa 1py6 POCTepm SDR6 npu temnepartype 20 °C
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Homorpamma notepb aasnenus ana 1py6 POCTepm FRP, apmupoBaHHbix cteknoBonokHoM, SDR7,4 npu temnepartype 20 °C
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Homorpamma notepb gasnenus ans 1py6 POCTepm FRP, apmupoBaHHbIx cteknoBonokHoM, SDR7,4 npu temnepatype 60 °C
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Homorpamma notepb gasnenus ans 1py6 POCTepm FRP, apmupoBaHHbIx cteknoBonokHom, SDR7,4 npu temnepatype 90 °C
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—p [lepenag [asnexus Ma/m

KO3®®OULMEHTbI MECTHbIX CONPOTUB/IEHUIA ANA ®UTUHITOB POCTEPM — HAMPABJ/IEHME MOTOKA

HasBaHwne MN306paxeHne YcnoBHoe 0603HaueHne MpumeyaHne 3HaueHune

£\
Mydra i \! - 0,25

Mepexog Ha:
1 pmamertp 0,40
x 2 fnametpa 0,50
MydTa nepexopHas —> 3 gnametpa 0,60
\‘_ _/_ 4 nnameTtpa 0,70
5 nanametpoB 0,80
6 nnameTpoB 0,90

Yronok 90° | I_ - 1,20
Yronok 45° ( ( - 0,50
L [poxoaHoii B cnyyae 0.25
— — pasgeneHuns noToka :
J f |_ Pa3penexune notoka 1,20
—>
TpoiiHuku I ; CnusHue noTokoB 0,80
L
- Pazpenexne notokos 1,80
It c
e - NINSIHUE NPOTUBOMONOXHBIX 3,00

MOTOKOB

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

HasBaHue M306paxeHne YcnoBHoe 0603HaveHne MpumeyaHue 3HayeHune
- . PaspeneHne notokoB 3,70
KpecToBuHa J * |_
—> -
_| * ,_ CnusiHue noToKoB 2,10
3HavyeHus: peayKLMOHHbIE TPORHUKM
3HayeHus CKnaablBakOTCA N3 COOTBETCTBYHOLLMUX 3HaYeHUM anda Tp0I7IHVIKOB M peaykKunOHHbIX MbeT.
Ha3BaHue M306paxeHne YcnoBHoe 0603HaveHne MpumeyaHne 3HayeHune
|
MychTa KOMOMHMPOBaHHas > . 050
C BHYTPEHHeN pe3b6oii 1 ’
[
MydhTa KOMOMHMPOBaHHaS > . 070
C Hapyxoii pe3bboit ’
|
mi
—>
Yronok KOMGMHMPOBAHHbIN . 140
C BHYTPEHHeN pe3b6oii T | ’
= —>
Yronok KOMGMHMPOBAHHbIN . 160
C HapyXoii pe3b6oit T | m ’
PaspgeneHue notoka:
20x3/4"x20 1,40
F T ﬂ 20x1/2"x20 1,60
TpOWHUK KOMOUHMPOBAHHBIN 25x3/47%25 160
C BHYTpPEHHel pe3b6oii > > i
32x1"x32 1,60
25x1/2”x25 1,80
32x3/4"x32 1,80
PaspeneHue notoka:
TPOWHMK KOMOMHUPOBAHHbI
C HapyXHOM pe3b60ﬁ 20x1/2”x20 1,80
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CUCTEMA TPYB N ®UTUHI OB PP-RCT FRP U PP-R AQUA

6. HOMEHK/IATYPA

Tpy6a PP-R POCTepm HeapmuposaHHas (SDR 6) d, Mm | S, MM | ApTukyn Tpy6a PP-R POCTepm Aqua co cteknoBonokHom (SDR 7.4) | d, mm | S, MM | ApTukyn
4 metpa 4 meTpa
20 3,4 PPRS6-20 20 | 28 AQS7,4-20
25 42 PPRS6-25 25 | 35 AQS7,4-25
32 5,4 PPRS6-32 32 4,4 AQS7,4-32
40 6,7 PPRS6-40 40 | 55 AQS7,4-40
50 8,3 PPRS6-50 50 | 69 AQS7,4-50
PPR L 63 10,5 PPRS6-63 AL PR-RIFE- 63 | 86 AQS7,4-63
75 12,5 PPRS6-75 ; 75 | 10,3 | AQS74-75
90 15,0 PPRS6-90 90 | 12,3 | AQS7,4-90
110 18,3 PPRS6-110 10 15,1 AQS7,4-110
125 20,8 PPRS6-125 125 171 AQS7,4-125
3 metpa 3 meTpa
20 3,4 |PPRS6-20/3m 20 | 2,8 |AQS7,4-20/3m
25 4,2 | PPRS6-25/3m 25 | 3,5 |AQS7,4-25/3m
MoaxoauT ang: 32 5,4 | PPRS6-32/3m Moaxoout ans: 32 4,4 | AQS7,4-32/3m
40 6,7 | PPRS6-40/3m 40 | 55 |AQS74-40/3m
50 8,3 | PPRS6-50/3m 50 | 6,9 |AQS7,4-50/3m
reC XBC 63 | 10,5 |PPRS6-63/3m rec XBC 63 | 8,6 |AQS74-63/3m
Tpy6a PP-R POCTepm Aqua co cteknoBonokHom (SDR 6) | d, mm | S, MM | ApTukyn Tpy6a PP-RCT POCTepm FRP co cteknoBonokHom (SDR 7.4) 4 metpa
4 meTpa d, Mm | S, MM ‘ ApTukyn
20 3,4 AQS6-20 SDR 7.4
25 42 AQS6-25
20 2,8 FRP20
32 54 AQS6-32
40 | 67 | AQGS6-40 % 35 FRP25
50 8,3 AQS6-50 32 4,4 FRP32
63 | 105 | AQS6-63 Moaxomut Ans: 40 5,5 FRP40
75 12,5 AQS6-75
50 6,9 FRP50
90 15,0 AQS6-90 IBC
10 | 183 | AQS6-10 63 86 FRP63
125 | 20,8 AQS6-125 75 10,3 FRP75
XBC
3 Metpa 90 123 FRP90
20 3,4 | AQS6-20/3m
o 110 15,1 FRP110
25 4,2 AQS6-25/3m :E Otonnenus
Moaxoaut anst: 32 | 54 |AQS6-32/3m 125 171 FRP125
) % ” [] [l ” ” P 40 6,7 | AQS6-40/3m
u] 50 8,3 | AQS6-50/3m
Tpy6a PP-RCT FRP POCTepwm co cteknoBosokHoM (SDR 6), 4 meTpa
BC XBC OtonneHus 63 10,5 | AQS6-63/3m
d, Mmm S, MM ApTukyn
20 34 FRP6-20
Tpy6a POCTepm Aqua apmMupoBaHHas antoMuHueM (SDR 6), 4 metpa
25 42 FRP6-25
e /ALPRR
v an cmawasien PR/ 32 54 | FRP6-32
p-R apuMpoBaHH
A\ pocTERH P q .
3 : i . OfIXOANT ANSA: 40 6,7 FRP6-40
,’ﬂ’u 50 83 | FRP6:50
BC
63 10,5 FRP6-63
Moaxoaunt ang: d, Mm S, MM ApTukyn
FXORNT & B 75 12,5 FRP6-75
I% rBC 20 34 AQAI6-20 XBC
25 42 AQAI6-25 90 15 FRP6-90
f? XBC 32 54 AQAIB-32 “ ” “ [] [] o 10 18,3 FRP6-110
Otonnexns
40 6.7 AQAIE-40 =] 125 208 | FRP6-125
= 50 8,3 AQAI6-50
”U”U” 5 Oronnenus 63 105 AQAIG-63 Ans 6oNee BbICOKMX NapaMeTpoB SKCMyaTaLmm
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CUCTEMA TPYB N ®UTUHI OB PP-RCT FRP U PP-R AQUA

3arnywka POCTepm d, Mmm ApTukyn KpaH waposoii POCTepm d, Mmm ApTukyn
20 220 20 SHK20
- ;2 z; . 25 SHK25
40 740 32 SHK32
50 750 40 SHK40
63 760 - 50 SHK50
s 275 \ 63 SHK63
90 790
110 710 I SHKTS
125 7125 90 SHK90
MydTta kombuHupoBaHHas BP POCTepm d, Mmm G ApTukyn Mydhta kom6uHupoBaHHas HP POCTepm d, Mmm G ApTukyn
20 127 MF20-12 20 127 MM20-12
20 3/4” MF20-34 20 3/4” MM20-34
25 127 MF25-12 25 127 MM25-12
25 3/4” MF25-34 25 3/4” MM25-34
32 1 MF32-1 32 1 MM32-1
32 127 MF32-12 32 127 MM32-12
32 347 MF32-34 32 3/4” MM32-34
40 17 MF40-1 40 1” MM40-1
Mydra KOMGMHMggE?:;’:H BP (noa ktou) o, MM G ApTukyn Mydra KOMGMHMESE?:SSQ HP (nog kntoy) d. MM G ApTukyn
32 1 MFK32-1 32 1 MMK32-1
40 1 MFK40-1 40 1 MMK40-1
40 1" MFK40-114 40 1" MMK40-114
50 112" MFK50-112 50 12" MMK50-112
63 27 MFK63-2 63 27 MMK63-2
75 22" MFK75-212 75 22" MMK75-212
- 90 3 MFK90-3 90 3 MMK90-3
110 4 MFK110-4 110 47 MMK110-4
Mychta nepexoaHas B/B POCTepm d, mm Aptukyn Mydra nepexogHas POCTepm d, Mm ApTukyn
25-20 MM25-20 25-20 M25-20
32-20 MM32-20
32-25 MM32-25 32-20 M32-20
50-20 MM50-20
50-25 MM50-25 32-25 M32-25
50-32 MM50-32
50-40 MM50-40 40-20 M40-20
63-20 MM63-20
63-25 MM63-25 1025 M40-25
63-32 MM63-32 4032 M40-32
63-40 MM63-40
63-50 MM63-50
75-32 MM75-32 Mychta POCTepm d, Mm
75-40 MM75-40 20 M20
A -
90-40 MM90-40 32 M32
90-50 MM90-50 40 M40
90-63 MM90-63 50 M50
90-75 MM90-75 63 M63
110-50 MM110-50 75 M5
110-63 MM110-63 % V190
110-75 MM110-75
110-90 MM110-90 1o M0
125-110 MM125-110 125 M125
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CUCTEMA TPYB N ®UTUHI OB PP-RCT FRP U PP-R AQUA

Tpo#Hvk nepexoaHoii 90° POCTepm d, mm ApTukyn Kpecrosuxa POCTepm d, Mm Aptukyn
20-25-20 T20-25-20 20 CR20
25-20-20 T25-20-20 25 CR25
25-20-25 T25-20-25 32 CR32
25-25-20 T25-25-20

40 CR40
32-20-32 T32-20-32
32-25-32 T32-25-32 50 CRS0
40-20-40 T40-20-40
40-25-40 T40-25-40 TpoiiHuk 90° POCTepm d, Mm Aptukyn
40-32-40 T40-32-40 20 120
50-20-50 T50-20-50 2 125
50-25-50 750-25-50 32 132
50-32-50 T50-32-50 " 40 140
50 T50
50-40-50 T50-40-50 %
63 T63
63-20-63 T63-20-63
75 T75
63-25-63 T63-25-63 % 190
63-32-63 T63-32-63 0 ™o
63-40-63 T63-40-63 125 T125
63-50-63 T63-50-63
752575 175-2575 ®ULTP ceTuaTbifi Kocoi POCTepm d, MM ApTiKyn
75-32-75 T75-32-75
20 F20
75-40-75 T75-40-75
75-50-75 T75-50-75 25 F25
75-63-75 T75-63-75 . 2 F32
90-32-90 T90-32-90 4
~ il 40 F40
90-40-90 T90-40-90 -
90-50-90 T90-50-90 - 50 F50
90-63-90 T90-63-90
90-75-90 T90-75-90
KomneHcatop POCTepm d, Mmm ApTukyn
110-40-110 T110-40-110
110-50-110 T110-50-110 /\ 20 020
110-63-110 T110-63-110 f \ 25 025
110-75-110 T110-75-110 \
X\ / 32 032
110-90-110 T110-90-110 _:é
125-110-125 T125-110-125 40 040
Yronok 45° POCTepm d, Mmm ApTukyn Yronok 90° POCTepm d, Mmm ApTukyn
20 U45-20 20 U90-20
25 U45-25 25 U90-25
32 U45-32 32 U90-32
40 U45-40 40 U90-40
50 U45-50 50 U90-50
63 U45-63 i 63 U90-63
A 75 U45-75 75 U90-75
90 U45-90 90 U90-90
110 U45-10 110 U90-110
125 U45-125 125 U90-125
YronbHuk KoM6MHUPoBaHHbI BP POCTepm d, Mm ApTukyn YronbHuK KoM6uHMpoBaHHbIi HP POCTepm d, mm ApTukyn
20-1/2” UF20-12 20-1/2” UM20-12
20-3/4” UF20-34 20-3/4” UM20-34
25-1/2” UF25-12 25-1/2” UM25-12
25-3/4” UF25-34 25-3/4” UM25-34
3217 UF32-1 3217 UM32-1
32-3/4” UF32-34 32-3/4” UM32-34
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CUCTEMA TPYB N ®UTUHIOB PP-RCT FRP U PP-R AQUA

Mnakka ans cvecutens POCTepm Pe3bba d, Mm Aptukyn 3arnyLka Ans CaHTeXHUYECKUX BlesiGa d, Mm ApTvkyn
npuéopos POCTepm
20x1/2” WF20-12 3
BP " 172 ZF-12
25x1/2" WF25-12 \ e 7F.34
HP 20 x1/2” WM20-12 d BP 1/2” ZM-12
TpoiiHuK koM6uHMpoBaHHbIA BP POCTepm d, Mmm ApTukyn TpoiiHuk komM6uHMpoBaHHbI HP POCTepm d, Mmm ApTukyn
20-1/2” TF20-12 20-1/2” TM20-12
20-3/4” TF20-34 20-3/4” TM20-34
25-1/2” TF25-12 25-1/2” TM25-12
25-3/4” TF25-34 25-3/4” TM25-34
321 TF32-1 321 TM32-1
32-1/2” TF32-12 32-1/2” TM32-12
32-3/4” TF32-34 32-3/4” TM32-34
Yronok ¢ HacteHHbIM kpennernem BP POCTepm d, Mmm ApTukyn Yronok ¢ HacteHHbIM kpennernem HP POCTepm d, Mmm ApTukyn
“a 20x1/2” UWF20-12 20 x1/2” UWM20-12
25x1/2” UWF25-12 w 25x1/2” UWM25-12
4
25x3/4” UWF25-34 25x3/4” UWM25-34
AwmepukaHka BP POCTepm d, Mmm ApTukyn Awvepukarka HP POCTepm d, Mmm ApTukyn
20 x 1/2” AMF20-12 20 x 1/2” AMM20-12
25 x 3/4” AMF25-34 25 x 3/4” AMM25-34
32x 71 AMF32-1 32x 71 AMM32-1
40 x 14" AMF40-114 40 x 14" AMM40-114
50 x 1%2” AMF50-112 50 x 172" AMM50-112
63 x2” AMF63-2 63 x2” AMM63-2
®naHey ctanbHoii POCTepm d, Mmm ApTukyn Brynka nog dpnaney, POCTepm d, Mmm ApTukyn
50 FLG50 50 B50
63 FLG63 63 B63
—
75 FLG75 by ' 75 B75
90 FLGYO - 90 B90
110 FLG10 = 10 B110
125 FLG125 125 B125
06Boa kopoTkuit POCTepm d, Mmm ApTukyn 06BoA ANnnHHbIA POCTepm d, Mmm ApTukyn
20 $520 20 5L20
25 SL25
25 SS25
— _\\\—/‘ 32 SL32
3 $532 40 SL40
Kpennetue-knunca POCTepu d, Mm Aptkyn CapoyHblii annapat POCTepm MowgHocTb | d, MM Hzc?ﬁ:M ApTukyn
20 KL20 :
PWM
a KL25 1500 Bt | 20-40| 20-40 20-40
32 KL32 (1500)
40 KL40
50— PWM
50 KL50 2000 Br 10 50-75 50-110
(2000)
63 KL63
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CUCTEMA TPYB U3 CLLMTOIO NOJINSTUIIEHA PE-X

1. TPYbBbl U3 CLUMTOIO NOJIUSITUNEHA PE-X POCTEPM

1.1. O6wasn nucpopmauus

TpyObl PE-X — 310 TPY6bI 13 CLUMTOrO NOANITUNEHA. MONEKY /bl NONNITUNEHA B SAHHOM BUAE TPYO «CLUMBAIOTCS» APYT C APYrOM, B pe3y/brate
yero Tpy6bl PE-X npnoGpeTatot LONOAHUTENBHYIO NPOYHOCTb, MMOKOCTb U «MamaTh (DOPMbI» — CMOCOBHOCTb BO3BpaLLaTh MEPBOHAYA/bHYIO
chopmy faxe npu cunbHbIx gechopmaunsx. Mo CLUMBKOA Nofpa3yMeBaeTcs Co3a4aHNe NPOCTPaHCTBEHHON PELLETKU B MOANITUNEHE BbICOKOI
MNOTHOCTM 3@ c4yeT 06pa30BaHMs OObEMHbIX MOMEPeYHbIX CBA3ed Mexay Makpomonekynamu nonumepa. OTHOCUTENbHOE KOMMYECTBO
06pasytoLLmnxcs NonepeyHblx CBA3en B eAnHNLE 06beMa NOMMITUIEHA ONPEAENSIeTCs NoKa3aTeneM «CTENEHN CLUINBKMY.

Jkcnnyataums Tpy6 PE-X MOXeT ocywecTBnATbCS Npu Temnepatypax Ao + 95 rpagycos. YCToMunBOCTL MaTepuana Tpyd K XMMUYECKUM
BO3[E/CTBMAM MO3BONSAET TPaHCMOPTUPOBATb BOLY M LENbld paf TEXHUYECKUX XMAKOCTER, 4TO yBENMYMBaeT 061acTb NMPUMEHEHNs
Tpy60oNpoBOAOB.

1.2. Metopbi clumBku PE-X

Komnanusa POCTepm npepactaBnsiet Tpy6bl PE-X aByx Bugos — PE-Xa u PE-Xb, pasnuyarowwmxcs no metoay CLUMBKW NONUITUIEHA.

« PE-Xa — nepokcuaHblii MeTop. MepokcnaHas CLUMBKA — 3TO MPOLLECC aKTUBHOMO B3aUMOAECTBNS CBOOOAHbBIX PAfAVKanoB, NOSIBIEHNE KOTOPbIX
ObIN10 CNeLManbHO MHALMMPOBAHO NOBbILIEHNEM TeMNepaTypbl. Peakums cBO6OAHBIX PaanKanos (MOeKyn CO CBOOGOAHOW CBA3bIO) NPUBOAMT K
06pa30BaHuIo yrnepo-yrnepoaHbix CBA3ei Mexay NonnMepHbIMM Lienoykamu. [ns nofyyeHns CLUMTOro nofnMepa no cnocody A nonnatuneH
nepes 3KCTPYANPOBAHNEM PACNIaBASETCS BMECTE C aHTUOKUC/UTENAMM U NEPOKCULAMM.

« PE-Xb — cunaHoBblii MeTof. [pUMEHEHNE CNaHOB NO3BOJISIET NOJTyUNTb 60/1€E TMOKNIA 1 SKOHOMUYHBIA MPOLLECC CLUMBAHWS, W 3T TEXHONOIUS
LWMPOKO npumeHsieTca ans npowssogctea Tpy6 6onee 30 netr. CMnaHONBHOCLWIUTBIE MOMEKYbl B MOMUITUNEHE CBSA3aHbl KUCIOPOAHO-
KpemHueBbiMu «MocTukamu» Si-O-Si, a He yrnepogyrnepogHbiMi cBassmmu C-C, 006pasyowmnmmncs B pesynbrate NepoKCMAHOTO METoAa.

Ocob6eHHOCTM MeToA0B CLUMBKMU

PE-Xa
Bbiwwe nokasatenb rmbkocTu
(nerye MoHTaXx)

PE-Xb
Bonee BbICOKME NPOYHOCTHbIE XapaKTEPUCTUKK

1.3. MNpeumywecrea Tpy6 PE-X

K ocHoBHbIM npeunmyLiectBam Tpy6 PE-X oTHOCUTCS:

1. CwuBka obpa3yeT MaTepuan, yCTORYMBLIA K M310MaM 1 06/1afatoLwmnin namaTbio hopmbl.

2. YCTORYMBOCTb K XMMUYECKOMY BO3AENCTBUIO PacTBOpUTENE, Macen, TpyObl He NOABEPXEHbI 3apacTaHuIo, KOPPO3WUK U BO3HUKHOBEHUIO
cTapeHus.

3. Martepwan, ucnonb3yemblii B Tpy6ax PE-X, 3nacTuyeH, OH aMOpTU3NPYeT ruapaBanyeckuii yaap (HanpuMep, Korga pe3ko 3akpblBatoT KpaH
cmecutens). Mo cpaBHEHUIO € 0ObIYHBIMW METaNINYeCKUMI TPYOaMn rmapaBaMYeCcKUii yaap YMEHbLLAEeTCs B TPW pasa.

4. Bbicokasi cTeneHb yaaponpo4HOCTu.

5. Tpy6bl He cofiepxaT BELLECTB, KOTOPble MOTYT NOB/MATL HA OPraHONeNnTUYECKNe CBOMCTBA (BKYC, LIBET, 3anax) BOAbI.

6. MoBbILEeHHas YCTORYMBOCTb K PAaCTPECKUBAHUIO.

7. TNoBblLLEHHAsA NPOYHOCTb Ha Pa3pbIB.

3T CBOICTBA xapakTepu3yloT TpyObl PE-X B KayecTBe WAeasbHOTO PeLeHUs As OTOMNIEHUs, CUCTEM «Tennblid non», cuctem MBC
WA AN TPAHCMOPTUPOBKM arPeCCUBHbIX XnaKocTeih. Cluntble NOAN3TUAEHOBbIE TPYObI M3rotaBnuBatoTcs B cootsetctaum ¢ FTOCT 32415-2013.
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CUCTEMA TPYB 3 CLUMTOrO MOJIMSTUEHA PEX

1.4. Xapakrepuctuku 1py6 PE-X POCTepm

3HauyeHus OCHOBHbIX XapaKTepucTuk Tpy6 POCTepm

XapaKkTepucTukm 3HaueHune
KoadpchnumeHt nuneiiHoro pacumpenns, mm/m °C 0,15
Koadhchnument TennonposoaHoctu, Br/m °C 0,35
LLlepoxoBaToCTb BHYTPEHHER NOBEPXHOCTU, MM 0,007
lMnotHocTtb PE-X, r/cm® 0,94
KucnopogHas anddpysus ans 1py6 ¢ aHTUKUCIOPOAHBIM Gapbepom, He > r/(M3x cyT)’ 0,1
MakcumanbHas paboyas Temnepartypa, °C 95
MakcumanbHas npegenbHas Temnepatypa, °C 110
Pa3motka 6yxT 0
MuHuManbHas Temnepatypa ans padotbl ¢ TpyGamu, °C ™
MoHTax coeinHeHnit +10
MuHWManbHast Temnepatypa TpaHcnopTupyemoit cpefbl,°C” -40
CreneHb CLUMBKM, HE MeHee % 70/65™

"OtBeyaet Tpe6oBaHnam ClM 60.13330.2020, npeanucbiBalowuM NPUMEHSTb B CUCTEMAX OTON/IEHNS NOMMMEpHbIE TPYObI C NoKa3aTenem KNCIopOA0NPOHULAEMOCTH
He 6onee 0,1 r/(M3x cyT).

B cootBetcTauu ¢ Cl141-109-2005.

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

2. CHCTEMA POCTEPM <«TEMJ1blKA NOJ1»

U3 CLUMTOIO NOJ/IUSTUNEHA

2.1. XapakTepucTuka cuctemsl

Tpy6bl POCTepm «Tennblii non» MpPOM3BOAATCA M3 MONEKYNSPHO-CLUMTOr0 nonuatuneHa PE-X. CwuBka nonAnsTMNEHa NpUBOAUT K
06pa30BaHmIo AOMOMHUTENbHbBIX MONEPEYHbIX CBA3ei MeXAY MOMEKYIaMM, 4TO NPULAET UCXOAHOMY MaTepUany COBEPLLEHHO HOBblE Ka4YeCTBa,
a WMEHHO CTOWKOCTb K BO3[EACTBMIO BbICOKUX TEMMEPATYP, YTO NO3BOASET NPUMEHSATL TPYObl U3 CLUMTOrO nonmatuneHa PE-X B cuctemax
HaMoMbHOrO OTOMIEHNS.

3Ha4yeHUsi OCHOBHbIX XxapakTepucTuk Tpy6 POCTepm «Tennbiit non»

0603HayeHne HaumeHoBaHue 3HayeHune Bennunna
Tmax MakcumanbHas paboyas Temnepatypa 70 °C
pad Pa6ouas Temnepartypa 20-60 °C
16x2,0 16 6ap
MakcumanbHoe flaBnenune ans Knacca skcnayarauum XB
20x2,0 13 6ap
P
max 16 x2,0 9,5 6ap
MakcumanbHoe flaBneHne Ans Knacca skenayatauum 4
20x2,0 8,4 6ap
p1 MnotHocTtb PE-X 0,94 r/cm®
pz MnotHoctb EVOH 119 r/cm®
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2.2. KomneHcauusa NMHENHOro pacluMpeHuUs

JlnneiiHoe paclnpeHne — U3MeHeHue JIMHERHbIX pa3mepoB un CbOprI Tena npu U3MEHEHUN ero TemnepaTypbl. B cny4vyae Hano/bHOro
oTonneHna pr6b| MOTYT MEHATb CBOW pa3Mepbl NPU U3MEHEHUN TeMNeEPaTypbl TENNOHOCUTENA, YUUTbIBAA XECTKYIO qJI/IKCGLLI/IIO pr6 B TENE
CTAXKWN, BO3HUKAKOLWEee HAanpaXeHne pacnpeaenaetcsd no To/1LMHE CTEHKU pr6b|. B cBA3M C3TMM He TpeﬁyeTc;l OpraHn3auunn AoNO/THUTE/IbHbIX
MepOI'IpI/IﬂTVIVI Mo KOMNEHCaLMN BO3HUKAIOLLENO IMHENHOMO paclwmpenHund.

2.3. NMpeunmywecrea cucrembl POCTepm «Tennblit non»

- HauGonee komthopTHOE 1 paBHOMEPHOE pacrpeseneHmre Tenna B NoMeLLeHIN.

« DKOHOMMS TEMN/I0BOM SHEPTMM 33 CUET HU3KOM TeMMnepaTypbl TennoHocuTens 1 adhdekta camoperynauuu gocturaet 30%.

- Bce 3neMeHTbI CUCTEMbI CKPbITbl — CYLIECTBYIOT HOBbIE BO3MOXHOCTM B i3aiHe 1 0(hOPMIEHUM MHTEPHEPOB.

- BopaHoe otonneHue, B OTIMUME OT 3EKTPUYECKOTO, HEe CO3MAeT 31EKTPOMArHUTHOrO U3/yYeHus, BPeAHOro /s 300POBbs Ye/0BeKa.

2.4. O6wme pekomeHaaUum no npoektuposaHuto cuctembl POCTepm «Tennbiv non»

Tennootgaya — MNEpPeHOC Ten/oThbl Yepes OrpaxnatoLllyo KOHCTPYKLMIO OT B3aWMOLEWCTBYIOWENA C Heid cpeabl C 60fiee BbICOKOW
TeMnepaTypow K cpefe C Apyroi CTOPOHbI KOHCTPYKLMKM ¢ 6onee Hu3koi Temnepatypoii (CM 23-101-2004).

MoHTaXxy cucTembl HanoNbLHOro OTOMJIEHUS Npe/LecTByeT B npouecce NnpoeKTMpoBaHUSA CUCTEMbI HaMO/IbHOIO
pa3paboTka TEXHMYECKOro NPOEKTa, B KOTOPOM [OJIKHbI OTOMN/IEHUS ONPEeAEeNsaIoTCs cnepyioLme napaMeTpbl:
coaepxarbcs: « [namertp TpyObl, War 1 rny6buHa yKnagku;

« pacyeTbl TENNONOTEPbL KaXAOr0 NOMELLEHNS (TENIOTEXHUYECKIIA « [1/IMHA OTOMUTENLHOTO KOHTYPA;
pacuer); « KOH(Urypauus KoHTypa;
« pacyeTbl rMAPABANYECKMX MAPAMETPOB CUCTEMDI « Temnepatypa TennoHOCUTENS.

(rmppaBnnyeckuin pacyer);
« YepTex (Cxema yKnagku KOHTYpPOB);
« cneumndukaumnsa matepuanos 1 060pyaoBaHMS.

MpOeKTMPOBaTb KOHTYPbI HAMOILHOTO OTOM/IEHMS C/ieflyeT TaknM 06pa3oM, 4To6bl HaNpPaBMTbL MOTOK FOPSYEro TEMOHOCUTENS B Hanbonee
XO/I0fHbIE MOMELLEHUS — K HAapYXXHbIM CTeHaM, OKHaM, BXOAHbIM ABepsaM. XXenaTenbHO Kaxaoe NoMeLLeHne oTanamBaTh OTAENbHON NeTnei,
6O0/bLLNE MOMELLEHNSA — HECKOMIbKUMU NETNAMM.

MMpu pacyete CUCTEMbI HAMOMBHOTO OTOMEHWNS HEOOXOAMMO YUMTbIBATb KOHCTPYKLMIO MOMa, B KOTOPOi OyaeT yCTaHOB/IEHa CUCTEMa,
MaTepuan nokpbiTua nona. B obLeid CNOXHOCTM TEN00TAAYA, NPUXOASALLANACS Ha KaXAblA rpajyC pasHULbl MeXAy CpefHeii TemnepaTypo
MOBEPXHOCTM MO/A W TEMNepaTypoii BO3Ayxa B KOMHaTe, paBHa 11,5 BT/M2. B XOpoLUO yTENNeHHbIX COBPEMEHHbBIX JOMaX B CaMOe X0N0AHO0e
BpeMsl rofia oTonuTe/bHas Harpyska paBHa 50-60 Br/m% WHbiMM cnoBamu, Ans nopaepxaHus temnepatypbl B nomeuenun 20 °C npu
OTONUTeNbHOI Harpy3ske Ha non 50-60 Bt/m? TeMnepaTypa NOBEPXHOCTH Nosa [OMKHA ObiTh Ha 4,5-5,5 °C Bbile TeMnepaTypsbl BO3ayxa B
KOMHare.

Hap cuctemoii HanonbHOro OTOMEHUS MOXHO YCTaHaB/MBATb MPAKTUYECKM N060e MOKPbITUe Nofa, cnesyer TONbKO y4uTbiBaTb, YTO
pasHble MaTepuanbl 061aAatoT pasHbiMM CBOACTBAMM.

TennorexHuuyeckue nokasarenu MaTepMaHOB*

HauMeHOBaHMe NOKPHITUS TonwwmHa cnosi | Ten1onpoBOAHOCTb ConpotusneHue 06Lwas ToNLMHA Cos TennonpoBOAHOCTb MaTepPUaNoB .
d, mm Bt/MK Tennonepegaye R, MK/Bt d, mm OTHOCUTEJILHO TEN/IONPOBOLHOCTN NapKeTa

Tekctunb 10 0,07 0,15 10 3,5"%

Mapket 8 0,02 0,04 10 K

Kneii 2 0,02 0,01/0,05 10 K
MIcKycCTBEHHBI MaTepuan 5 0,23 0,022 5 1,5
Kepamnyeckas nantka 10 1 0,01 12 50"k
Mactuka 2 14 0,001/0,011 70"k
Kepamuyeckas nantka 10 1 0,01 20 50%k
PacTBop 10 1,4 0,007/0,017 70*
KameHb (Mpamop) 15 3,5 0,004 25 175*k
Pacteop 10 14 0,007/0,01 70"k

*B cootsetctBim ¢ CI 60.13330.2020, CI 23-101-2004.
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2.5. Cnoco6b1 yknagku Tpy6 POCTepM «Tennblit non» U3 CLUMTOrO MOJSIMITUIEHA

CyLiecTByeT HECKOMTbKO CXEM YK/1aAKW paboyeii (rpetoLLeil) netiu: 3mMeika, ABOWHAs 3Meiika, Cnupasib U CUpasb CO CMELLEHHBIM LLEHTPOM.
Mpu MoHTaxe netnu B chopMe 3MeeBMKa Nojady ropsivei BofLbl OPraHWU3yT CO CTOPOHbI HApPYXXHOW CTEHbI, BO3/1E KOTOPOIA TEMIONOTEPH
BbILLE, YEM B LIEHTPE MOMELLEHMS. Y TaKOro KOHTypa HepaBHOMEpHOe pacnpeaenexune Tenna. [ng 1oro, 4tobbl 3T0 MCNPaBUTb, HEOOXOAUMO
MOHTUPOBaTb NETU B BUAE [BOIHON 3meiiku unu cnupanu. O6nactu BOIM3M HaPYXHbIX CTEH 3[4aHWS Ha3blBAOTCSH FPAHUYHBIMK 30HAMMU.
3pecb PeKOMeH[yeTCs yMeHbLUaTh Wwar yKnaaku TpyObl Ans Toro, Yto6bl KOMMNEHCMpoBaTh notepy Tenna. Lar yknagku SBnseTcs BeANYNHOM
pacyeTHOM, HO B IVOOM C/ly4ae OH AOMKEH HAaX0ANTbCS B MHTepBasne He 6onee 100-300 MM, B TPOTUBHOM C/ly4ae BO3HUKHET HePaBHOMEPHbIN
Harpes NOBEPXHOCTM NO/a.

Pacxopn TpyGbl Ha 1 M2 NOBEPXHOCTM Nona Npu Lware 20 cM COCTaBNSET NPUGAU3NUTENBHO 5 MOTOHHBIX METPOB. B CBSA3M C BO3HUKAIOLWIMMM
rMAPaBANYECKUMI MOTEPSIMU B KOHTYPe NETIN HEOOXOAMMO NPeayCMOTPETb MaKCUMasbHYKO AJIMHY KOHTYpa netam He 6onee 100 m. Takum
o6pas3om, Mpu lware yknaaku 20 ¢M nollaab OTanJMBaeMoro nomelleHus coctasnseTr 20 M2, YyacTku Gonblueid naowaan Heo6xoammo
060rpeBaTh HECKONbKNMM NETNSAMMU, KaX/Aas 13 KOTOPbIX, B CBOIO 04Yepeb, MOAK/TIYAETCS K pacnpeaenntenbHoMy KoniekTopy. MNpu Hannyumum
BO/SIHbIX TEM/IbIX MO/IOB HEOOS3aTENBHO YYNTbIBATL pacnonoxeHne mebenu. LLar yknagku TpyObl 3aBUCUT OT AnameTpa Tpyobl. Yem Gonblue
avametp, Tem 60/bLIEe paccTosiHue Mexay ocsimu Tpy6. Kak npaBuno, Tpyobl anameTtpom 20 MM ykniaabiBatoT ¢ warom 20 cm, Tpy6bl AMaMeTpom
16 Mm yknagbiBatoT ¢ warom 10 cm.

Yknapgka netesib 0o Tuny cnnpanu YKnaaka netens IBONHOR 3MENKOn

2.6. [Nopsanok MOHTaXa

1. Mpom3BoanTca pa3buBka NomeLleHns Ha y4acCTKu (I'IOI'IFI). Konnyectso noner 3aBUCWT OT M/OWALM MOMELLEHNS W €ro reoOMeTpuu.
MakcumanbHas naowaab nons cocrasnset 40 m.

2.3aTeM Ha npeABapuUTeNbHO OYULLEHHOE OCHOBaHMe yknagbiBaetcs nonudtuneHosas nneHka 80-100 MKM, BbINOAHAOWAS (YHKLMIO
BNAroyCcTonymBoOM U30M4uum.

3.To nepumeTpy noMeLLeHna npuknenBaeTcs ,quanepHaﬂ NNeHTa, KOTopas CNyXNUT KOMMNEHCATOPOM TEN/IOBOr0 PaCTaXeHUA OETOHHOM CTSXKMU,
T. €. ob6nagaet CBOWCTBOM NPUOCTaHaBNBATb HEratmBHoe B/IUAHME Tenna, KoTopoe NpuBOANT K USMEHEHUIO Pa3MepoB CTPOUTE/IbHbIX
maTtepuanos.

4.Ha cnoii monMITMUIEHOBOW MAEHKWM YKNafLblBAeTCs COA TennoBOW M30nguMu. B KavecTBe TennousonsiuuMum MOXET MPUMEHSTbCS
NOMMCTMPONbHAA NNTA NAOTHOCTbIO He MeHee 35 kr/m 1 TonwmHoi 30—200 MM, B 3aBUCMMOCTYW OT TENIOMNOTEPb MOMA U TENI0BOr0 PEXNMA
MOMELLEHNS, C LeNIbI0 OrpaHNyuTL NOTEPW TEMAa BHWU3. TO MOMMCTUPON-TEPMONACT, KOTOPbIA XapakTepusyeTcs BbICOKON TBepLOCTbIO,
XOPOLUMMM AU3NEKTPUYECKUMN CBOMCTBAMM, BNAroCTOMKOCTbIO, NErko OKpalunBaeTcs u hopMyeTcsl, XMMUYECKM CTOeK, (PU3M0N0orniecku
6e3BpeneH. Takxe B KayecTBe TENN0U30MALUMN MOTYT NPUMEHATLCS (hONbrMPOBaHHbIE TEMNOU30ALMOHHbIE MaTeEpUarbl, HO NPUMEHEHWE
TaKNX MaTepManoB BO3MOXHO TOMIbKO MPY HaZIMUMKM 3aLLMUTHOM NIEHKMU Ha antoMUHUN.

5.Ha cnoii TennoBoi u3onsauuu yknagpiBaetcs apmatypHasa cetka pasmepamu 150 x 150 x 4 wam 100 x 100 x 4 mm (npytok 4-5 mm).
OHa ABNSIETCS OCHOBAHMEM, K KOTOPOMY M1aCTUKOBbIMU XOMyTaMu Kpenutca Tpy6a Tennoro nona ¢ warom 100-300 mM. PekomeHayembiit
pa3mep nucra (kaptbl) 1000 x 2000 mMm.

6. Tpy6a PE-X POCTepm ¢ warom 100—300 MM 1 BbIGPaHHbLIM TUMOM YKNaLKWM B 3aBUCUMOCTH OT KOHCTPYKTUBHOMO peLleHNs YKNaablBaeTCs Ha
apmaTypHyto ceTky. Pa3moTky 6yxT n npoknagky Tpy6 PE-X n PE-X ¢ kncnopogHbiM 6apbepom EVOH cnegyet nponssoguts npu temMneparype
Bo3ayxa He Huxe 0 °C, B cooTBetctBuM ¢ CIM41-109-2005 I1. 4.1.5. 11. MoHTax coeanHenuii Tpy6 PE-X n PE-X ¢ kncnopogHbiM 6apbepom EVOH
CnepyeT oCyLeCcTBAATL NpK TEMNepaType oKpyxatoLwei cpefbl He Huxe +10 °C, B cooTBetctBuum ¢ CIM41-109-2005 1. 4.3.3.

7. NMocne yknagku netenb TENIOrO Nofa 3aaMBaeTCst CTsxKa. [ ycTponCTBa CTSHKKM 06bIYHO NPUMEHSIIOT LLIeMEHTHO-MeCYaHblid pacTBOp Uim
necko6etoH M-300. PekomeHgyeTcst Takxe fL06aBAATb B CTAXKY MAAaCTU(MKATOP. TOT NpenapaT YMEHbLUAET MOBEPXHOCTHOE HATSXKeHNe
BOAbI, UCMOMb3YIOLLEHCS AN NPUrOTOBEHMS pacTBOpa, W CNOCOOCTBYET YBEMYEHUIO OOBLEMHOA MaCChbl MOKPbLITUS, Y4TO MO3BONSET
YBE/IMYNUTb Er0 TENSIONPOBOAHOCTL U NOBbILIAET NPefieNl POYHOCTU Ha CKaTue.

8. ToBepx LEMEHTHO-MECYAHON CTAXKM yKnagblBaeTcqa OCHOBHOE NMOKPbITUE Nosa (HaanMep, Kepamnyeckasa I'IfIVITKa).
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Pa3pes otonutenbHow naHenu cuctembl «Tennbliit Non» 6ETOHHOro TMNa’

HanonbHoe nokpbiTne

betoHHas cTsxka 30 Mm
Hag Tpy6oii
[lemndepHas neHTa Tpy6a POCTepm PEX

MonusTnneHoBas nyeHkKa
100 mMKkMm

ApmartypHas cetka 150 x 150 mm

MonncTMponbHas NanTa NAOTHOCTbIO
He MeHee 35 Kkr/M® U TONLMHOM
30-200 mm

*KoHctpykums cootsetctayet CIM 29.13330.2011 1 yepTexam TMNOBbIX AeTaneit nono. 2.144-1/88 (y3nbl 63, 69, 75, 81, 87), 2.244-1 (y3nbl 140, 147, 149, 160,161).

2.7. XpaHeHue 1 TPaHCNOpTUPOBKA

« TpyGbl MPOM3BOAATCS U3 IKONOTUYECKM YUCTOTO Chipbsl. pu XpaHeHWW U 3KcnnyaTtauun TpyObl HE BLIAENSAIOT B OKPYXaloLylo cpeay
TOKCMYHBIX BELLECTB U He 0Ka3bIBalOT BPEAHOrO BO3AENCTBNUS Ha YeNoBeKa.

+ XpaHutb Tpy6Obl B 6yXTax HEOOXOLMMO Ha POBHOW NOBEPXHOCTY.

« [1pn XpaHeHUu, TPAHCMOPTUPOBKE M MOHTaXe TPYO W (OUTUHIOB CleayeT u36eraTb UX KOHTaKTa C PEXYLLMMU U KOMOLLMMN AeTaNsiMU.

« HeynakoBaHHbI€ B 3aLLMTHYHO MAEHKY UM KAPTOHHYIO KOPOOKY TPYObl CIeAyeT XpaHUTb B MECTE, 06eCneUmBatoLLEM OTCYTCTBUE ANINTENIBHOTO
NPsSIMOro BO3AEACTBUS YbTPachONETOBbIX yYei.

2.8. OnpepeneHune cpoka sKcnyatauum Tpyo

3apava 1

Heob6xoanmo paccuntatb Cpok cnyx0Obl Tpy6bl PE-X SDR 9, akcnnyaTnpyemoi B cucteme otonnexns ¢ pabounm gasnexuem 9,5 6apa,
[NS Knacca akennyarauum 4.

Ncxoas 13 BbilieyKasaHHbIX aHHbIX, 3a4aH CIeAYIOLLMIA TeMNepaTypHbIi PEXUM B TeYEHe pacieTHOro cpoka cyxo6bl 50 ner:

T =T,=60°C,
T,..=T,=70°C,
T,,=T,=100°C.

Onpepenaem pacyeTHoe HanpsaXeHne B CTEHKe TPYGbl (8,) N3 CNeAytoero BblpaXeHus:
80=Px5=0,95x4:3,8 MMa,

roe P — pa6oyee gaBnexue,

S — pacueTHas cepus Tpy6bl.

YcTaHaBnnBaeM ko3t uLMeHTbI 3anaca npouHocti npu Temneparypax T T T cornacHo OCT 32415-2013:
C,;=1,5 (KoathdpmumeHT 3anaca npoyHoctv ana T, ),
C, =13 (koacpchnumenT 3anaca npoyHoctn ans T ),

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

OnpepgensieM pacyeTHoe HampskeHue B CTEHKE TPYObl C y4eTOM AeACTBUS KO3 (ULMEHTOB 3amaca NPOYHOCTH.
81_3 = C1 X 80 =15x3,8= 5,7 Mla,

84 = C4 X 80 =1,3x3,8=4,94 Mla,

85:C5x60:1x3,8:3,8 MMa.
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Monb3ysack rpathukom n3otTepmbl NPOYHOCTM MaTepuana PE-X, onpegensemBpemat ,t |t KoTopoe TpyGa MOXET BblIAEPXUBaATb,
pa6’ “makc’ “aBap

HE pPa3pyLwascCb NPW HeMpPepbIBHOM AeCTBUM KaXLO0W U3 TEMMNEPATYP B OTAEMbHOCTM, MPW HAMPSXXEHUAX B CTEHKE COOTBETCTBEHHO
3,0, 0,
Tpam >900 000 (100 ner) u., Tpaﬁz >900 000 (100 ner) v,
T __.=450000 (50 net)u., T =450 000 (50 ner) u,

pa63 MaKc

e = 20 4.

p

[Hanee u3 npasuna MaiHepa cnefyert, 4to e/ BpeMms [0 paspylieHns TpyObl COCTABNSAET t, (neT) Npu HenpepbiBHOM AeACTBUM
Temnepatypsl T,, TO OTHOWeHWe 1/t, — 370 «[0NA NOBPEXAEHNs», NPUXOAALLAACA HA TOA NPU HEMPEePbIBHOM 1EACTBUN YKa3aHHO
Temneparypbl. ECiv AeicTBue 3TOM TeMnepatypbl B TeYeHWe rofa HenmpepbiBHO U COCTABNIAET BEIMYUHY O, TO «A0NSA TOA0BOMO
NoBpexXaeHua» coctaBnaer o./t,.

Tpam =20 °C — pacueTHbIi CpoK aKcnyaTauum 2,5 roaa, 1. e. BpeMs AeiCTBMS JaHHOW TeMNepaTypbl B TEYEHUE roaa
cocrasnser o, = 5%,

Tpaﬁ2 =40 °C — pacuetHblii cpok skcnnyatauuu 20 ner, 1. e. o, = 40%,

T 63 = 60 °C — pacueTHbIf Cpok aKCnnyaTaumn 25 ner, 1. e. a., = 50%,

T...=70°C— pacyetHbin CPOK 3KCMyaTaumum 2,5 rop, 1. e. o, = 5%,

T zap = 100 °C — pacueTHbiii cpok akcnnyaTaumn 100 yacos, 1. e. o, = 0,0228%.

Q,, O, Oy, OL,, O, — BPEMSI AEACTBUS TEMMEPATYpbI

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

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

TYD=3a /t »

Wl

TYD = 0,0004258 %/u. "’
[anee Bbluncnsem Tx no dhopmyse: 3

===

0

T =100/ TYD

T,=100/0,0004258 =234 850 4 = 26,81 roga. 0 Tz =
§ ¢ HysEEEH— . e
Takum oGpasom, B cootsetcteun ¢ FOCT 32415-2013, anst knacca g | [l ST
sKcnayatauum 4 cpok ciyx6bl AaHHOI TpyObl 26,81 roga ¢ paGoyum E;i“:tjgia. i ! =e
=4, 95°C Hi Wen ——
naBnexunem 9,5 6apa. g | ] =
8s5=38 I i i
§ G I B ==t
g 25
3apaua 2 ? |
|
Heobxognmo paccuutatb Cpok ciyx6bl Tpyosl PE-X SDR 11, " | -
3KCMyaTMpyeMOn B CUCTEME OTOMNEHWUS C PaboyuMM AaBIAEHWEM i ‘
8,4 6apa, ans knacca akcnayaradum 4. 29 ! : !
0 | g
Mcxons w3 BblleyKa3aHHbIX [aHHbIX, 3afaH Cnegylowunii Temne- 05 i H i ”lr”rﬁul d
= . . LI
paTypHbIA PEXUM B TEYEHNE PACYETHOrO Cpoka cTyxObl 50 ner: 5 , i Az 7 o g ¢
T =T1,=20°C, Bpovs 10 PR 4
Toas2 = 1,=40 :C,
Toass = 13= 60 °C,
T..=T,=70°C,
T e = T5 =100 °C.

Onpefensem pacyeTHoe HanpsaXeHne B CTEHKe TPYGbl (3 ) U3 CieaytoLero BblpaxeHus:
80 =PxS=0,84x4,5=3,78 Mla,

roe P — paboyee paBneHue,

S — pacyeTHasi cepus TpyObl.

YcraHaBnmBaem Ko3hhMLMEHTBI 3anaca NPOYHOCTH NpKU TeMnepaTtypax Tpaﬁ, LI TaBap cornacHo 'OCT 32415-2013:
C1,3 =1,5 (KoachhuumeHT 3anaca NPOYHOCTH ANs TH),

C4 =1,3 (ko3thmumeHT 3anaca NPOYHOCTN ANS T4),

C, = 1(ko3thcpuunent 3anaca npouHocTv ana T ).
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OnpepaensieM pacyeTHOE HanpsKeHUe B CTeHKe TPYGbl C y4eTOM

LencTBua Koah(hMLMEHTOB 3anaca NPOYHOCTH: w
8,,=C,x5,=15x3,78 = 5,67 Mla,
8,=C,x05,=13x3,78 =4,91 Mla, A
8, =C,xd,=1x3,78=3,78 Mla. il
i
nOnb3yﬂCb Fpa¢MKOM M30TepMbl MPOYHOCTNU MaTepuana 5
PEX, onpeniensiem Bpemsa t .t _ .t . Kotopoe Tpy6a Moxer ;;.[.Q!‘ Sl

Aller wmaS

BbIAEPXMBATb, HE Pa3pyllasicb NPU HENpepbIBHOM [EerCTBUM
KaX[om M3 Temnepatyp B OTAENIbHOCTU, NMPU HANPAXEHUAX B
CTEHKe COOTBETCTBEHHO 8, ,, §,, O,.

g b
e
s
[N WITEN)
74

13’

1
1

nwuuem‘lﬂ
L
= o,
Rt
[l
1
zlfré
I
it
|

|

T oasr> 900000 (50 ne) u., T, >900 000 (50 ner) u.,
T oas3 =450 000 (50 nem) u., T =450 000 (50 ne) u.,
T =140u.

aBap

o -
1

!
s

Kufhﬂeﬂgf LE]
]
1
i
I
|
|

MNoow
w

s
= -

[anee u3 npaBuna MaiiHepa cnepyet, 4To ecnm Bpems Ao
paspyuweHns TpyObl cocTaBisier t, (neT) npu HenpepbiBHOM
fencTBuM Temnepatypbl T, 70 oTHoweHne 1/t — 370 «agona

wn

NOBPEXAEHNS», NPUXOAALIAACS Ha TOf NPU HEnpepbIBHOM %

[eiCTBAM  yKa3aHHOW TemnepaTypbl. Ecnu feiicTBue 370 s IR S
TemMnepaTypbl B TeUeHMe rofa HenpepbiBHO U COCTaBAseT 0 roms
BE/IMUUHY CL, TO «[ONS FO0BOrO MNOBPEXAEHUs» COCTaBNseT 03 : - e T k-
oc1/t1, Bpeve JopaipyLea 4

Tpam =20 °C — pacueTHbIii Cpok 3KcnayaTauum 2,5 roga, T. €. BpeMs AeACTBUS AaHHON TeMNepaTypbl B TEYEHME rofa CocTaBnset
a, = 5%.
Tpaﬁ2 =40 °C — pacuetHblin cpok akcnnyatauuu 20 ner, 1. e. o, = 40%.
=60 °C — pacuyeTHbIi CPOK 3Kcnyatauun 25 nert, 1. e. o, = 50%.
=70 °C — pacueTHbI CPOK 3KCMyaTaumm 2,5 rofa, T. €. o, = 5%.
anap — 100 °C — pacyeTHbIit cpok akcnnyataim 100 4acos, . e. o = 0,0228%.

a,, A, O, 0L, O, — Bpems Aevicteus temnepatypsbl (T, T, T, T,, T, COOTBETCTBEHHO) B TeYeHUe rOAA B NPOLIEHTAX.

pa63

MakcC

T
T
T

CymmapHoe nospexpenue TYD (%/uac) onpegensetca no opmyne:
TYD=Zaft
TYD = 0,000335 %/u.
[anee Boluncnsem T no copmyre:
T =100/ TYD
T =100/0,000335 =298 307 4 = 34 roga.

Takum obpasom, B cootBetcTBUM ¢ FTOCT 32415-2013, ansa knacca skcnnyatauum 4 cpok cnyx6bl faHHOK TPYObI
6onee 34 nert c pabouum gasnexHmem 8,4 6apa.
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3. HOMEHK/IATYPA «TEM/1bIX MOJ1»

Tpy6a POCTepm PE-Xa ¢ EVOH «Tennbliit non» Tpy6a POCTepm PE-Xb «Tennbiii non»
/306paxeHne d,mm | s, Mm | Byxta, m ApTuKyn M306paxeHne d,mm | s, Mm | Byxta, m ApTukyn
16 2.0 16PAEVOH1T 16 2.0 16PB100T
100* 100*
20 2.0 20PAEVOH1T 20 2.0 20PB100T
Tpy6a POCTepm PE-Xb ¢ EVOH «Tennbliii non» Espokonyc nog PE-X d, Mm ApTukyn
/306paxeHne d, Mm | s, Mm | byxta, M ApTuKyn
16(2.0)-3/4" 1620-34EK
16 2.0 16PBEVOH100T
100*
20 | 20 20PBEVOH100T 20(2.0)-3/4" 2020-34EK

*Bo3moxHa HaMoTKa HectangapTHoit Anunbl (50, 200, 400, 500 m)

4. CACTEMA POCTEPM PE-X C EVOH

Ang PAAUMATOPHOIO OTOMJIEHUA U BOAOCHABXEHUA

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

« BbICOKas yCTOMUMBOCTb K BO3AEACTBUIO XMMUYECKIX BELLECTB.

« AGConioTHas repMeTUYHOCTb CORANHEHNH.

« HU3Kni ypoBeHb LyMa Npu 3KCMNyaTaLmuu.

« OTCyTCTBME KOPPO3NK.

« OTCyTCTBME 3apACTaHUs BHYTPEHHEro AMaMeTpa nocsie MHOroeTHel aKCnnyaTaLmum.

« 3HauuTe/IbHAs yaapHas NPOYHOCTb W CTOMKOCTb.

« Huskve notepu Hanopa Ha KPUBOMMHERHBIX y4acTKax.

« BbICTPbIf M MAKCUMANbHO HABEXHbIA METOf COEAMHEHUS MPU MOMOLLM HAABWXHOW rMNb3bl, rapaHTUPYtoLLMiA Ge3onacHoe nposefeHne
paGoT BBIUAY OTCYTCTBMS MaRKM U CBAPKK.

« He3aBMUCMMOCTb OT UCTOYHMKOB SHEPTUM MPY NMPOBEAEHUM MOHTaXA.

Tpy6si POCTepm PE-X EVOH siBnsitotcs yHMBEpCanibHbIMM U MOTYT UCTOJIb30BaTbCSl Kak B PaAMAaTOPHOM OTOMJIEHUM,
TaK U B CUCTEMAX rOpPsiYero u Xo/I0fHOro BOAOCHaGXeHus.
[ |

4.2. dutnnrn PPSU — coBpeMeHHOe TeXHMYEeCKoe pelueHne

Momudennncynbhon (PPSU) yxe aaBHO MCMONb3yeTcs B KOCMUYECKOA NPOMbILAEHHOCTW U B CAMOIETOCTPOEHUM, NPOAS UCNbITaHNS B
CaMblIX TSXXENbIX YCNOBUSIX IKCMAyaTaumuu. OH yCTONUNB K arpeCCMBHBIM CPEAaM U NPEBOCXOAMUT MO NPOYHOCTY NaTyHb.

®utuHrn PPSU fonyckatoTcst K CKpbITOi NPOKNaaKe, 3anmBke B 6€TOH, YTO CyLLECTBEHHO PaCLUMPSET BOSMOXHOCTMU NPU NPOEKTUPOBaHNUM
CUCTEM CO CKPbITOW Pa3BOAKON. Mx mpuMeHeHWe no3BONSeT yBenUnTb HAAEXHOCTb CUCTEMbI HEBOMBLLOTO YMCia Pa3bOopPHbIX COeAMHEHNI,
COKPaTUTb KONIMYECTBO UCMO/b3yeMOi apMaTypbl, yMEeHbLWUTb pacxof TPYO v yNpoCTUTb CePBUCHOE 006CYXNUBAHUE U PEMOHT.

CeoiictBa PPSU matepmana:
- MakcumanbHas Temneparypa anutenbHon skcnayatauum 185 °C.
« Bbicokas aTMOChepOCTONKOCTb.
- Camo3artyxawoLunii matepuan.
- Temnepartypa creknoBaHns 220 °C.

49



CUCTEMA TPYB 13 CLUMTOrO NOJINITUNEHA PE-X

« BbiCOKas xummyeckast CTOMKOCTb (K aBTOTOM/NBY, PaCTBOPUTENAM, TMAPOAN3Y U T. 4.).
« XopoLmne AnM3neKTpuyeckne CBOCTBA.

« He nogsepxeH koppo3suu.

« He TokCnueH.

« He paspylaetcs npu temnepatype HapyxHoro Bo3gyxa fo -40 °C.

« BbIcokas CTOMKOCTb K pacTPeCKUBaHUIO.

« He xpynknii.

4.3. MoHTtax cucrembl POCTepm PE-X ¢ EVOH pnsi paguaTtopHoro oronneHus
M BOAOCHAGXeHHUA

CxeMbl panaTopHOro OTOMMEH!s MOTYT GbiTb CaMbIMU Pa3HO0GPAa3HbLIMU B 3aBUCMMOCTM OT pa3Mepa CUCTEMbI W TUNa 3aaHus. Moasoaka
K pagnaTtopam MoXert GbiTb NepuMeTpanbHOM (TPOHUKOBOIA) MW KONNEKTOPHOIA, @ CXeMa — OfIHO- UM ABYXTPYGHON. [ByXTpyGHas cucTema
C TOPWU3OHTANbHOW PA3BOAKOW (KONMEKTOPHAs W MepuMeTpanbHas/TPoiHMKOBas) HauGosee NpeanouyTUTenbHa AN WCMOb30BaHUA
B COBPEMEHHOM MHOT03TaXXHOM CTPOUTE/bCTBE.

I. TpoliHuKoBas pa3Boaka Il. MepumeTpanbHas pasBoaka
Mpoknagka TpyObONpPOBOAOB OCYLECTBASETCA MO MAOLaau Mpoknagka Tpy6ONpPOBOAOB OCYLIECTBASETCS MO MEPUMETPY
NOMELLEeHNs (3Taxa) € UCNOb30BaHNEM TPOAHWUKOB. nomeLleHns (31axa) C WCNOMb30BaHMEM TPOMHUKOB B MecTax

YCTaHOBKUW pPaAnaTopos.

Mpoknaaka oTeNbHbIX TPY60NPOBOAOB OCYLLECTBASETCS
OT pacnpeAennTeNbHOro KOIEeKTopa K Kaxaomy 0TonnTenbHOMY npubopy.

11l. NlyueBas pasBoaka
Oco6€eHHOCTH KONNEKTOPHO-NY4eBOi CUCTEMDI:
« B cucteme MoOXeT MCNOMb30BaTbCA TOMBKO OAMH Auametp Tpy6 (06bl4HO 3T0 16 MMm), Gnarogaps Yemy COKpalLaeTcsi HeobXOoaUMbIN
aCCOPTUMEHT TPY6 1 (hUTUHIOB, @ TaKXe YNPOLLAeTCs MPOEKTUPOBAHME U MOHTaX.
« MeHblUee KOMMYeCcTBO COEANHEHN A — NOLKNIOUEHUS UMEIOTCS TOMbKO Ha KOMJEKTOpax 1 Npubopax, YTo CyLLeCTBEHHO 3KOHOMUT BpeMs
MOHTaXa W MONHOCTLIO UCKTIOYAET YenoBeyecknii hakTop npu c6opke CUCTEMDI.
« bnarogaps yMeHbLLEHWIO KONMYECTBa COeANHEHW YBENUYMBAETCS HAAEXHOCTb CUCTEMbI.
« YuutbiBas 0CO6EHHOCTM yKNaaKu TPyObl, CyLLECTBYET BOSMOXHOCTb 3aMeHbl MOBPEXAEHHOI0 y4acTKa TpyObl 6€3 pa3pyLUeHNs KOHCTPYKLWK
nona.
« [lpu MoHTaxe TpyObl K YePHOBOMY MOy HEOOXOAMMO COBMAATL PACCTOSHUE Mexay Kpennerusmu cornacHo Cr41-109-2005 n.3.6.7 1a6n.4
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Cnoco6bl noakntoueHus Tpy6 POCTepm K otonutenbHbiM npubopam

u I

bl

7 = |

HenocpeacTtBeHHoe noakntoueHne Tpyobl K pagnaTopy HenocpepctBeHHOe noakoyerne TpyObl K pafmnatopy
C NMOMOLLbI0 MeAHbIX L- 1 T-06pa3Hbix Tpy6oK C NOMOLLbIO PE3bOOBbLIX NaTYHHbIX (HUTUHIOB

W

«

23

HenocpeacTBeHHoe noaknoueHne Tpyobl HenocpenctBeHHOe noaktoyeHne TpyObl K pafuatopy
K pagmatopy yepes H-o6pasHyto rapHuTypy ¢ nomoLbto H-06pa3Hoii rapHUTYpbl U MeaHbIX L- n T-06pa3Hbix Tpy6oK

MoHTax cucrembl POCTepm PE-X

1. BoiGepute Hacaaky Ans aKkcnaHaepa 2. BcTaBbTe HaKOHeYHMK Hacaaku B Tpyby PE-X. 3. MpoBeauTe skcnaHanpoBaxue Tpyobl PE-X
HYXHOro pa3mepa. B Tpu 3tana (30%, 70%, 100%), mexay atanamu
npoBopaynBas 3kcnaHaupyemyto Tpy6y Ha 30°
BOKPYr CBOeW 0CH.

4. BcTaBbTe (YUTUHT B pacLuMpeHHyto Tpyoy. 5. MNepeBeanTe pyyky TUCKOB B BEPXHEE NMONOXEHNE, 6. BctaBbTe (hUTUHT B 3aKMMHON MHCTPYMEHT.
NoTSHUTE BHWU3 6710KMPATOP, Y4TOObI Pa3beanHUTb pblyar
1 HacaJKy Ha TUCKM, BbITalLuTe 0CeBble GONTLI, yCTaHOBUTE
HeobXxoaNMyH0 Hacafiky Ha TUCKM, 3athMKUCPYiiTe 0CeBOii
60NT M BEPHUTE B UCXOAHOE NOMOXEHUE 610KMPaTOp.

7. NpoBeauTe 3anpeccosKy A0 TeX Nop, Noka rub3a 8. oTsHMTe BHWU3 610KMPATOP, YTOObI Pa3beANHUTL pblyar 9. U3BnekunTe YCTaHOBNEHHbIA (PUTUHT.
He COeANHUTCA C KObLOM (DUTUHIa MOHOCTBIO, 1 HaCafKy Ha TUCKKM, NOAHMMUTE PYUKy TUCKOB B BEepXHee
pekomeHayeTca n3berarb 3a30POB U HECOOCHOCTH NOMOXEHNe, TUCKN aBTOMATUYECKN Pa3beUHATCS.

CoefiMHeHuna Mexay CbI/ITVIHFOM W TUNb30M.
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CUCTEMA TPYB U3 CLLMTOIO NOJINSTUIIEHA PE-X

Mpu MoOHTaxe TPyObl K YEPHOBOMY MOy HeoOXoAMMO COOMOAATb PaccTosHWe Mexay kpennenusmu, cornacHo CIT 41-109-2005
n.3.6.7 1a6n. 4. Mpn MoHTaxe uTMHroB n3 PPSU He pekoMeHAyeTCsi MPUMEHEHWE XMMWYECKWU arpPecCuBHBIX K MOSMMEPaM BELLECTB
I (kneeB, repMETUKOB, PACTBOPUTENEA, KUCIOT, LLENOYET 1 AP.), 38 UCK/TOYEHNEM COCTABOB, B ONMMCaHNM KOTOPbIX Pa3peLLEHO B3aMMOAEICTBIE
c PPSU.
B Karveropuuecky 3anpeLueHo NpUMeHEHHe CNIeAYHOLLMX repMeTusMpyoLLmx matepuanos: Ever Seal Thread 483; Loctite 518, 542, 55;
Scotch-grip Rubber 1300, 2141, 847; Rector Seal S; Rite Lock; Selete Unyte n gpyrix aHaspo6HbIX FepMETUKOB, a TaKXKe JibHa U Kes.

4.4. XpaHeHue u TPaHCMOPTUPOBKA

+ TpyObl NPON3BOAATCSH M3 3KONOTMYECKN YUCTOrO Chipbs. [pU XpaHeHMn u aKcnayatauum TpyObl He BbIAENAIOT B OKPYXaloLWyo cpeny
TOKCUYHbBIX BELLECTB U He OKa3bIBAKOT BPEAHOI0 BO3AENCTBUSA HA Ye/IOBEKA.

« XpaHuTb TpyObl B OyXTax HEOOXOANMO Ha POBHO NOBEPXHOCTH.

« [1pu xpaHeHUU, TPAHCMOPTMPOBKE N MOHTaXe TPYO 1 (OMTUHIOB CiefyeT n3beratb UX KOHTAKTa C PEXYLLMMI U KOMIOLWMMMN AeTansiMu.

+ HeynakoBaHHble B 3aLLMTHYIO MIEHKY WX KAPTOHHYIO KOPOOKY TPYObl CeflyeT XpaHuTb B MecTe, 06ecneynBaloLLeM OTCYTCTBUE [L/IMTENIbHOTO
NpSIMOro BO3AEACTBUS YNbTPaUONETOBbIX NyYeil.

4.5. OnpepeneHune cpoka 3kcnayatauum Tpyo

3agaua1

Heob6xoanmo paccuntatb CpoK cyxObl TpYObl PE-X, SDR 7.4, skcnnyaTupyeMoit B cucteme otonaeHus ¢ paboyum gasnexvem 10 6ap
AN Knacca skcnayatauum 5.

Mcxomsa ns BbllleYKAa3aHHbIX AAHHbIX, 3a4aH cnep,yiou.mﬁ TemnepaTyprm PEeXUM B Te4eHne pacHeTHOro Cpoka CI'Iy)K6bI 50 ner:
T =T=20°C,

pab 1
T =T =60°C,

pab 2
T =T,=80°C,

pab 3

=T =90°C,

MakcumanbHoe MakKcC

=T __=100°C.

aBapuitHoe asap

Onpefensem pacyeTHoe HanpsaxXeHue B CTeHKe TpyGbl (6,) U3 CNeayrowero BblpaxeHus:
60:szz1,0x3,2:3,2 MMa,
roe P — pabouee paBnenue, S — cepus Tpyobl.

YcTaHaBnMBaem Koath(hULMEHTbI 3anaca NPOYHOCTY NpK : | i
Temneparypax Tpac, T oo TaBap cornacHo MOCT 32415-2013: ’ i |
C,, =15 (koathdpuumeHT 3anaca npouHoctv ana T, ), . |
C, =1,3 (koacpcpuuneHT 3anaca npoyHoctv ana T,), |

C3 =1(k03¢phmumMeHT 3anaca NPOYHOCTM ANns T5). | |

OnpepensieM pacyeTHOE HampsixXeHue B CTEHKE TPYOb!

C y4eTOM AeiicTBUS KO3h(hULMEHTOB 3anaca NPOYHOCTH:
61,3 =C,x 60 =15x3,2= 4,8 Mla,

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

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

|
)
1

[ T

I
t

e

Konsugsoe vanpssense, MMa

o
=

b
&

T®

|

T

Monb3ysacb rpadhMkoM M30TEpPMbl MPOYHOCTW MaTepuana
PE-X, onpepensem Bpems tpas, t oo tasap, KoTopoe Tpy6a | |
MOXET BblAEPXMBaTb, HE Pa3pyLlasiCb NPU HENPEPLIBHOM : |
LEeACTBUM KaxAoih w3 TemnepaTyp B OTAENbHOCTH, Npu

HaNPAXeHWAX B CTEHKE COOTBETCTBEHHO &, 5., 63:

T ,,>900 000 (50 nien)u., T, >450 000 (50 ner) u., i | il

T .= 100000 (11,4 roga) u., T, =85 000 (97 roga) u., 4 f T ™
. | | L1l

T =260 uy. n'?}J i w n? 101 W : n* HEII‘

asap
Bpenn 1o paapyLesA Y
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Hanee u3 npasuna MaiHepa cnefyet, 4to e/ BpeMms [0 paspylieHns TpyObl COCTABNSAET t, (neT) npu HenpepbiBHOM AeACTBUM
Temneparypsl T,, 10 OTHOLIEHNE 1/t1 — 3T0 «[10M19 MOBPEXAEHNSA», NPUXOAALLAACH Ha FOf MPW HEMPEPLIBHOM AENCTBUMN YKa3aHHOM
TeMneparypsbl.

Ecnu peiicteue 3101 TeMnepatypbl B TeUEHUE rOAa HEMPEPLIBHO W COCTABASET BE/INUMHY Q,, TO <40/ FOLOBOrO NOBPEXAEHMS»
coctaenger a/t,
Tpat31 =20 °C — pacueTHbIit CPOK 3KCMyaTauum 14 ner, 1. e. BpeMms AeiCTBUSA AaHHOW TeMnepatypbl B Te4eHne roga cocraB/iser a, =
28%,
Tpa(32 =60 °C — pacyeTHbIii CpoK 3kcnayatauum 25 ner, 1. e. a,= 50%,
=80 °C — pacyeTHblii cpok 3kcnnyatauum 10 net, 1. e. a,= 20%,
=90 °C — pacyeTHblii CPOK 3KcnyaTauum 1rog, T. e. a,= 2%,
o 100 °C — pacueTHblii cpok 3kcnnyaTaumm 100 yacos, T. e. a, = 0,0228%,

a, a,, a,, a,, 0, — BpeMmst AeACTBUS TeMNepaTypbl (T1, T2, T3, T4, T5 COOTBETCTBEHHO) B TEYEHME rofa B NPOLEHTaX.

Monb3ysack hopmynoii:
TYD = 2a/t

pa63

MakcC

T
T
T

nonyyaem cnegytouiee: TYD = 0,000453 %/qac.

[Hanee Boluncnsem T no copmyre:

T =100/ TYD

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

Takum o6pasom, B cootBetcTBuM ¢ FOCT 32415-2013, ana knacca akcnayaTtauum 5 cpok cnyx6bl AgaHHOR TPyObl
paBeH 25,7 roga c pa6ouum aaBnexHmem 10 6ap.

3agaua 2

Heob6xoanmo paccumntatb cpok cnyxobl Tpyobl PE-X, SDR 7.4, skcnnyatupyemonn B cucteme BC ¢ pabounm pasneHvem 11,1 6apa
ANS Knacca aKenayatamm 2.

Mcxons n3 BblleyKa3aHHbIX [aHHbIX, 33[aH ClefyloLnin TeMNEePaTypHbIA PEXUM B TEUEHWE PAaCYeTHOro Cpoka cyxobl 50 nert:
Tpaﬁ =T,=70°C — paGoyas Temneparypa,
T .=T,=80°C — makcumanbHasa paboyast Temneparypa,

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

Onpepenisiem pacyeTHoe HanpskeHne B CTeHKe TpyGbl (8 ) U3 CNeAyIoLero BbIpaXeHus:
8,=PxS=111x3,2=3,55MIla,

roe P — pa6oyee gaBneHue,

S — cepus TpyObl.

5 T T T
YcTaHaBnMBaeM Ko3ddULMEHTbI 3anaca MPOYHOCTM MpH | i l|||
Temnepatypax T, T T cornacro FOCT 32415-2013: | I m
i .
|

a6’ makc’  aBa|

C,=1,5 (koachcpuumeHT 3anaca npoyHoctv ana T),
C,=1,3 (koachcpuuneHT 3anaca npoyHoctv ang T,), i
C, =1(koacpchuumenTt 3anaca npouHoctn ansa T,). '

OnpepensieM pacyeTHOe HanpskeHue B CTEHKe TpyObl C s L | ‘ |
y4yeToM AenCTBMA KO3 (MLMEHTOB 3anaca NPOYHOCTH: '
6,=C,x5,=15x3,55= 5,33 MIla,
6,=C,x6,=13x3,55=4,62 Mla,
6,=C,x6,=1x3,55=3,55Mla.

- mas

[ 111
T

e

El
|

I

1

@ o

Konsueeoe Hanpwen1e, MMa

s Tt |
=462 L osd T |
“ i I
Monb3yacbk rpaukom KU30TEPMbl MPOYHOCTU MaTepuana 8355 i |
3 1
PE-X, onpegensiem Bpems tpaﬁ, t oo tmp, KoTopoe Tpy6a & '1f t L ] ] ] [ﬂ;
MOXET BbIAEPXMBaTb, HE Pa3pyllasich NPU HEMpepbIBHOM ' l
- < 7 t T
LEeACTBUM KaxAoih w3 Temneparyp B OTAENbHOCTH, Npu | |H'
HanPsXeHUAX B CTEHKe COOTBETCTBEHHO &, 8, 8. 15 | i
1 T i 1
Tpaﬁ =230 000 (26,3 roga) u., T, =210 000 (24 roga) v, 0 ; . H1
. {
T __=80000 (9,1ropa) u. 07 | "5 |1 & s0m0
aBap 05 | |

5 I | 11l LU
‘0,1 1 ] w? 0¥ 0 ¥
Bpeva JopaapyLeER Y
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CUCTEMA TPYB U3 CLLMTOIO MOJIMSTUNEHA PE-X

[Hanee u3 npasuia MaitHepa cnefyert, 4Tto ec/i Bpems 10 paspylueHus TpyGbl COCTABASET t, (neT) npu HenpepbiBHOM LeACTBUM
Temneparypsl T, 10 OTHOLIEHKE 1/t1 — 3T0 «[10/19 MOBPEXAEHNSA», NPUXOAALWAACH Ha TOf MPW HEMPEPLIBHOM AENCTBUN YKa3aHHO
Temnepatypbl. Ecnin geiictBue 310i TEMNepaTypbl B TEYEHWE TOAa HEMPEPBLIBHO W COCTABNSIET BEANYMHY a,, TO «A0NS rof0BOro
noBpexaeHua» cocrasnaet a/t,.

s =70 °C — pacyertHbinn cpok akcnyataumnm 49 ner, 1. e. a, = 98%,
=80 °C — pacueTHblii CPOK 3KCMyaTaummn 11o4, 1. e. a, = 2%,
—— 95 °C — pacyeTHbIin cpok 3kcnayatauumn 100 yacos, T. e. a, = 0,228%,
a, a,, d, — Bpems JeicTBus TeMneparypsi (T1, Tz, T3 COOTBETCTBEHHO) B TeYEHME rofia B NPOLEHTAX.

pal

MakcC

T
T
T

CymmapHroe nospexgeHue TYD (%/4ac) onpegensetcsa no opmyne:

TYD=Za/t

TYD =0,000436 %/4ac.

Hanee Bbluncngem T_no chopmyne:
T =100/ TYD,

T,=100/0,000436 =229 465 4 = 26,19 roaa.

Takum o6pasom, B cootBetcTBum ¢ FTOCT 32415-2013, ana knacca akcnayaTtauum 2 CpoK ciyX6bl faHHOM TPYObI
26,19 ropa c pa6ouum gaBneHunem 11,1 6apa.

5. HOMEHK/IATYPA

Tpy6bi PE-Xa Tpy6bi PE-Xb
Tpy6a POCTepm PE-Xa yHuBepcanbHas Tpy6a POCTepm PE-Xb yHuBepcanbHas
/306paxeHne d,mm | s,mm | ByxTa, M ApTuKyn M306paxeHne d,mm | s, mm | Byxta, m ApTuKyn
16 2,2 16PAEVOH1 16 2,2 16PBE1
20 2,8 20PAEVOH1 20 2,8 20PBE1
100 100*
25 3,5 25PAEVOH1 25 3,5 25PBE1
32 44 32PAEVOH1 32 44 32PBE1
*Bo3MoXHa HaMOTKa HecTaHAapTHOW AnuHbl (50, 200 M)
Tpy6a POCTepm PE-Xa ans BogocHabxeHus Tpy6a POCTepm PE-Xb ans BogocHa6xeHus
M306paxeHne d,mm | s,mm | Byxta, M ApTukyn M306paxeHne d,mm | s, Mm | Byxta, m ApTuKyn
P 16 2,2 16PA100 P 16 2,2 16PB1
P ('d@!‘__ 3 P (HQ,__L 3
| " % 20 2,8 20PA100 | e — % 20 2,8 20PB1
100 100
- / 25 3,5 25PA100 - | 25 3,5 25PB1
B 32 | 44 32PA100 B 32 | 44 32PB1
®utnarn PPSU u M'mnbsa PVDF
Mydra nepexogHas POCTepm PPSU d, Mmm ApTukyn Mydrta POCTepm PPSU d, Mmm ApTukyn
16 x 20 1620COUPPSU 16 16COUPPSU
16 x 25 2025COUPPSU 20 20COUPPSU
20x 25 1625COUPPSU 25 25COUPPSU
25x32 2532COUPPSU 32 32COUPPSU
Yronok POCTepm 90° PPSU d, Mm ApTtukyn TpoiiHuk POCTepm PPSU d, Mmm ApTuKyn
16 16ELBPPSU -l 16 16TEEPPSU
20 20ELBPPSU 20 20TEEPPSU
25 25ELBPPSU 25 25TEEPPSU
32 32ELBPPSU 32 32TEEPPSU
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CUCTEMA TPYB 13 CLUMTOrO NOJIMSTUIEHA PEX

TpoiiHuk nepexopHbid POCTepm PPSU d, Mmm Aptukyn d, Mmm Aptukyn Mnb3a HanpeccooyHas POCTepm PVDF
16 x 20 x 16 162016 TPPSU 25x20x25 252520TPPSU ——
20x16x 16 201616 TPPSU 25x25x16 321632TPPSU
20x16x 20 201620TPPSU 25x25x20 322025TPPSU
20x20x16 202016 TPPSU 32x16x32 322032TPPSU
20x25x16 202516TPPSU 32x20x25 322025TPPSU e
20x25x20 202520TPPSU 32x20x32 322032TPPSU
d, Mm ApTuKyn
25x16x16 251616 TPPSU 32x25x20 322520TPPSU
25x16 x 20 251620TPPSU 32x25x25 322525TPPSU 16x2.2 16PVDF
25x16x 25 251625TPPSU 32x25x32 322532TPPSU 20x28 20PVDF
25%20x 16 252025TPPSU 25x35 25PVDF
32x32x20 323220TPPSU
25x20x20 252516 TPPSU 32x44 32PVDF
®dutnHru IATYHb
[Mnb3a natyHHas d, Mmm ApTukyn Apantep ans MeaHbIx Tpy6ok HP d, Mm ApTukyn
16x2,2 16GL24-23
20x2,8 206L28-26
15 x1/2" 15-12AD
25x3,5 25GL32-27
32x4,4 32GL39-34
MydTa natyHHas d, Mmm ApTukyn MydTta nepexogHas natyHHas d, Mmm ApTukyn
w 16 16COUPBR 16 x 20 1620COUPBR
20 20COUPBR 16 x 25 1625COUPBR
25 25COUPBR 20x 25 2025COUPBR
32 32COUPBR 25x32 2532COUPBR
TPOAHMK NaTyHHbIi d, Mm ApTukyn d, Mmm ApTukyn
16 x16 x 16 161616TBR 16 16ELBR9I0
20x20x20 202020TBR 20 20ELBR90
25x25x25 252525TBR 25 25ELBR90
32x32x32 323232TBR 32 32ELBR90
TpOWHUK NEPEXOLHbIA NATyHHbIA d, Mmm ApTukyn d, Mm ApTukyn
16 x 20 x 16 162016TBR
20x16 x 16 201616TBR 16-1/2" 16RV01612
20 x16 x 20 201620TBR
20x20x16 202016TBR
20x25x20 202520TBR 20-1/2" 20RV02012
25x16 x 16 251616TBR
25x16 x 20 251620TBR
25x16 x 25 251625TBR d, Mm Aptukyn
25x20x16 252016TBR 16-1/2" 16COUPNUT12
25%20x 20 252020TBR 16-3/4" 16COUPNUT34
25%x20x25 252025TBR 20-1/2" 20COUPNUT12
x 20 x
20-3/4" 20COUPNUT34
25x25x16 252516TBR 25-3/4" 25COUPNUT34
25x25x20 252520TBR 32-1" 32COUPNUT1
Mepexoa HP natyHHbIi d, MM ApTukyn Mepexoa BP natyHHbINA d, Mm ApTtukyn
16-1/2" 16COUP12EXT 16-1/2" 16COUP12INT
16-3/4" 16COUP34EXT \\‘_\.,,\ 16-3/4" 16COUP34INT
20-1/2" 20COUP12EXT , I 20-1/2" 20COUP12INT
20-3/4" 20COUP34EXT 20-3/4" 20COUP34INT
25-1" 25COUPTEXT 25-1" 25COUPTINT
25-1/2" 25COUP12EXT 25-1/2" 25COUP12INT
25-3/4" 25COUP34EXT 25-3/4" 20COUP34INT
32-1" 32COUPIEXT 32-1" 32COUPIINT
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CUCTEMA TPYB U3 CLLMTOIO NOJINSTUIIEHA PE-X

3arnywka 16 x 2,2 d, Mm ApTukyn lepexoaHnK ¢ HaKMAHO raitkoi 16*?,2— 63/4:’ EBpokoHyc di MM Aptakyn
(B KOMNNEKTE C HANPECCOBOYHON rMNb30i) NaTyHb
16 16PLUG 16:34" | 1622AX-34EK
d, Mmm ApTukyn d, mm ApTukyn
16(2.2)-1/2" 1622-12EK
16(2.2)-3/4" 1622-34EK 15 x 3/4" 15-34EK
20(2.8)-3/4" 2028-34EK
d, Mmm ApTukyn d, Mm ApTukyn
16-1/2” 16ELB-12EXT 16-1/2” 16ELB-12INT
TpoiHuk T-00pasHblit 119 NOAKNIYEHUS paguaTopa d, mm Aptkyn TpoiHuK L-00pasHblii 45 NOAKNIOYEHUS paauaTopa I Aptakyn
(250) (250)
16 x15x 16 1615161-25
16 x 15 16L-25
16 x15x 20 161520T-25
20x15x16 201516T-25
20x15 20L-25
20x15x20 | 201520T-25
20x15x25 | 201525T-25
U- 06pasHas caBOeHHas pafnatopHas Tpyoka,
25x15x20 | 2515207-25 natyHHas d, M ApTikyn
25x15x25 | 251525T-25
j 16x15 16U-30
32x15x32 | 321532T-25
WHcTpymeHTbl ans cuctemobl PE-X
Komnnekr mexaHnyeckoro Pro MHCTpymeHTa KomnnekT rugpaBanyeckoro nHCTpymMeHTa
nans cuctembl PE-X POCTepm &L Bt ans cuctemsbl PE-X POCTepm &L Bl
16-32 1632RTMPRO 16-32 ROIG16-32
Koxyx rochpupoBaHHbI#
lochpa 3awwmtHas POCTepm (kpacHas) d, Mm ApTukyn lochpa 3awwmtHas POCTepm (cuHss) d, Mm ApTukyn
25 25
(noa TpyOdy 16 Mm) 25CR (noa Tpydy 16 Mm) 25¢8
32 32
(noa Tpy6y 20 mMm) 32CR (noa Tpy6y 20 mMm) 32C8
40 40
(nop Tpy6y 25 MM) 40CR (nop Tpy6y 25 MM) 40ce
50 50
(noa Tpy6y 32 MMm) S0CR (noa Tpy6y 32 MMm) 50¢8
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CUCTEMA TPYB U3 TEPMOCTOMKOTO MOJIMSTUNEHA PE-RT

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

1.1. Xapakrepuctuka cuctembl

Tpy6bi PE-RT POCTepm n PE-RT ¢ EVOH POCTepm nponsBoasiTcs U3 TEPMOCTOMKOr0O NONMITUNAEHA, Tvn II.

N n/n HanmeHoBaHwWe nokasarens 3HaueHne
1 MnotHoCTb, r/cm? 0,941
2 Temnepatypa pa3msirdyenus no Buka, °C 124,5
3 Mpenen npoyHocTv npu paspbise, MMa 36
4 OTHOCMTENBHOE YANNHEHME NpK pa3pbiBe, % 760
5 lMpepen Tekyyectn npu pactsxeHuu, MMa 20,6
6 OTHOCUTENbHOE YA/IMHEHUE NPU NPeAene Tekyyectn, % 13
7 Mogynb ynpyroctv npu pactsixenuu, H/mm? 650
8 KoathdhmumeHT nuHeiiHoro TennoBoro pactumpenns, °C 0,15
9 KoathcpmumeHt TennonposoaHocTu, Bt/m °C 0,4
10 YnenbHas TennoemMkocTb, KIx/kr °C 2

1.2. O6wme pekomeHgauum no npumeHeHuto cuctremol POCTepm PE-RT

Tennootgaya — NepeHOC TENNOTbl Yepe3 Orpaxnaalollyld KOHCTPYKLMIO OT B3auMOAENCTBYIOWEH C Hel cpeabl ¢ 6onee BbICOKOM
TEMNepaTypoit K cpese C APYroi CTOPOHbI KOHCTPYKLUMKM C 6o/ee Hu3Koi Temnepatypoii (CIT 23-101-2004).

Tpy6bl PE-RT POCTepm nmpuMeHSIOTCS B CMCTEMaX MUTLEBOrO M XO3AWCTBEHHO-NMUTLEBOIO Ha3HauYeHWsl, ropsvero BOAOCHAOXEHMS,
BOASIHOrO HM3KOTEMMNEPATYPHOrO OTOM/IEHNS, @ TakXe B KauyecCTBe TEXHOMOMMYEeCKUX TpyOOMnpOBOLOB, TPAHCMOPTUPYIOLLNX XUAKOCTU, He
arpeccuBHble K MaTepuanam Tpyobl.

CoeauHUTENbHbIE 3/IEMEHTbI CM. Ha CTp. 49.

1.3. OnpepeneHue cpoka sKcnyaTauum Tpy6

3apava1

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

Mcxoas w3 BbileyKasaHHbIX JaHHbIX, 3aAaH CleaytoLwmi TeMnepaTypHbIii PEXUM B TEUEHWE pacyeTHOro Cpoka cnyx6bl 50 ner:
T a5~ T,=70 °C — paGouas Temneparypa,
T ..~ T,=80°C— makcumasbHas paboyas Temneparypa,

Makc

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

roe P — paboyee faBnexve, S — cepusi Tpyobl.

YcraHaBnMBaeM KO3(h(hMLMEHTbI 3anaca MPOYHOCTM Npy TemnepaTypax Tpaé, T o TaBap cornacHo FOCT 32415-2013:
C1 =1,5 — KoahchmumeHT 3anaca npoyHocT ansa T,

C2 =1,3 — Ko3¢hhnLMEHT 3anaca NPOYHOCTH ANs T,

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

OnpepiensieM pacyeTHOE HanpsXeHne B CTeHKe TPyObl C y4ETOM AEHCTBMSA KOI(h(ULIMEHTOB 3anaca NPOYHOCTH.
6,=C,x8,=1,5x3,36=5,04 MMa,

6,=C,x8,=13x3,36=4,37 MMa,

6,=C,x6,=1x3,36 = 3,36 MMa.
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CUCTEMA TPYB 13 TEPMOCTOMKOTO MOJIMSTUNEHA PE-RT

Monb3ysick rpadmkom n3otepmbl npouHocTv Matepuana PE-RT Il, onpegensem Bpemsit ,t |t KoTOpOe Tpyba MOXET BblAEPXMBATD,

pa6’ "Makc® “aBap’

He pa3pyLasCh NP1 HenpPepbIBHOM ACTBIM KaX/0A N3 TeMNepaTyp B OTAEALHOCTI, NP HAMPSXEHNAX B CTEHKE COOTBETCTBEHHO &, 6.,

o
Tpac >450 000y (51,37 roga), T
T o = 18 976 4 (2,17 ropa).

aB

=136 000 4 (15,53 roga),

MakcC

[anee un3 npaBuna MaiiHepa cnepyet, 4To €CAW  Bpems - - N
[0 paspylieHust TpyGbl cocTaBnsiet t, (ner) npu HenpepbiBHOM
[eicTBuM Temnepatypbl T, TO OTHOWeHue t, — 370 «Aond i ] Nl [T
MOBPEXAEHUS», MPUXOASALLAACS Ha TOA MNPU  HEnpepbiBHOM a0 | ul a al ||
LeiiCTBUM yYKa3aHHOW TeMnepaTtypbl.
Ecnu peiicTBMe 370 TemnepaTypbl B TEYEHWE FOAa HEMNpe-pbiBHO % i || ] ] ||
W COCTaBiAET BE/MYMHY @, TO «A40N1s FOA0BOrO MOBPEXAeHUA»
coctaenger a/t;
Q= 97,98% — pacyeTHbliA CPOK aKcnyaTauuu 49 net npu Tpaé =70°C, 10°¢ |
@, = 2% — pacyueTHbIi cpok akcnyaraumn 1rognpu T =80 °C, 104 % :3 = = I
a, = 0,0228% — pacuetHbiit cpok 3kcnyyatauuu 100 vacos ; : N ;33 :: =5
npuT,,,=95°C, T 71 ::z =y Sl —s
a, a,, 4, — Bpema aeicTens Temnepatypsi (T, T,, T, cOOTBETCTBEHHO) % Gﬁl“-‘ o 1] :- Sl R :
B TEYEHWE roAa B MPOLEHTax. g 652 I sec | ]l - mi
= i S
CymmapHoe noepexaeHue TYD (%/4ac) onpegensercs no hopmyne: : 03 i il N
_ 8§ 3110t =8
TYD =Za/t =R | |
TYD =0,000233633 %/vac. =
2 L4 ml L1 |4
Hanee Bbiuncnaem T _no dopmyne: s L
T =100/TYD
T =100/0,000233633 = 428 021 yacos = 48,86 roga. , | 1] | ”H“ mu
0,1 1 10 100 1000 10 004 100
Takum o6pa3om, B cootBetcTBum ¢ FOCT 32415-2013,

[Ty S— 3 t2't1
ANS Knacca sKcnayatauum 2, cpok cnyx6bl AaHHOR Tpy6bl

48 net ¢ pabounm paBneHuem 10,5 6apa.

3apava 2

Heobxoanmo paccumtatb cpok cnyx6sl POCTepm PE-RT II, SDR 7.4, skcnnyaTupyemoii B cucteme 0TOMNeHNs ¢ pabounm gasnenuem 9 6ap,
B cootBetcTBMM ¢ [TOCT 32415-2013, ansa knacca skcnnyataumm 5.

Mcxopas v3 BbileykasaHHbIX aHHbIX, 3aAaH CleaytoLwmi TeMnepaTypHbIii PEXUM B TEUEHWe pacyeTHOro cpoka cnyx6bl 50 ner:
=T,=20°C,
=T,=60°C,

Onpegensem pacyeTHoe HanpsaxeHue B CTEHKe TPYObl (8 ) U3 CNepYIOLIEro BbIpaXeHHS:
8,=Px5=0,9x3,2=2,88 Mla,
roe P — paboyee faBnexve, S — cepusi Tpyobl.

YcraHaBnMBaeM KO3(hhMUMEHTLI 3anaca MPOYHOCTM Npy TemnepaTypax Tpas, T TaBapCOFﬂaCHO IOCT 32415-2013:
C1_3 =1,5 — KoahhmumeHT 3anaca NPOYHOCTU ANist T1_3,
C2 =1,3 — Ko3¢hdhnLMEHT 3anaca NPOYHOCTH ANs T,

C,=1— ko3chchuumeHT 3anaca npouHocTn ana T,

OnpepiensiemM pacyeTHOE HanpsXeHne B CTeHKe TPyObl C y4ETOM AECTBMSA KOI(h(ULIMEHTOR 3amaca NPOYHOCTH.
6,,=C,x6,=15x2,88=4,32 Ma,

8,=C,x6,=13x2,88=3,74 Mla,

8,=C,x6,=1x2,88=2,88 Ma.

Monb3yscb rpadmkom n30Tepmbl NpodHocTM Matepuana PE-RT I, onpepensem Bpems t , t t _, Kotopoe Tpyba MOXET

pa6’ “makc’ aBap

BblAEPXMBaTb, HE paspyLiasiCb MPU HENpepbIBHOM AEACTBUM KaXaoW M3 TemnepaTtyp B OTAE/bHOCTM, MPU HAMpsKeHUsIX B CTEHKE

COOTBETCTBEHHO 61_3, 64, 65:
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CUCTEMA TPYB U3 TEPMOCTOMKOTO MOJIMSTUNEHA PE-RT

Tpam >900 000 4 (102,74 roga), Tpaﬁ2 >450 000 y (51,37 roga),
T .>220000u4 (251 ropa), T =18723 4 (2,14 roga),

pa63 MaKc
T_.>40000u4 (4,57 ropa).

p

[anee u3 npaswia MaiiHepa c/iefiyert, 4To eC/iv Bpems 0 PaspylueHnst TpyObl COCTaBNSeT t, (neT) Npu HenpepbiBHOM eACTBUM
Temnepatypsl T,, TO OTHOwWeHKe 1/t, — 370 «[0NSA NOBPEXAEHUA», NPUXOAALLAACA HA oA NPU HEMPEePbIBHOM AeCTBN YKa3aHHO
Temneparypbl. Eciv AeicTeue 310M TeMnepatypbl B TEUEHUE rofid HENPEPbIBHO U COCTAB/IAET BE/IMYMHY Q,, TO «A0NS TOA0BOMO
noBpeXAeHUs» cocTaBnseT at,.
Tpam =20 °C — pacueTHbIi CpOK 3KcnnyaTauum 14 ner, & B -
T.e. BpEMS [LeCTBUA AaHHON TeMMNepaTypbl B TeYeHne roga I
cocrasnser a, = 28%,

T .62 = 60 °C — pacueTHbIit cpok akcnyataLum 25 ner,
T.e. BpeMs [LeCTBUA AaHHON TeMMNepaTypbl B TeYeHne roa a0 T nl ]
cocrasnset a, = 50%,

T =90 °C — pacyeTtHblil Cpok 3kcnnyaTtaumm 1rog,

Makc

T.€. BPEMS AeiCTBUS AaHHO TeMNepaTypbl B TeYeHne roaa

10°C |t il

T .6z = 80 °C — pacueTHbii cpok skcnnyatauum 10 ner, P ;E‘E EE = -

T.e. Bpems eiCTBUA JaHHOW TemMnepaTypbl B Te4eHUe roga : 1 s0c [T T

cocrasnser a, = 20%, 74807 |=rr ni i
5 4| 70'C = i

1 Illl ) I N AT

Knnugaaoa&mna. MMa
douu
e
dd

cocrasnser a, = 2%, ST : i

T oo = 100 °C — pacyeTHbi cpok skcnnyatauum 100 yacos, 2 - = I

T. €. Bpems [eiCTBNSA JaHHOW TeMnepaTypbl B Te4eHne roaa N

cocrasnsert a, = 0,0228 %. J_[ s
3 1 | |0 1] Hmu

a, a, a, — Bpems fencteus temnepatypol (T, T, T, 01 1 1 100 100000 1 oop 00D

COOTBETCTBEHHO) B TEYEHWe roia B NMPOoLieHTax. B PR, 4 t4 15 131211

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

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

Takum obpasom, B cootBetctBuM ¢ FOCT 32415-2013, ansa knacca skcnnyatauum 5 cpok cnyx6bl gaHHON TPyObl
33 ropa c pabounm pasneHuem 9 6ap.

2. HOMEHK/IATYPA

Tpy6a POCTepm PE-RT Tpy6a POCTepm PE-RT EVOH yHuBepcanbHblit
/306paxeHne d,mm | s,mm | Byxta, M ApTukyn M306paxeHne d,mm | s,mm | ByxTa, M ApTuKyn
16PP-
100 16PR100T 16 22 EVOHP100T
16
20PP-
200 16PR200T 20 2.8 EVOHP100T
2,0 100
25PP-
100 20PR100T 25 35 EVOHP100T
20
32PP-
200 20PR200T 32 44 EVOHP100T
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AKCECCYAPbI COBCTBEHHOIO NMPOU3BOACTBA M3 NMOJIMMEPHBIX MATEPUAIOB

1. HOMEHK/IATYPA

[Tpon3BOACTBEHHbIE MOLLHOCTW 3aBOAA POCTepM pacnonaraloT BO3MOXHOCTbIO U3roTaB/MBaTh PasiMvHble U3fenna U3 nonMepHbIX
mMaTepuanoB nof cCO6CTBEHHON MapKOi 3aka3umnka. [ing ctapta npou3BoOACTBAa HEOOXOAMMO COrlacoBaTb 06beMbl, NNaH U cneundukaumno
BALLIero 3akasa, onpefenuTbecs C Ha3BaHMEM TOProBOW MapKM 1 Npu Heo6X0AMMOCTW pa3paboTaTb AU3aiH-MaKeT YyNaKoBKMU.

LnHa ans yknagku ténnoro nona Kntoy ans nepexoAaH1KoB 1 3arnyLiek Kanubpatop ans MetannonnactukoBoi Tpy6bl
M306paxeHne Pasmep | ApTukyn /306paxeHne ApTukyn M306paxenne d, Mm ApTukyn
\ 05m |PGFWFO0.5 KFPR 16,20, 26 | CFMPT-1
Dukcatop noBopoTa TpyObl Kntou ans dputuHros MHA
M306paxeHune d, Mm ApTukyn M306paxeHune d, Mm Aptukyn
16 16APEX
20 20APEX 20-75 KFFSR-1
25 25APEX
Cko6a sikopHas Ans KpenneHus Tpye ®ukcatop ans m/n 1py6bl

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

16-20 SYA16-20
26 CLMP26-10
32 CLMP32-10
Kniou gns kpaHa MaeBCKOro nnacTMkoBbIn Cko6a ans Tpy6HOI n30nsLum
M306paxenne ApTuKyn M306paxenne Kon-Bo ApTukyn
KFF-M 20 wr SFT-20
Kntou ans dpunbtpa 10 SL Kntou ans dpunstpa BB
M306paxenne d, Mmm ApTuKyn M306paxenne d, Mmm ApTukyn
d 125 KFFR-10SL 175 KFFR-BB
3awutHaa runb3a* KoneHo Hanpasnsiowee ognHapHoe POCTepm (6alumak)™

M306paxenne d, Mmm ApTukyn M306paxenne d, Mmm ApTukyn

16-20 1620KS ' 16-20 1620KNEE

* 3alWnTHasA rnnb3a ycTaHaBNMBaeTCs Ha PUKCATOP-KONIEHO Pa3beMHblii Ans paguatopa
** BO3MOXHO M3roToB/IeHNe B 6e10M LBeTe
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CUCTEMbI TPYB M ®UTUHIOB A1 BOAOOTBEAEHNSA U KAHATIU3ALINA

1. TEXHUYECKAY NH®OPMALIUA U ONMUCAHUE CUCTEMDI

BKIMN

1.1. O6wasa nichopmauus

Cuctemy Tpy60NpPOBOAOB M CAHTEXHUYECKUX MPUOOPOB, COOMPAIOLLNX N OTBOLSLLMX UCMOMb30BaHHYIO BOAY W ObITOBbIE OTXOAbl BHYTPU
3[aHNS, Ha3bIBAlOT BHYTPEHHeN kaHanusauuein. OT kaxpgoro npubopa (MOKKa, BaHHA, YHWTa3) CTOKM 4vepe3 OTBOLHOW TPybompoBof
HaNpaBNSIOTCA B FOPU30HTAMbHBIA NO3TAXHbIA OTBOJ, @ 3aTEM — B KaHANM3aLMOHHbIA CTOSK. B nofBanbHOA 4acTn JOMa CTOSIK MEPEXOAMT
B FOPU30HTa/IbHY0 TPYOY-BbINYCK, OTBOASLLMIA CTOKM U3 3AaHNS B HAPYXXHYIO KaHaNM3aLnoHHyto ceTb. CTOYHbIE BOAbI U3 6acCeiiHOB, KOT/OB,
CUCTEM OTOMNEHUS U OYNCTKM TaKXKe OTBOASATCS B CUCTEMY BHYTPEHHENR KaHanu3auun. OHa siBnseTcs 6e3HanopHOM, NO3TOMY MpU YKaake
TPy6ONpOBOLOB HEOOXOAMMO NpefycMaTpMBaTh YKIOHbI 0T 140 4.

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

1.2. 0630p matepuanos Tpy6 ANs CUCTEM BHYTPEHHEN KaHaNU3aLuK

Ha NPOTAXEHUN MHOTUX AECATUNETUA OCHOBHbLIM MATepuasniom pr6 ona cuctem BHyTpeHHeVI KaHanusaumn oCtaBanca 4YyryH, nostomy
nogaB/ieHne n nocnenyrollee npumeHeHne naacTnkoBbIX pr6 MOXHO 6e3 npeyeein4yeHna Ha3eatb PEBO/IFOLMOHHBIM LLArom B 3TOW 06NacTu.

MpeunmyLyecTBa NONMMEPHBIX TPY6 B CPaBHEHWM € YYTYHHbIMMK:
« Jlerkuii Bec (B 15-20 pas nerye 4yryHa).
« BbICTpbIii MOHTaX, He TpebGyIoLWmniA cneunanbHOro 060pyaoBaHUS.
« BO3MOXHOCTb CKPbITOM NPOKNAAKK TPyOOnpoBoaa.
« HenoaBepXeHHOCTb XMMUYECKON U 3N1EeKTPUYECKOH KOPPO3uK.
« [nagkasi NOBEPXHOCTb BHYTPEHHEN CTEHKM (0TCYTCTBUE 3(hdheKTa «3apacTaHmsy).
« YCT0ii4MBOCTb K Nepenagam Temneparyp (He pa3pyLwaeTcs npyu NpoMep3aHnm).
« PacueTHblii cpok cnyxo6bl — cBblwwe 50 ner.

Pa3ButMe nnactMaccoBbiX MaTepuanoB M WX aKTUBHOE MPUMEHEHWE B NPOMBIWIEHHOCTM HAa4Yanocb B ABaALATOM CTONeTun. Hecmotps
Ha 60/ibllOe pa3HoOo6pa3sne, Ha CerofHsILLHWA AeHb B TPY6HOM NPOn3BOACTBE UX UCNONb3YyeTCd He 6onee pgecatka. Hanbonee wupokoe

NPUMEHEHME B CUCTEMAX BHYTPEHHEN KaHanu3aLuum nonyyuunn nonuatune (M3), nonusununxnopug (MBX) n noaunponunen (MM).

Kaxpabin us atux MaTepuasioB UMeeT CBOU NpenmyLlecTtea U HeAOCTaTKu.

Monuatunex

Bnepsble nonyyen B 1930 roagy, npou3BoacTBO Tpy6 M3 3TOr0 MaTepuana Hayvanocb B cepefuHe 1940-x ropoB. Cpean
paccmaTpuMBaeMblX MaTepuanoB WMeeT HaubOMblUyi0 31aCTUYHOCTb. HeTokcuyeH, He BAWMSIET Ha BKYC BOAbI, YTO [enaeT ero
MCMONb30BaHNE MAEaNbHbIM B CETAX NMUTHEBOIO BOAOCHAOXEHNS. [TONNITUNEH YCTONYMB K BO3AEHCTBUIO BaKTepuii n rpubka. Tpyobl
BNS BHYTPeHHeN kaHanusauuu u3 M3 coegunHsaoTcs 06bl4HO NPU MOMOLLM pacTpyboB, Takxe BO3MOXHA CBapka BCTbiK. OCHOBHOM
HeAoCTaTok TpyOG M3 MOAM3TUAEHA — HECMOCOOHOCTb BblAepxuBaTh Temnepatypbl Bbiwe 60 °C. Takxe BCNEACTBUE BbICOKOW
3M1aCTUYHOCTM TPYAHO 06€CNeynTb FrepMETUHHOCTb CUCTEMbI NPY PACcTPYOHOM COEANHEHUM.

MonusuHunxnopmpg,

lMepBbli U3 CMHTE3MPOBAHHbLIX NOSIMMEPHBIX MaTEPMANnoB, KOTOPbIA Obii nonyyeH ewe B 1860 roay. Ero maccoBoe npumeHenne
B NPOMbIWEHHOCTM Havanocb B 1930 rogy. Matepuan gBNsieTC AOCTaTOMHO MPOYHbLIM, HO MPW 3TOM XPYNKWUM, OCOOGEHHO Npw
Temnepartypax Huxe 5 °C. [pu ropeHum Boigenser S40BUTbIE rasbl: MOHOOKCUA M AUOKCUA yriepoaa u xnoposogopoaa. Tpyobl u3 MBX
COEAMHSAIOTCS MPW MOMOLLYW PACTPyOOB NN METOAOM «XONI04HON CBAPKU» (CKNEnBaHms).

Monunponunex

OpauH 13 Hanbonee COBPEMEHHDBIX U LLIMPOKO MCNONb3YEMbIX NOMIMMEPHbIX MaTepUanoB, MacCoBOE NMPUMEHEHNE 0CBOEHO B 1950-
X ropax. Enarop,apﬂ CBOMM CBOWCTBaM SIBNSETCH Hauny4ywnm pelleHnemMm anga cuctem BHyTpeHHeVI KaHan3sauuu. CToeK K MexaHu-
YeCkum BO3}J,el7ICTBVIﬂM, MMeeT BbICOKYHO yAapHYK BA3KOCTb. [loBbileHHas TepMOCTOVIKOCTb NO3BO/IAET BblAEPXMUBATb KaK BbICOKNE
(kpaTkoBpemenHo Ao 100 °C) Tak 1 Hu3kue (8o -40 °C) Temnepatypbl. [lonyckaeT nofHoe npomep3axue. Takxe noannponuieH obnagaet
BbICOKOM XMMUYECKOIN CTONKOCTBIO K BO3[ENCTBUIO KUCNOT W LLEN0Yen.

64



CUCTEMbI TPYB M ®UTUHIOB A1 BOAOOTBEAEHNSA U KAHATIU3ALINA

Ta6nuua N° 1. XapakTepucTku CUCTEM U3 NOMMMEPHBIX MaTep1anos

Martepuan YpnapHas Npo4HOCTb MexaHnuyeckas npoYHOCTb XuMnueckas CTORKOCTb InacTMYHOCTL Pa6oyee 3HayYeHne Temnepatypbl
MBX Hu3skasa Bbicokas CpepHss Huskas 40 °C
na Bbicokas CpepHss Bbicokas Bbicokas 60 °C
nn Bbicokas Cpepnnss Bbicokas Bbicokas 90 °C

1.3. MonTtax BKIM

Pe3ka Tpy6

Tpy6bl AN BHYTPEHHEW KaHaN13aLmm u3 NoNNNPonUaeHa BbiNyCKatoT B LUMPOKOM AnanasoHe AnuH. HecMoTps Ha 3710, B MPOLECce MOHTaxa
MOXeT BO3HUKHYTb MOTPEBHOCTb B MCMOMb30BaHWUN HECTAHLAPTHOW ANWHLI OTpe3ka. [Ans 3T0ro HeoO6XOAMMO OCYLLEeCTBUTb Pe3Ky TpyObl,
KOTOPas BbINOMHAETCS C MOMOLLbIO 06bIYHOM HOXOBKM C MENKUMM 3y6Lamu. [ins ob6ecneyenns 60MbLUe TOYHOCTM pe3Kn 00bIYHO UCMONb3YIOT
cneumanbHbIn Xenob ¢ pa3pe3oM, NepneHanKynsapHbIM K ocu Tpy6bl. Mocie BbINOSHEHUs pe3ku Kpaii TpyObl HYXHO CHavana obpaboTaTbh
HOXOM MW HaNWAbHWUKOM, @ 3aTEM CHATb hackKy, NPUMEHSAS MHCTPYMEHT AN CHATMS hacku, MO0 3a4ncTutb ee nog yriaom 15° 6apxaTHbiM
HanuIbHUKOM. [oBEpXHOCTb (hackn AOMKHA ObiTb aBCONMIOTHO MMALKON, AN TOrO YTOObLI M30exXaTb NOBPEXAEHNS YNIOTHUTENBHOIO KOHLA
pactpyba, B KOTOPbI OyAeT BCTaBneHa Tpyoba.

Hu B koem cnyyae He cnepyert paspesaTtb hacoOHHbIe U3AENUN-0TBOAbI, TPOAHMKU, KPECTOBMUHbI U T. A. Pa3Mepbl 3TUX M3AENNiA CTPOro
onpeaeneHbl NPOM3BOANTENEM, U UX HAPYLUEHWE MOXET CAeNaTb HEBO3MOXHO NOCNEAYIOLLYIO SKCMTyaTaLmio.

CoepuHeHue Tpy6

TpyObl 1 thaCOHHbIE YaCTU ANS BHYTPEHHEN KaHAIM3aLyMmn U3 NOIMNPONMUIEHa COEAMHSAIOTCA MeXay CO60 C NOMOLLbI0 pacTpyboB. B pactpy6
BMOHTUPOBAHO YM/IOTHUTE/IbHOE KO/IbLO U3 CUMHTETUYECKOro Kay4dyka, KoTopoe obecneynBaet repMeTn4yHoCTb COeANHEHNA U UCKN4YaeT
BO3MOXHOCTb MepeKoca Uan CMeLLEHUS.

MoHTax
IMpu MOTHaxe cnegyer:
1. OuncTUTb rNagkuin KoHew, TpyObl M PacTpy6 OT 3arpsi3HEHUI.
2.poBepUTb YNNOTHUTENBHOE KOMbLO Ha Hannune AedhekToB N CMELLEHNS.
3. O6paboTaTh CMa3blBaOLLMM BELLECTBOM MECTO COEANHEHNS TPYObl. MOXHO MCNOMb30BaTh CU/IMKOHOBYIO
CMa3Ky UM MbIfbHbBIA PACTBOP, HU B KOEM C/lyHae Heflb3s NPUMEHSTb MUHepasbHble Macna.
4. CoepnunTb pacTpy6 ¢ Tpy6oit. Mnagkuii KoHeL, TpyObl BBOAMTCA A0 0TKa3a B My(hTy, @ 3aTeM BbITArMBaeTCs
Ha3ap Ha 10—15 mM. Takum 06pa3oMm, Ha KaXa0M CTbIKe CO3[1aeTcs 3a30p /151 KOMMNEHC AL TMHERHOTO
paclmpexns.

3awWuTHasa runb3a

CoeaunHeHna Tpy6 cnedyet BbINOMHATb, HAYMHAS C CAMOW HUXHER TO4YKM. Mpu NPOXOXAEHUM Yepes
nepekpbITUe BepTUKanbHas TpyGa NOMELLAETCA B 3aLUMTHYIO TUb3Y C YYETOM BO3MOXHOIO NIMHERHOTO
pacLMpeHus.

HenopBuxHas
<«— onopa
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1.4. JIuHenHoe paclumpeHue

[Mpn MoHTaxe Tpy6 HeOOXOAMMO YunUTbIBaTh TEPMUYECKOE YANMHEeHne MaTtepuana. Tpyobl n hacoHHble YacTv u3 11 umetoT koathuument
nuHerHoro pacwmpenns 0,12 mm/m °C. B Tpy6onpoBoaax ¢ pacTpyOHbIM COeMHEHNEM KOMMEHCALNS TEPMUYECKOrO YASIMHEHNS NPOUCXOANT
MMeHHO B pacTpybax. Bo Bpema monTaxa Tpy6 anameTpom Bbiwe 50 MM, cnegyet octaBndtb B pactpybe 3a3op 10-15 mm (ans 1pyo
¢ amameTpom MeHee 50 mm 3a30p gonmxeH coctaBnsTb 10 Mm). Mpu 3T0M pacTpyd HEOOXOAMMO 3aKPENMUTL C MOMOLLBIO HEMOABUXHOW OMOPbI.
Takum o6pa3om, ocTaBLuKecs B pactpybax 3a3opbl 10—15 Mm OyayT KOMNEHCUPOBATL YAMHEHME W CKaTHUe TPYO Npu U3MEHEHU TeMNepaTypbl.

Pt

HenogswxHasi  10-15 MM — KOMNEHCUPYIOLLWIE 3a30p
oropa

1.5. ®ukcauusa

CTOKOBbIE TPYObl BHYTPEHHER KaHaNM3aLuun [OMKHbI ObiTh CKogrf’gggm —>
CMOHTMPOBAHbI Kak MOXHO O6nmxe K caHtexnpubopam. [lpu
MOHTaXe HYXHO YeTKO CO6M0faTh MOHTaXHble CXEMbl U PELLEHNS
Mo NOAK/KYEHNIO CaHTEXNMPUOOPOB, YKa3aHHble B MPOEKTHOMN [AOKY-
MeHTaumun. Kaxpas cekums CTosika Ao/kHa ObiTb 3auKCMpoBaHa
K CTEHe NpuW MOMOLLM HEMOABWXHOA ONOPbI, KOTOPYI HE0BX0ANMO HenopBmxHas
pa3MecTUTb noJ pactpy6oM. CTOSIKOBas M rOPU30HTaNbHAs TPyObI onopa
LO/MKHbI KPEMUTbCS KakK HEMOABMXHBIMK, TaK U CKOMb3SILLMMM
onopamu. B 1abn. 2 npeactaBneHbl PeKOMEHAYEMble PacCTOsfHUS
MeXAy HeMnoABWXHLIMM Onopamu st TPY6 U3 NOAUNPONUIEHa (M).

MakcumManbHoe pacctosiHue Mexay onopamu ans Tpy6onposoaos (M)

Tabnuua N° 2
HoMMWHanbHbIA BHELLHWA fuameTp Cnocob MoHTaxa TpybonpoBoaa
dn, Mm rOPU30HTa/IbHO BEPTUKaNbHO
32 0,4 0,8
40 0,5 1,0
50 0,5 1,0
75 10 20
110 1,0 2,0
160 15 2,0

1.6. MpoTtuBonoxapHas 6e30nacHOCTb

[lna npefoTBpalLEHNsT pacnpoCTpaHEHWs Moxapa Mo naacTukoBbiM Tpy6onposofam (M3, MBX, MMM) B cuctemax BOJOCHAOXEHUS U
KaHann3auun XWUblX U NPOMBbILWEHHbIX 3[aHUA MPUMEHSETCS NPOTMBOMOXapHas camocpabaTbiBatollast MygTa, KOTopas OTHOCMTCS K
MaCcCUBHbIM CUCTEMAM NPOTUBOMNOXAPHOMN 3aLLUUTbI.

B 3aBMCMMOCTM OT MN@HMPOBKM MOMELLEHUIA MPOTUBOMOXApHas My(dTa MOXET MCMO/b30BaThCA KaK B WAXTaX, Tak M Ha OTKPbITbIX
Tpy6onpoBoaax. Mydta ycTaHaBIMBAETCS Ha Kaxayto TpyOy, NPOXOAsLLyto Yepe3 CTeHy uan nepekpbitue. Mpu nepexone Mexay staxamu
MychTa CTAHOBWTCS BMIOTHYHO K BEPXHEMY MEPEKPHITUIO UM BHYTPU HETO.

B cnyyae BO3HWKHOBEHMS Moxapa MydTa MpensaTcTBYeT PacnpoOCTPaHEHWIO OrHS M [AbiMa No TpybonpoBOAy, NIOKANU3ys ouar.
MpoTuBonoxXapHasa MydTta 06ecneynBaeT OrHECTOMKOCTb MECT MPOX0Aa NONMPONUAEHOBLIX TPYO Yepes3 NEPEKPLITUS B TEYEHWE TPEX HACOB,
4TO COOTBETCTBYET KNaccy orHectonkocty El 180.
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Kopnyc MychTbl M3roTOBIEH W3 OLMHKOBAHHOW CTanu TOMWMHOM 1 MM. BHyTpW koprmyca pacnonioxeH BKafplll U3 OrHE3alUTHOro
TEPMOPACLUMPSIOLLErocs MaTepuana, KOTOPbIA NPy HarpeBaHWM B YC/IOBUSIX MOXapa NepeKpbIBAeT MyT NPOHUKHOBEHWS OTHS B CMEXHble
nomewieHnsi. KoHCTpyKUMs Kopriyca — pa3bemHas, CreuuasbHas 3alleka Crnoco6CTByeT GbiCTPOMY BbIMOJHEHUIO MOHTaXHbIX Pador.
KpenneHue MydTbl K MOTOMOYHOMY NEPEKPLITUIO MPOU3BOANUTCS C MOMOLLBI0 MPUCOELMHEHNS IENECTKOB MeTalInieckoro Kopnyca Mybi
nocpeacTBOM BUHTOB U Ato6eneil.

OCHOBHble XapaKTepPUCTUKMU CTaHAAPTHO| NPOTUBONOXapHO! MychTbl AuameTpom 110 Mm:
« [abapuTbl: HapyXHbIA gnameTp — 132 MM, BHyTpeHHUA — 110 MM, BbicoTa — 60 MM, Mmacca — 360 T.
« Temnepatypa cpabatbiBaHus: 170-200 °C.
« Knacc ornecroikoctu: El 180.
« Jlerknii MOHTax, BO3MOXHOCTb YCTAHOBKM B TPYAHOLOCTYMHbIX MECTaXx.
« [IpuMeHeHe cneumnanbHbIX MOKPbITUIA 1 CNIaBOB 06ecreynBaeT BbICOKYIO 3 heKTUBHOCTb 3aLLMTbI OT NOXapOB.

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

2. BHYTPEHHASA KAHAJIU3ALUUSA — TPYBbl U ®ACOHHDIE

YACTHU

TPYBA PACTPYBHAS
d, S L
npegenbHoe npegenbHoe npegenbHoe
HOMUHanN HOMMUHanN HOMMUHanN
OTK/IOHEHUE OTK/IOHEHNe OTK/IOHEHUE
32 0,3 1,8 0,4
40 0,3 1,8 0,4 150; 250;
500; 750; 10
1000; 1500
50 0,3 1,8 0,4 2000; 3000
10 0,4 27 05
0TBO[,
o=15 o=30 o =45 o =67°30 o =87°30

MM Z.,MM Z1, MM Zz’ MM Z1, MM Zz’ MM Z1, MM Zz’ MM Z1, MM Zz’ MM

5 7 6 " 9 12 14 17 20 22 47

5 8 7 1 10 14 16 20 23 26 47

4 s 50 5 9 9 12 12 16 20 23 28 31 48

£ !I—L, 110 9 14 17 21 25 29 40 44 57 61 58
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[IBOVHOW PACTPYB HAZLBWXHAS MY®TA
D1, MM L, He MeHee MM D1, MM L, He MeHee MM
32 103 32 101
40 103 40 101
50 105 50 103
10 128 10 125
KPECTOBMHA OIHOMMOCKOCTHAS
a=45 a=87°30
D1, MM Dz’ MM t,
Z1, MM Zz’ MM Z3, MM Z1, MM ZZ, MM Z3, MM
50 50 12 61 61 28 30 30 48
10 50 17 104 91 28 60 32 58
10 110 25 134 134 57 62 62 58
DOUKCATOP 3ATJIYLLKA
Pa3mep, Mm D1, MM I, MM
32 28
32
40 28
50
50 28
1o 110 32
TPOMHUK
a=45° a=87°30
D,/D,, mm t,
Z, MM Z,, MM Z, MM Z, MM Z,, MM Z, MM
32/32 8 37 37 19 21 21 47
40/32 4 4 40 19 24 21 47
40/40 10 49 49 23 25 25 47
50/40 5 56 54 23 30 25 48
50/50 12 61 61 28 30 30 48
a 3' -
"
- = 110/50 17 104 91 28 60 32 58
|
110/110 25 134 134 57 62 62 58
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MEPEXOA PEAYKLIVOHHbIN
D1, MM Dz' MM Z1, MM t,
1' e 40 32 23 47
50 40 12 48
|
s _] 110 50 40 58
TPOVHUK
a=45° a=87°30
D1/D2, MM t,
Z1, MM ZZ, MM Z3, MM Z1, MM Zz, MM st MM
32/32 8 37 37 19 21 21 47
40/32 4 4 40 19 24 21 47
40/40 10 49 49 23 25 25 47
B
— 50/40 5 56 54 23 30 25 48
_-\.! N 50/50 12 61 61 28 30 30 48
=~ / {
3 110/50 17 104 91 28 60 32 58
|
£ 110/10 25 134 134 57 62 62 58
PEBU3US MPOTUBOMOXAPHAA MAHXETA
D1, MM
D1/D2, MM Z,MM Z,, MM 20
25
32
40/40 23 25
40
50
50/45 28 30 65
75
90
100/98 57 62 110
160
KOMMEHCALIMOHHbIN MATPYBOK
D1, MM I, MM t, MM
]
: 1 — 50 60 48
-—
110 72 58
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3. TEXHWHECKAA AHO®OPMALIUA U ONMNCAHUE CUCTEMDI

SML

3.1. SML — cuctema 6e3pacTpy6HbIX Tpy6 U3 YyryHa

JINTEMHbIA YyryH ABNSETCH KNaCCUYECKUM MaTepUanom Ans KaHann3aLMOHHbIX TPY6, NPUMEHSEMBIX B 3[aHUSX.

SML — cuctema 6e3pacTpy6HbIX TPYO M3 NIMTERHOMO YyryHa, OKOHYATENbHO MPULLEALLas Ha CMeHy pacTpyOHbiM Tpybam B 1982 rogy.
WcnbiTaHHoe Cbipbe, YA06HbIE B MCMONb30BAHUN (OUTUHIU N HALEXHbIE COeANHEHNs 06pa3yioT ManorabapuTHyto, HaAEeXHYI0 B SKCnayaTaLum
W M3HOCOCTOMKYIO CUCTEMY, KOTOpast MO/HOCTbIO COOTBETCTBYET BbICOKUM TPeOOBaHMAM COBPEMEHHOrO KayeCTBa XWMbs U TEXHUYECKOro
OCHALLEHNS 3AaHUIA, a Takxe BbINOMHSAET Takne BaXHble Tpe6oBaHnsa 6€30MacHOCTH, Kak 3ByKOM30M1ALMS U NPOTUBONOXApHas 3aluuTa.

TexHnueckoe kayectBO SML-cuCTeMbl CMOCOGCTBOBANO TOMY, YTO BaXHELUME Y4acTKM APEHaXHbIX CUCTEM 3AaHui [KaHanusaums,
MarucTpanbHbli (FNaBHbIA) TPYOONPOBOA, @ TakXe A0XKAEBaAs KaHanu3saLmus, nponeratLas BHyTpU 34aHNS] U3roTaBAMBAIOTCA, KaK NpaBuno,
N3 NIUTERAHOro YyryHa.

CBoiicTBa MaTepuana

MnotHoCTb YnapHasi npo4HOCTb Kosdpepn _
LIMEHT NUHENHOrO PacILMpeHus
npumepHo 7,2 kr/am® (71,5 kH/T®) (NMnk npoyHocTn Ha cxatne) S 350 MIMa Toneko 0,0105 mm/MK (Mexay O u 100 °C) cootseTcTayet
MMHUManbHAs NPOYHOCTb HA Pa3pbIB Moaynb ynpyroctu KO3t (hULIMEHTY MHEeHOro paCLIJGMpeHMﬂ 6eToHa; BO3MOXHa
™50 MMa ans coutuHros 200 MMa ans Tpy6 018.10% 10 12 . 10% H/mm? yknajka B O€TOH

MpoyHocTb Ha cxatue

Koadhcpuumenr Myaccora
npumMepHo 3—4-KpaTHas BENNYMHA NPOYHOCTY Ha bpnu Y

~0,3)
paspbiB
KosthchHumeHT Tennonepenaym XuMmnueckas CTOMKOCTb
50 63 B1/MK 20p°(? SML BbICOKOYCTOUMBBI MO OTHOLIEHMIO K CTOKaM 3AaHNi
MpouHocTb Ha cpe3 —-60 Br/MK (npu ) cpHoT2 8012
npumepHo 1,1-1,6-kpaTHas BEIMUYMHA NPOYHOCTH Ha TepMuueckas CToAKOCTb
paspbiB

SML cootBeTcTBYET KNaccy ropexns A2
B cootBeTcTBUM € EN 13501 — He roput’

*TIpoBepeHo COOTBETCTBME CUCTEM KaHanM3aLMOHHbIX Tpy6 ctaHaapTy EN-877, npunoxenue F.2 koToporo noatBepxaaet: «HyryHHble U3aenns B COOTBETCTBUM

C 370/ €BPONENCKON HOPMOW He ABNSIOTCS rOPIOYUMM U BOCMNAMEHSIOWMMICS. B Cnyyae noxapa OHM COXPaHSIOT CBOM (PYHKLIMOHANbHbIE CBOVICTBA W CBOIO HAfEXHOCTb
B TEYEHME HECKOMbKUX YaCOB, TO €CTb UX CTEHKM OCTAIOTCS FepMETUYHbIMM NO OTHOLLEHWUIO K NIaMEHM, ra3am, He NpeTepneBas 3HaunTeNbHbIX AethopmaLmii u N310MOB.
LlenocTHoCTb NPOEMOB B CTEHaX U NepeKpbITUAX COXPAHAETCS».

3.2. MpeunmyLyecTBa YyryHHO! CUCTEMbI KQHA/IM3aLUK

) @ @

3ByKOM3ONALMA — MpepoxpaHutenbHbie HeuyBcTBUTENIbHBI K BBICOKUM MpocToii, yHMBepCcanbHbli MOHTaX —
6ecLUyMHbIii CMB BOAbI npoTuBonoxapHbie Mepbl SML — M HU3KUM Temnepatypam — 6e3 cneunanbHoro MHCTpyMeHTa
TPYObI U (PUTUHTY SBASIHOTCS He3HauuTeNbHOE TennoBoe
HEeropoYMmMmn paclumpetue (0,0105 Mm/m¥)

COOTBETCTBYET NnokasaTensiM 6eToHa.
Bnaropaps aTomy Bo3MOXHa
yKnagka B 6eToH

100%-Hoe BTOpU4HOE He pactpaumBatotcsa pecypcbi BHyTpeHHee NOKPbITHE C 3aLYUTHbIM Haunyuwas 3awmra TMHroB
ncnonb3oBaHue — (MCTOYHMKM Cbipbsl) — CNnoeM — BbICOKOKa4eCTBEHHbIM OT KOPPO3MM C MOMOLLbIO
HET Npo61eM, CBA3aHHbIX npogaykuus SML coctout OBYXKOMMOHEHTHbIM COCTAaBOM YCOBEpLUEHCTBOBAHHOTO

C yTUNM3aUmen OTX0[0B NPenMyLLECTBEHHO U3 XEeNe3HOro 1oMa NOKPbITUS IMOKCUAHON CMONOW
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s

IKOHOMUSI BpEMEHU — Bbicokasi npoYHOCTb — Bbicokasi U3HOCOYCTORUYNBOCTD — CrabunbHas U coxpaHsiowas opmy,
ObICTPbI MOHTaX C MOMOLLbIO HaMHOro NPeBOCXoaAnT TpeboBaHus npeBOCX0AHas 06TekaeMoCTb ynaponpoyHas
pa3bemoB craHpapta EN 877 6naroaaps rnagkon NoBEPXHOCTH

3.3. KoHTponb KayecTBa

CepTVICbI/ILlVIpOBaHHaFI cuctema obecneyeHns kauecTeaum rapaHTna KayecTtBa YyryHHbIX KaHaIM3aUNOHHbIX prﬁ, (bVITVIHFOB u coeimHutenei
ABNATCA HALUWUMKN NOCTOAHHBIMU NpUopuTeTaMmn B Npon3BOACTBE.

3.4. Tpe60BaHUSA U KOHTPOJb

Tpe6oBaHMsa B COOTBETCTBUM C: EN 877
CONeBoii TyMaH 350 vyacoB
YCTORYMBOCTb K CTOYHBIM BOAAM' 30 aHeii npu 23 °C
YCTONYMBOCTb K XMMUYECKIM BeLecTBam ot pH 2 no pH 12, 30 axeii npu 23 °C
UCNbITAHNUS Ha CTONKOCTb K TEPMOLMKNNPOBAHMIO 1500 unknos o1 151 go 93 °C

*TUNUYHbBIA coCTaB CTOYHbIX BoA cMoTpu EN 877:1999/A1:2006, pasnen 5.7.2.2, 1abn. 5.

3.5. TexHonorus HaHeceHUs NOKPbITUI Ha TpYObl SML 1 hUTUHIK

Tpy6bl SML 1 (hnTMHrM NOKPbIBAKOTCS BHICOKOKAYECTBEHHBIM KPACHO-0YPbIM MOKPbLITUEM W3 IMOKCUMAHOW CMOSbl. HaHeceHne nokpbITus
3MOKCMAHON CMOJION Ha BHYTPEHHIOKO W BHELLHIOW NOBEPXHOCTb (hUTUHIOB MPOMCXOLMT METOAOM MOIHOTO NOTPYXEHUS, NOCAE Yero UTUHIN
00xuratotcs Ha npoTsukeHun 45 munyT npu 180 °C. bnarogaps 3TOMy BO3HWUKAET BbICOKOMPOYHOE COEANHEHNE MeXAY (DUTUHFOM U NOKPbLITUEM,
a TakXe CONpPOTUBIAEMOCTb K TEPMUYECKUM U XUMUYECKUM BO3AEACTBUAM, KOTOPAs NPEBbILLAET O4EHb CTPOrne Hopmbl cTaHgapTos EN 877,

Tpy6bl SML nOKpbITbl KPACHO-KOPUYHEBON FPYHTOBKOW TOAWMHON B 40 MUKPOH B COOTBETCTBUM C AeicTByoWMM cTaHaapTom EN 877,
B C/ly4ae HeoOX0AMMOCTM Ha FPYHTOBKY MOTYT ObiTb HAHECEHbI CTAHAAPTHbIE OPraHNMYECKMEe Naku M MHOTOC/I0AHOE TaKOKPACOUYHOEe NOKPbITHE.
MoKpbiTMe Ha BHYTPEHHIO MOBEPXHOCTb HAMbIASAETCH CETYATbIM 3MOKCMAHLIM MaTepuanoM LBETa OXpbl M HafeXHO 3alumwaet Tpyoby
OT arpeccuBHbIX CTOKOB.

Tpy6bl SML cootBetctBytoT Tpe6oBaHuam FOCT 6942-98 “TpyObl YyryHHbIEe KaHANN3aLNOHHbIE U (PACOHHbIE YaCTh K HUM”.

MapkupoBka

1. MapkupoBKa 3aBOAa-M3roToBUTENS.

2.EN 877 — HaumeHOBaHWe CTaHAapTa, COrNacHo KOTOPOMY
M3roTOBNEHA NPOAYKLMS.

3. HoMuHanbHbI uaMeTp 1 yron HakoHa TPOMHMKA.

4. [lata npon3BoaCTBa U3penus.
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CUCTEMbI TPYB M ®UTUHIOB A1 BOAOOTBEAEHNSA U KAHATIU3ALINA

3.6. UHCTpYKLMA MO MOHTaXYy

SML-Tpy6bl, (OMTUHIU 1 COEANHUTENBHBIE CUCTEMBI M3TOTABMBAIOTCS U KOHTPOAMPYIOTCS B COOTBETCTBUM €O cTaHgapTom EN-877. TpyObi
SML pa3spesatoTca noTpebutensmMm B COOTBETCTBUM C XeNnaemMon AnHON. TpyObl U (UTUHTI COELUHSIOTCS COOTBETCTBYIOLMMMU XOMYTaMMU.

Fopu3oHTanbHble TPY6ONPOBOALI AOMKHBI ObiTh JOCTATOYHO 3aKPEN/IeHbl BO BCEX MeCTax W3MEHEHUS! HampaBneHUs U OTBETBMIEHMSAX.
CnyckHon Tpy6onpoBog (CTOSIKM) HEOOXOAMMO 3aKPENATb C MAaKCUMasbHbIM UHTEPBANIOM B 2 M. B 3[aHMAX BbICOTHOCTBIO A0 MATU 3TaXen
ctosikn ot DN 100 Heo6xoamMmMo hrkCMpoBaTh OT 0CeiaHus C MOMOLLbIO 0Nopbl CTOsiKa. Kpome Toro, B 3aaHUsX 60/IbLUE 3TaXHOCTM HE06X0AMMO
BCTPanBaTh Ha KaXAOM MATOM 3Taxe Onopy CTosKa.

Tpy6onpoBoAbl A9 CTOYHbIX BOA OCHOBaHbl MO MPUHUMMNY Oe3HanopHbix. OfHAKO 3TO He WCK/YaeT, 4To NpW OnpefeneHHbIX
IKCMN/IyaTaLMOHHbBIX COCTOSIHUAX BO3MOXHO BO3HWKHOBEHWE [aBieHus B TpybonpoBofax. [1031oMy Tpy6onpoBOAbl A/ CTOYHbIX BOA U
BEHTUNALMOHHbIE TPYOONPOBOAbI LO/MKHbI BbIAEPXMBATb JABMEHNE U COXPaHATb MOCTOSHHYIO FePMETUYHOCTb NPU BHYTPEHHEM W BHELLUHEM
130bITO4YHOM AaBnenuu B npegenax o1 0 go 0,5 6apa npu BO3MOXHOM B3aMMOAENCTBUM MeXY TPYyOONPOBOAOM M €10 BHELUHAMM YCIOBUSIMA.
[nqa Toro 4yTo6bl BbIAEPXaTb 370 AaBAEHNUE, YacTV TPyOONPOBOAA AOMKHbI ObiTb COEAUHEHbI, YCTAHOB/EHbI U 3aKPENeHbl 0CEBbIM CUI0BbIM
3aMblKaH1eM.

Cnepyet o6patuTb BHUMaHWE, YTO B TPyOOMPOBOAAX ANS CTOYHbIX BOA MOXET BO3HMKHYTb 00fiee BbICOKOE BHYTPEHHEE AaBheHue,
yem 0,5 6apa, Hanpumep, B:
 KO/NeKTopax AOXAEBOW KaHaNU3aLumum;

« TpybonpoBofax B 30Hax 06paTHOro NOANopa;
CTOYHbIX TPy6ONPOBOAAX, MpofierawLmnx 6onee 4em Yepes 0HO OCHOBaHWe, 6e3 AaNbHENLLEr0 BbIMyCKa;
HanopHbIX TPy60NPOBOAAX N0 Nepekayke CTOUHbIX BOA,.

Tpy6onpoBoabl C COeAnHEHMs MU 6e3 OCEBOr0 CUOBOTO 3aMblKaHUS, B KOTOPbIX MNAHOMEPHO BO3HMKAET WM MOXET BO3HUKHYTb
B 3KCNyaTaLMOHHOM COCTOSIHUM BHYTPEHHEE [aB/eHNe, He0OXOAMMO HALEeXHO 3aKpenuTb MPeXae BCEro npu U3MEHEHUSX HampaBneHus
C NMOMOLLbI0 COOTBETCTBYIOLLNX KPENNEHUA NPOTUB COCKaNb3blBaHNUS U CABUra ocu. Tpebyemoe 0CeBOe CUI0BOE 3aMblKaHWe [OCTUraeTcs

B Tpy6ax SML n chutuHrax SML ¢ nomOLWbl0 YKPEnaeHns COeAMHEeHUA AOMOHWUTENbHbIMU MaHXeTamu (Kpane) (BHYyTPeHHee AaBneHune
no 10 6ap).

OCHOBHaA
/ BEMTHARLMA

BOfa
- manpimep, DN 100
| CTONMbIe BOM
|
1
|
|
;‘
NPOTHRONOKAPHAR
WIOAMMA
npi TpeBoraniax
NPOTHEONGEKAPHOR = DN 50 %,
GelonacHocTi A

BEHTMRRLIA, BEXOAALIAR
" 4epes kphiuy

xpane npi
N(MHMHNII“\\‘\\\_
N
i 57 K2 BIpHANT:
B Kpane Ha HANOPHOM BENTHNRLMA,
Bepuira Gpoika yeryna Tpybonposcae NOACORAMHERHAR
YAMUM = yposens oBpaTHoro K IA2EHORA

noanopa (echt va MecTe ve & \ - S GENTMAALIN
JANOXEHO NHIYE) | E
. ] I o Kpane, ec faBnexme
’ L npessiuaer 0,5 bar
[ | s
Hanpstmep, DN 80

BYOKHOR KaHan

MOfbEMHAA JCTAHOEED
AN CTOMNb BOJy

72



4. Ob30P NMPOAYKLIUU

CUCTEMbI TPYBE M ®UTUHIOB A1 BOAOOTBEAEHNSA U KAHANIU3ALINA

4.1. KoHCTpYKTUBHbIE pa3mepbl: TPYObl, PUTUHIU, COEANHEHUSA

TR HapyxHbli auametp, Mm TonwmHa CTeHbl, MM Bxgﬂlerl:m Bec tpy6bI MoBepXHOCT
BHYTPEHHYiA DE JA0nyCTMOoe o TPYOb! ¥ (haCOHHbIE YacTH, o nycrasn — HamONHEHHAS! MOSHOCTLHO npmﬁn?amenbuo
AvameTp DN, v OTKIIOHEHME, MM [IONYCTMOE OTKTIOHEHME, MM | yrinoTHemmAt |  MPUGTMSATENHOKT/M | —MHGIIMSATESIBHO KI/M RigHaM
50 58 3,5 -0,5 30 4,3 6,4 0,18
+2/-1
100 110 3,5 -0,5 40 8,5 16,7 0,35
150 160 +2/-2 4,0 -0,5 50 14,2 32,2 0,50
200 210 5,0 -1,0 60 233 54,5 0,65
250 274 +2,5/-2,5 55 -1,0 70 33,5 87,6 0,85
300 326 6,0 -1,0 80 43,6 120,6 1,02
4.2. SML-T1py6bi u haCoHHbIE YacTH
Tpy6a 3000 mm Yeprex DN Kr/w.
50 13,0
100 25,4
H 150 425
N
i 200 69,8
250 102,5
300 130,7
Oteog 15° Yeprex DN Kr/wr. X
: 50 04 40
X |
| 100 10 50
1
X\ [ 150 25 65
15° 200 4,6 80
Oteop 22° Yeprex DN Gma X
}
el
| 100 1,3 50
73
OtBog 30° Yeprex DN Kr/wr. X
50 0,5 45
I 100 13 60
>
150 3,0 80
\
200 54 95
X
250 9,7 110
30°
300 15,5 130
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CUCTEMbI TPYB M ®UTUHIOB A1 BOAOOTBEAEHNSA U KAHATIU3ALINA

OtBop, 45° Yeprex DN Kr/wr. X
50 0,5 50
100 1,6 70
150 3,5 90
200 57 110
X 250 103 130
45°
300 16,5 155
OtBop, 68° Yeprex DN Kr/wr. X
L 50 0,7 65
L 100 1,9 90
AY
150 43 120
70°
200 77 145
OtBop, 88° Yeprex DN Kr/wr. X
50 0,7 65
100 1,9 90
150 43 120
200 77 145
300 28 262,6
0TBOA C yANMHEHHbIM KoneHoMm 45° Yeprex DN Kr/wr. X1 X2 K
K
*
e 100 42 250 70 180
Kz
X1
OTBOA C YANMHEHHBIM KonieHoM 88° Yeprex DN Kr/wr. X1 X2 K
100 42 250 70 180
[IBoitHoe koneHo 88° Yeprex DN Kr/wr. X1 X2 K
50 1,0 50 100 121
100 3,2 70 140 170
150 6,2 90 180 219
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CUCTEMbI TPYB M ®UTUHIOB A1 BOAOOTBEAEHNS U KAHANIU3ALINA

KoneHo ¢ ycrnokouTenbHbIM yyactkom 88° Yeprex DN Kr/wr. X1 X2 K
100 4.8 70 312 291
| 150 9,6 90 334 326
OnopHas Tpy6a Ans CTosKoB 6€3 Yeprex DN s D L
OMOPHOro KonbLa
D 50 1,3 87 200
100 2,7 145 200
150 4,0 195 200
] 200 59 245 200
250 18,7 340 300
300 24,0 3293 525
OnopHoe KonbLo ¢ BYIKaHU3MPOBAHHOM Yeprex DN KO/, D1 D2 A B C
pesunHoi
50 0,8 61 93 195 148 25
100 14 15 147 250 202 28
150 2,0 163 199 300 252 30
< 200 3,0 215 250 360 310 30
250 6,0 288 3475 446,4 395,9 24,4
300 9,5 340,5 401 500 449,5 30
PeBu3ms ¢ KBaAPaTHOMN KPbILLIKOK Yeprex DN Kr/wt. H © d A F L
100 70 83 160 100 200 230 340
150 12,8 12 215 150 250 280 395
200 25,2 137 265 200 300 330 465
250 36,5 170 330 259 350 426 570
300 51,0 195 380 309 400 476 640
PeBu3us ¢ KpbiLwKoOW Yeprex DN Kr/wr. H di d2 L
50 2,3 59 53 105 190
100 48 84 104 159 260
150 15 86,2 153 m 323
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CUCTEMbI TPYB M ®UTUHIOB A1 BOAOOTBEAEHNSA U KAHANIU3ALINA

TopueBas 3aryLika Yeprex DN Kr/wT. L
50 0,3 30
100 0,8 40
150 1,6 80
L
200 31 60
250 6,0 70
300 9,5 80
epexofHnK BHELLEHTPEHHbI Yeprex DN Kr/wt. A L
100/50 0,9 25 80
150/50 2,0 - -
150/100 2,2 25 105
L 200/100 41 50 15
|
200/150 43 25 125
250/150 6,8 57 140
A 250/200 70 32 145
300/200 1,4 58 160
300/250 12,4 26 170
TpoitHmk 45° Yeprex DN K/, X1 X2 X3 L
50 x 50 14 50 135 135 185
100 x 50 2,3 35 165 165 200
100 x 100 44 70 205 205 275
150 x 100 6,5 55 240 240 295
150 x 150 83 90 265 265 355
200 x 100 10,0 40 265 265 305
Lo |X3 200 x 150 13,3 75 300 300 375
200 x 200 177 15 340 340 455
250 x 100 13,6 15 310 310 325
X1 250 x 200 20,4 90 385 385 475
250 x 250 315 130 430 430 560
300 x 200 30,0 70 440 415 485
300 x 250 36,9 15 465 465 580
300 x 300 48,2 155 505 505 660
Tpoiinuk 70° Yeprex DN Kr/wwt. X1 X2 X3 L
50 x 50 0,9 55 80 80 135
100 x 50 1,9 55 110 100 155
X3
L
100 x 100 2,9 85 130 130 215
X1
200 x 200 12,2 140 225 225 365
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CUCTEMbI TPYB M ®UTUHIOB A1 BOAOOTBEAEHNSA U KAHAIU3ALINA

TpoiHmk 88° Yeprex DN Kr/w. X1 X2 X3 L
‘_\ 50 x 50 11 79 80 66 145
] 88"
‘—‘“‘35-> 100 x 50 21 94 105 76 170
I
X3 | 100 x 100 29 15 15 105 220
I
. [ I
150 x 50 44 100 140 100 200
X1
| 150 x 100 47 130 145 15 245
X2 150 x 150 6,9 158 155 142 300
KpectosuHa 45° Yeprex DN Kr/w. X1 X2 X3 L
100x 50 2,7 36,3 167,3 167,3 203,6
100 x 100 3,8 70 130 130 215
L
150 x 100 9,0 55,9 2424 2425 298,4
150 x 150 10,8 915 269,3 269,3 360,8
KpecToBuHa gByxnnockocTHas 88° Yeprex DN Kr/wr. X1 X2 X3 L
100 x 100 x 100 3,4 15 120 105 220
150 x 100 x 100 6,1 130 130 145 245
KpectoBuHa 68° Yeprex DN Kr/wr. X1 X2 X3 L
ont | ~68°
—~\DNa 100 x 100 x 100 3,6 85 130 130 215
\ y
KaHanM3aUMOHHbI CUCpOHHbIN Yeprex DN | krfwr. | | h X1 X2 X3 Xa w
3aTBOp
50 2,9 190 250 182 68 122 68 60
I
o 100 9,5 325 392 282 110 215 110 100
h
X1 150 21,8 470 493 348 145 325 145 100
200 38,4 600 600 420 180 400 200 100
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CWUCTEMbI TPYB M ®UTUHIOB A5 BOAOOTBEAEHMS U KAHANTN3ALIMM
®naHueBbIi Nepexos, Yeprex DN Kr/wr. D1 D2 K B
D1 —
fe—— K——= 100 73 2222 19,3 181,8 20,2
! : ¥
m
i
-
150 12,0 2873 233 242,4 213
4.3. KOHCTPYKTMBHbIE pa3mepbl: TpyObl, HGUTUHIU, COEAUHEHUS
OceBoe cunoBoe 3aMbiKaHUe
DN n paBnenve (6ap)
HaumeHoBaHne M306paxenne
50 100 150 200 250 300
ORI 05 05 05 05 03 03
Rapid
3axum
Rapid kpane 10 / 3 ) )
Mepexon
Konfix
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CUCTEMbI TPYB M ®UTUHIOB A1 BOAOOTBEAEHNSA U KAHATIU3ALINA

Coepunnutens Rapid ¢ ynnotHuTeNnbHOM npoknagkon EPDM M306paxenne DN G LIS
Byn. 3aTXKM HM
lMpoaykums, cootBetcTByloWas ctaHgapty DIN EN877 50 100
Martepuan: xpommucras crans 1.4520
Bbicokas 3aLuuTta o1 koppo3suu 6narofaps cneunasbHoMy NoKpbITUIO
COEMHNTENbHBIX YacTelt 100 50
OceBas Harpyska o 0,5 6apa BHYTPEHHEro aaBneHuns
3aTsxKa ToNbKO 0fHUM BUHTOM (o DN100) 150 25
Onpepaenexune cKoca C NOMOLLbIO BU3YaNbHOrO KOHTpons 6e3 13-15
Cneunanu3MpoBaHHOrO UHCTPYMEHTa
BbICTPbIi i MOHTaX 1 JEMOHTaX 200 15
MHTerpupoBaHHbIit ynnotHutens u3 EPDM
Bbicokas nonepeyHas XecTkocTb — BO3MOXHa NpefapuTe/ibHas c6opka 250
Tpy6onpoBoaa
CooTBeTCTBYET Mepam NPOTUBONOXaPHON 3aLLNTbl B COOTBETCTBUM
CO CTaHAApTOM 300
3axum Rapid kpane N306paxeHne DN O LTy
Byn. 3aTSXKM HM
50
Matepwan: DD11 — ounHKOBaH ranbBaHNYeCKUM METOLLOM NPeAoXpaHuTeIbHas — 25
Lwaiiba 0CeBOro CUIOBOr0 3aMblKaHus « 100
[ins BHyTpeHHero aasnenus fo 10 6ap
2 NONOBMHbI 3aXWMa C Kpasne 1 4 BUHTa C BHYTPEHHUM LLIECTUTPAHHUKOM 150 10
(0o DN125) 27-29
To xe npuMeHeHne NHCTPYMeHTa, Kak v ans coeguHutens RAPID, npu 3Tom He
TpebyeTcs CMEHbI MHCTPYMEHTA = 3KOHOMUS paboyero BpemMeHu 200
06nacTb NPUMEHEHNS: HANOPHbIA (HarHeTaTeNbHbIA) TPY6ONPOBOA,
Tpy6ONpPOBOAbI 151 AOKAEBbIX M CTOYHBIX BOZ, B 30HaX 06paTHOro nognopa 250
300
Mepexop Konfix M306paxenne DN VE
[1nsi nepexofa OT ApYrux MaTepuanos (CTasb UAN CUHTETUYECKWIi MaTepuan) 50 50
K SML
C NORMACLAMP®TORRO® LunpuHOii NeHTbI 12 MM
Nenta 1.4016 CUNbHBIA XOMYT C YepBSYHO (MOAYNbHOW) pe3bboit
Matepuan EPDM 100 20

[pyryto NpofyKUMIO 1 TEXHUYECKOE OMUCaHUe MOXHO MOMYYMTL N0 AOMONHUTENIbHOMY 3anpocy.
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3AMNOPHAS APMATYPA, LLIAPOBbIE KPAHbI

1. BATIOPHAAl APMATYPA, LLAPOBbIE KPAHbI

JlaTyHHble WwapoBble KpaHbl M3roTaBANBAOTCA C YYETOM BCEX €BPOMENCKUX 1 POCCUIACKMX HOPM MO NPOU3BOACTBY 3aMOPHOA apMaTypbl
L1591 XONOLHOT 0, FOPSYEro BOAOCHAOXEHNS, OTOMIEHMS, @ TAKXE AN CUCTEM MUTBEBOMO BOAOCHAOXeHMs. KpaHbl cepTuhuLMpoBaHbl COrnacHo
FOCT n pekomeHLytoTCA ANS YCTAHOBKM B KayecTBe 3anmOpHOW apmatypbl. Cpeay NtoCOB NATYHHbIX LIAPOBbLIX KPAHOB, MOCTaBASIEMbIX
komnaHueir POCTepMm, MOXHO OTMETWTb MCMO/Sb30BaHWE CaMOr0 COBPEMEHHOro O00O0pYAOBaHUA MpW NPOM3BOACTBE, MNPUMEHEHMUE
UCKOUNTENBHO 6e30MacHbIX MaTepUanoB, PeKOMEHA0BaHHbIX OpraHamu ceptudmkaumm B Poccum n EBpocotose, BbiCOHaLLYO HALEXHOCTb
1 BONTUIA Cpok 6e3aBapuinHOi aKCnayaTaLum.
Mpn Npou3BOACTBE LWAPOBbIX KPAHOB MCNONb3yeTcs natyHb Mapkn CW 617N ropsuyeil KOBKM BbICOYANLLIErO KaYeCTBa COMMAcHO HOpMam
DIN 17660 n poccuiickum TOCT 15527, pekomeHgosaHHas CI1 ong ucnonb3oBaHWMs B BOAOMPOBOAHbIX ceTax. Bca 3anopHas apmatypa
“3roTaBamBaeTcs no esponeickum Hopmam ISO 228/1 n poccuitckum Hopmam FOCT 15527 n cooTBETCTBYET BCEM HEOOXOAUMBIM NapameTpam.
JlaTyHHble WapoBble KpaHbl NpefCcTaBNeHbl B LUIMPOKOM Anana3oHe Tunopasmepos o1 1/2 ao 2 1/2 groiima. Takxe komnanus POCTepm moxert
NPeasioXnTb HeCTaHAAPTHbIE pelleHns (KpaH-hunbTp) AN YAELeBAEHNS CTOMMOCTU NPOEKTOB M yA06CTBa MOHTaXa Mpu MCNoAb30BaHUM
3anopHOM apMaTypsl.

1.1. TexHn4yeckue XaPaKTePUCTUKU NNATYHHbIX WWAPOBbIX KPAHOB

LLlapoBble kpaHbl NPOM3BOASATCS U3 BbICOKOKaYecTBeHHOM natyHn mapku CW 617N no DIN 17660, cooTseTcTtByHOLWei Mapke JIC 59-2 cornacHo
FOCT 15527 — cneumanbHO CO3AaHHbIN CNAB NaTyHU 19 CUCTEM BOAOCHAOXEHWS M 0TON/IeHNs, 061aAat0T repMEeTUYHOCTbIO Knacca A cornacHo
FOCT P 59553-2021 «KpaHbl WwapoBble W3 naTyHu». WMEIOT BbICOKME NpeAenbHble TemMnepaTypHble PexuMbl BHeWHen cpefbl o1 -60
£o +120 °C, a Takxe BbICOKMe Npefe/ibHble NoKa3aTenn Temnepatypbl paboyeii cpegbl Lo + 160 °C.

MakcumanbHas N
Tom Temneparypa 160 °C
a6 Pabouas Temneparypa 120 °C
PN HomuHanbHoe gaBnexune >16 6ap

2. HOMEHKI/IATYPA

2. KpaH WwapoBou NnaTyHHbIA BHYTPEHHAS-BHYTPEHHSAA pe3bba

CnenaH u3 natyHu cornacHo DIN 17660

Pe3b6a BP-BP cootBetcTByeT ISO 228/1

YnpaBneHue nocpeaCcTBOM pPy4KHU-pbidara/6a6ouku

MakcumanbHas Temneparypa 160 °C
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N°

0603Ha4eHne

Yeprex

Kopnyc — HuKenupoBaHHasi NaTyHb

3aTBOPHbIiA Wap — HUKENMPOBAHHAA NaTyHb

Ltok — HUKeNnpOoBaHHAA NaTyHb

YnnotHeHue ceana 3aTBOpHOro wapa — PTFE

YnnotHeHwue wroka — PTFE

YnnotHutenoHoe Konblo — N.B.R.

KonbLo wroka — natyHb

laiika — HUKeMPOBaHHas NaTyHb

Pbivar — HepxaBetoLuas cTanb, pyyka-6abouka — antoMUHWiA

TexHu4eckue xa PaKTEPUCTUKHN

Paswmep, groim HomuHanbHoe paBnetue, 6ap YcnoBHbIiA npoxos, MM Tun pyyku ApTukyn
12" 50 15 LLKP BP-BP 1/2
3/4” 50 20 babouka LLIKP BP-BP 3/4
1 40 25 LLIKP BP-BP 1
114" 40 32 LLIKP BP-BP 11/4
1127 32 40 Pbivar LLUKP BP-BP 11/2
27 32 50 LLKP BP-BP 2

2.2. KpaH WwapoBoi NaTyHHbIA HapY)XHasA-BHYTPEHHSA pe3b6ba

CaenaH u3 natyHu cornacHo DIN 17660

Pe3b6a HP-BP cootBetctByeT ISO 228/1

YnpaBneHue nocpeAcTBOM py4KU-pbidara/6a6ouku

MakcumanbHas Temnepartypa 160 °C

0603Ha4eHne

Yeprex

Kopnyc — HUKenupoBaHHas natyHb

3aTBODHbIl7I Lwap — HUKeNnpoBaHHaa naTtyHb

LLITok — HUKeNMpOoBaHHas NnaTyHb

YnnotHeHue cefna 3aTBOPHOro wapa — PTFE

YnnotHenwue wroka — PTFE

YnnotHutensHoe konbuo — N.B.R.

KonbLio WwToka — natyHb

laika — HWKeNMpoBaHHAA NaTyHb

Pbiuar — HepxaBetoLLas cTanb, pyuka-6a6ouka — antoMUHWIA

'q
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TexHuueckue XapPaKTepuUucTuku

Pa3mep, atoiim HomuHanbHoe faBnexue, 6ap YcnoBHbIA Npoxof, MM Tun pyyku ApTukyn
12" 50 15 LLKP BP-HP 1/2
3/4” 50 20 ba6ouka LLIKP BP-HP 3/4
1 40 25 LUKP BP-HP 1
114" 40 32 LLIKP BP-HP 11/4
1127 32 40 Pbiuar LLKP BP-HP 11/2
27 32 50 LLUKP BP-HP 2

2.3. KpaH wapoBoi naTyHHbIA C HAKMAHOW raKoi Hapy)XHasA-BHYTPEHHSANA pe3b6ba

CaenaH u3 natyHu cornacHo DIN 17660

Pe3b6a HP-BP cootBetctByeT ISO 228/1

YnpaBneHue nocpeacTBOM pyvku-6a6ouku/pblyara

MakcumanbHas Temneparypa 160 °C

N° 0603HaueHne Yeprex

12 Kopnyc — HukennpoBaHHas naTyHb

3aTBOPHbIiA Wap — HUKEMPOBaHHAs NaTyHb

Ltok — HUKeNMpoBaHHAA NaTyHb

YnnotHeHue cefia 3aTBOpHOro Wwapa — PTFE

YnnotHutenoHoe konbLo — N.B.R.

KonbLo Wwroka — natyHb

3
4
5
6 YnnotHeHue wroka — PTFE
7
8
9

laiika — HUKeMPOBaHHas NaTyHb

10 Pbivar — HepxaBeloLas cTanb, pyyka-6abouka — antoMuHuii

TexHu4yeckue XapPaKTepuUucTuku

Pa3mep, atoiim HomuHanbHoe faBnexue, 6ap YcnoBHblii npoxos, MM Tun pyyku ApTukyn
127 50 15 LLUKP HI 1/2
3/4” 50 20 babouka LUKP HI 3/4

1 40 25 LUKP HI 1
1147 40 32 Pbivar LUKP Hr 11/4
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3AMNOPHAS APMATYPA, LLUAPOBbIE KPAHbI

2.4. KpaH LapoBoii naTyHHbI BHYTPEHHSAS-BHYTPEHHSAS pe3bba nog TepMoaaTUnK

52

37,8

5

7.
61/2
|
|
|
|
6142

CaenaH u3 natyHm cornacHo DIN 17660

Pe3b6a BP-BP cootBetcTByet ISO 228/1

YnpaBsneHue nocpefcTBOM pyHKU-6a60UKm

MakcumanbHas Temneparypa 160 °C

TexHMYECKUe XapaKTepUCTUKK

HomuHanbHoe

YcnoBHblii

Pasmep, groim nasneHwe, Gap ——— Tun py4ku ApTukyn
172" 50 15 LLIKP HVII"I‘ BP-BP
1/2
ba6ouka
34 50 20 LLIKP HXI BP-BP

3/4"

CaenaH u3 natyHu cornacHo DIN 17660

Pe3b6a BP-BP cootBetcTByeT ISO 228/1

MakcumanbHoe pabouyee faBneHue 16 kr/cm?

N° 0603HayeHne Yeprex
1 Kopnyc — natyHb _ e
pry y PR Q@
S~ R
2 3arnywka — natyHb —Q
N, \\ '\x
3 YnnotHutensHoe konblo — N.B.R. | 2
_T - e
| .
4 OunbTp — Hepxaselowas crans AlS| 304 = AN
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3AMNOPHAS APMATYPA, LLIAPOBbIE KPAHbI

TexHuueckue XapPaKTepuUucTuku

Pa3mep, atoiim Cetka* ApTukyn
172”7 oCn12
347 ®CN3/4

17 oCn1

400 p

114" OCN11/4
11127 ®CN11/2

27 oCn2

* Pasmep aueek hunbTpyloLLeit CETKN B MUKPOHaX.

2.6. O6uiee pyKOBOACTBO MO MOHTAXY M 3KCM/yaTaLuM NaTyHHbIX LIAPOBbIX KPaHOB

1. MoHTaXHas MHCTPYKUUS Npasuabhol 'k Henpaeunonol / -
[insnpoBeAeHNs Ka4eCTBEHHOMO MOHTaXa CleflyeT MCnob3oBaTb 4 4/
HaAeXaLLNiA UHCTPYMEHT. YCTaHOBUTE NOAXOAALLMIA FraeyHbli KoY
Ha MydTe, obOpalleHHON K Tpybe wuan uTuHry. 3admkcupyiTte
TPYOY/(hUTUHF MOAXOASLUMM WHCTPYMEHTOM W BKPYTUTE/HaKpyTUTe
Ha pe3bOy WapoBoro kpaHa. Bo Bpems paboTbl He Aonyckaite
nepeTarnBaHug MyTbl 13-3a M30bITKA YNIOTHAIOLWEro Matepuana

(Hanpumep, MbHa M T. N.)

2. MoHTax WapoBoro KpaHa

LLlapoBoii KpaH peKOMEHAYETCS yCTaHaBAMBaTb KOPNYCOM K NoAatoLemy Tpy6onposoay (cm. puc. 1).

Tpy6onpoBoa AomKeH ObiTb MPONOXEH COMMACHO MPOEKTY U AEWCTBYIOLLEA HOPMATUBHOM AOKYMEHTaLUMW, a Takke He AOnycKaetcs
BO3/JE€MCTBMS Ha LIApPOBOI KpaH MeXaHMYeCKUX HanpshXeHWid.

[Mpn MOHTaXe He peKOMEHYeTCs UCMNOMb30BaHWe «ra30BbIX» K/OYel Ang npefoTBpaLleHns fedopmaLnim Kopnyca KpaHa. PekomeHayeTcs
MCNOMb30BaHMe 3aTSKHbIX K/KOYel C peryimpyemMbiM MOMEHTOM.

(=3

o

o

o

o

c

S

©

>

o

= OtBeTHas YacTb

=

=

El

Q

©

g Kopnyc HepasbopHoe

coeaunHeHne
Puc.1

3. PekomeHpaumm no skcnayarayum

«  LllapoBoii kpaH 3anupaeTcs No YacoBOW CTPENKe U OTKPbIBAETCS B 0OpaTHOM HanpaBfieHnu, yron nosopota coctaBnsiet 90°. LapoBbie
KpaHbl MMeT TONbKO ABa Pabouux MOMOXEHMS: MOSHOCTBIO OTKPbLIT MM MOMHOCTbIO 3aKpbiT. Korga pydyka pacnosioxeHa BLO/b
TPy60NpoBOAa — LIAPOBOM KPaH OTKPbIT, NONepeK — 3aKpblT.

«  Wcnonb3oBaHKe WapOoBbIX KPAHOB B KaYeCTBe perynupytoLleil apmMatyphbl (B 1t060M NPOMEXYTOYHOM MOMOXEHNN) BELET K COKPALLEHNO
Cpoka Cyx0bl 1 K BbIXOLy KpaHa 13 CTPoS.

«  Ecnv wapoBoii KpaH UMeeT cajlbHUK, TO OH MOXET ObITb MOATSIHYT B C/ly4ae BO3HUKHOBEHMSI HEFEPMETUYHOCTM LUTOKA.

«  OTkpblBaiiTe W 3akpblBalTe LWAPOBOKA KpaH MEANEHHO, 4ToObl M36exaTb rMapaBAUYECKUX YAapoB B TPyOGOMPOBOAHOW CUCTEME.
He ponyckaetcs npoBefeHNs MOHTaXHbIX paboT Ha paboTaloLLelt cucTeme.

« B pamHHbIX TpyGonpoBoaax 0653aTeNlbHO ClefyeT yCTaHaBNMBaTh KOMMEHCALMOHHbIE KOJIEHa, KOMMEHCATOPbI UK KOMMEHCALMOHHbIE
My(pTbl A5 ypaBHUBAHWUS TEMNEPATYPHOTO YAIUHEHUS TPYO.

«  [lpu onpeccoBke faBNEHNEM KOHTPONMPYIATE NPaBUILHOCTL MOHTaXa LIAPOBOro KpaHa.
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POCTEPM

CTANIbHbIE MAHE/IbHbBIE PALUATOPDI

1. XAPAKTEPUCTUKA CTAJIbHbIX NMAHEJIbHbIX PAAUATOPOB

1.1. Xapakrepucrmka

CranbHble naHenbHble paguatopbl Mapku POCTepm cootsetctBytoT FOCT 31311-2022. Cranb gns npoussoactea pagunatopos POCTepm
cootetctByeT FOCT 19904 u eBponeiickomy ctaHgapty EN10130.

Pa3mep coepmnHeHus [ioiimbl 1/2 BP
MakcumanbHoe paboyee aaBneHme bap 9.5
JINUTEeNbHOCTb UCNbITAHUA CekyHapbl 30

McnbitatenbHoe faBneHne bap 14,25

[NnTeNnbHOCTb UCNbITaHUS! CekyHabl 30
MakcumanbHas Temnepatypa TennoHocuTens °C 110
CopfepxaHue Kucnopoaa B Boge, He 6onee MKr/am® 20

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

* MicnbiTaHns Ha 06beKTax yXe YCTaHOBNEHHbIX NPUOOPOB OCYLLECTBASIOTCA B COOTBETCTBUM C CYLL,ECTBYIOLLMMN HOpMamn PO

(CN 7313330.2012 «lMpaBunamu NOArOTOBKM U NPOBEAEHNS OTOMUTENbHOMO Ce30Ha B . CaHkT-MNetepbypre»), rmapoctaTniecknm METOAOM.

[ins pagnatopos POCTepm pekomMeHAyeTcs Cnonb30BaTh TepMocTaThieckue knanaxbl n Tepmoronosku HEIZEN

TepmocraTtnueckas apmartypa Heizen/POCTepm

Tun knanaHa OpHoTpyGHas cuctema | [ByxTpy6Has cuctema OceBoii KnanaH 3anopHblii knanaH | H-o6pasHbii KnanaH Tepn;z:‘:;:::::xue
Cepus TGD/TGS TVD/TVS TVD SVD/SVS HDD/HDS TW-1
TW-2
2101/2102 345/346
TDS-4
Mogenb 11011102 560 547/549
TL-5
566/567 355/356
TC-9

Bonee noapo6Hyto nHhopmauumio o NpoayKumm Heizen MOXHO HanWTW Ha caiite heizen-armaturen.ru u B Katanore Heizen.
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CTAJIbHBIE MAHE/IbHBIE PAAVNATOPSI

2. O630P MOAENEN PAOUATOPOB POCTEPM

2.1. Mopenu paguaTopos’

10K.KV 20K. KV 30K. KV
Tvn
Onucaxue OpHa naHenb [lBe naHenu Tpu naHenm
Bbicota, MM 200, 300, 400, 500, 600, 900
[nvHa, MM 10 2000 1o 3000 1o 3000
LWnpuna, Mm 46 65 155
War Lar 100 mm no anuHe ans pagnatopos AnnHoi Ao 2000 mm
LWar 300 mm no anuHe ans pagnatopos anuHoi o1 2000 go 3000 Mm
1K.KV 21K. KV 22K. KV 33K. KV
s
Tun H
£l
OpHa naHenb [lBe naHenu
[1Be naHenu Tpu naHenu
Onucanue OfHa KOHBEKTUBHas OpHa KOHBEKTUBHAA
[1Be KOHBEKTUBHbIE NIACTUHbI | TpW KOHBEKTUBHbIE NACTUHbI
nnacTuHa nnacTuHa
Bbicota, MM 200, 300, 400, 500, 600, 900
[nuHa, MM o 2000 o 3000 1o 3000 no 3000
LWnpuna, Mm 54 65 100 155
War Lar 100 mm no anuHe ans paguatopoBs AnnHoi 4o 2000 Mm
LWar 300 mm no anuHe ons pagnatopos AnuHoi ot 2000 go 3000 Mm

*Bonee noapo6HYI0 MHhOPMaLIMIO O pa3mMepax 1 TEXHUYECKUX XapaKTepUCTKaX paanaTtopoB CMOTPUTE B akTyaNlbHOW BEPCUW nacnopTa U3Aenus Ha caite rostherm.ru

2.2. NMpumep ycnosHoro o6o3HauveHus pagnatopos POCTepm

Papmatop «POCTepm» 11 Tuna Bbicotoid 500 (MM), annHoii 1000 (MM), ¢ 6okoBbIM nogkaoyernem (K):

Tvn noaknoyerns
K-60koBOE [lnvHa pagnaTtopa
KV-HmxHee (npaBoe)
\—< Tvn panwaropa\—( BbicoTa pagmnatopa
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2.3. KomnnekTHOCTb paguartopa:

CTANIbHbIE MAHE/IbHbBIE PALUATOPDI

1. KpaH MaeBcKoro. I 2
2. BeHTunbHas BCTaBKa (TONbKO A1 PAAMATOPOB C HMKHUM nogkmoyeHnem — KV).

3. Mpobka rnyxas, ¢ NPOKIaaKOMN.

4. Kpenex A/t HACTEHHOrO MOHTaXa.

5. Takxe B CTaHAAPTHYIO KOMMIEKTALMIO BXOAMT NAcnopT Ha PagnaTtop 1 KOMNNEKT 3

METWU30B /151 MOHTaXa KOHCONEeN.

2.4. PaznuyHble BUAbI Kpenexa:

Kpenex POCTepm

Papuatopbl BceX TUNOB KOMMJIEKTYIOTCS CTaHAAPTHBIM

HACTEHHbIM KpeneXxom:

- ans paguatopos 10 TMNa paccTosiHWE OT CTEHbI 10 TENIOBOM
naHenu - 45 mm.

- ans paguatopoB 11 Tuna paccTosiHue OT CTEHbI A0 PELLETKU
- 30 mm.

- ans paguatopoB 20; 21; 22; 30; 33 Tvna paccTosiHWE OT CTeHbI
[10 TennoBoii nanenu - 30/45mm.

Kpenex POCTepm HanonbHbIi:

« [pumeHnsieTca B cyyasix HEBO3SMOXHOCTU MPUMEHEHMS
HACTEHHbIX Kpenexei.

« Ko BceM Tvnam pagmMatopoB HaMONbHbINA Kpenex
NOCTaBAAETCH OTAENLHO.

Paguatopbl BCceX TMNOB BO3MOXHO KOMM/IEKTOBaTb HACTEHHbIM

Kpenexom TBek 9.1 (3aKa3biBaeTcs OTAENbHO) B TOM YMC/e ans

npu6OpPOB B “rUrueHn4eckom” NCNoNHeHUM:

- ans paguatopos 10 TMNa pacCTosiHWe OT CTeHbI 10 TEN/IOBOA
naHenu - 40/65 mm.

- [Ons paguatopoB 11 TMna paccTosiHne OT CTEHbI A0 PELLETKN
- 25/50 mm.

- ans paguatopoB 20; 21; 22; 30; 33 Tvna paccTosiHMe OT CTeHbI
[0 TennoBoii naHenw - 40/65mm.

Papuatopsl 21; 22; 33 Tuna BbicoToi 200 MM Kpenexom
He KOMM/NEKTYIOTCS (3aKa3bIBaeTCs OTAE/NbHO)

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

BeHTuNbHbIE BCTABKM MAYT MO YMONYAHMIO B KOMMJ/IEKTE C paanatopamu HKHero nogknodenns (KV), nmetot 6 3HaueHuid npegHacTponKy,
“MetoT pe3bb0Boe COeAMHEHME NOA TepMocTaTnyeckuii snemeHt M 30 x 1,5.

TexHuueckune XapPaKTepuUCTuKu

MakcumanbHoe paboyee gaBneHue

10 6ap

MakcuManbHblii nepenag faBnexus

16ap

[lnana3oH paboyeil Temnepatypsbl

oT +2 700120 °C

2.6. [paBuna MOHTaXa paanaToposB:

MoHTax paguaTopoB BeAeTcsl TO/IbKO Ha NOArOTOB/IEHHbIX
(owWITyKaTypeHHbIX N OKPaLLEHHbIX) TOBEPXHOCTSX CTEH

« Pasmetutb MecTa YCTAHOBKMW KPOHLUTENHOB C y4ETOM CKOO KpennieHns Ha TbINbHON CTOPOHE paguaTopa.

. 3aKp6I'IVITb KPOHLUTEWHbI Ha CTEHE MPY NOMOLLW METU30B AJIA MOHTaXa KPOHLUTEAHOB.

« Ypanutb YNakKoBKY B MeCTax, HEOOXOANMbBIX 419 MOHTaXa, U HABECUTb PAMATOP HA KPOHLUTEMHbI KPEnaeHus.
« CoefHuTb paaumatop C TpY6aMVI CNCTEMbI OTOMNNIEHUSA COrNACHO NPOEKTHOMY peLleHuto.

« YCTaHOBUTb B OAWH U3 WTyLepoB rnyxyt npo6Ky 1 B BEPXHUI LITYLLep KpaH MaeBckoro ans otBofa BO34yxa.

+ 3anofHuTb paauatop TensioHoCUTeIeM.

- [logaya TennoHocuTeNs Npu nogkntodeHun pagnatopos “POCTepm” Tun KV (MpaBOCTOPOHHEE NOAK/IOYEHNE)

HaxoamMTCs GnXe K LeHTPY pafuaTopa (cnesa).

2.7. Kateropnyecku 3anpeLyaercs

T2

T +
LBYXTPyOHOE
nogknw4yeHne

» Wcnonb3oBaTtb paanatopbl B OTKPbITbIX CUCTEMAX (ﬂVI60 B Cnyvadax, eCcnin tensioHocuTenem Cnyxat naposble, TepMalibHble UCTOYHUKU

UMY HeNoaroToBEHHas BOAa).

+ YcTaHoBKa paanatopa HeNnLeH3MPOoBaHHbIMK CnelnanncTamu.

« CnuB TENNIOHOCUTENS U3 PaaMaTopa.
- 3amMopaxuBaHue CUCTEMBI.




CTAJIbHBIE MAHE/IbHBIE PAAVATOPSI

« OTtknoyatb papmatop (mepekpbiBaTb BEPXHWA M HWKHWA BEHTUAM) MOMHOCTBIO OT CUCTEMbl OTOMMIEHUS, KPOME aBapuiHbIX C/y4vaeB
1 B CNy4asix CEPBUCHOMO 0OCNYXUBAHMA PagnaTopa.

« Pe3Ko OTKpPbIBaTb HUXHMIA 1 BEPXHUIA BEHTUAN pagnaTopa, OTK/IKUYEHHOrO OT MarucTpanu OTOMIeHNs, BO N36exaHne ruipaBaMyeckoro
y[apa BHYTpW pagnaTtopa v ero paspbisa.

« [lns NOBbIWEHMSA 3KCNyaTaLMOHHOA HAZEXHOCTW pPagvaTopbl 3anpeLiaeTcs NPUMEHNATb B CUCTEMAxX OTOM/IEHMS C 3aBUCUMON CXEMOW
NOACOEANHEHMS.

- [lonyckatb feTeil K urpam € BEHTUNSIMUA W BO3LYLUHBIM K/lanaHoM.

- Mcnonb3oBatb pagnaTop no MHOMY Ha3HAYEHMIO, OTIMHHOMY OT YKa3aHHOrO.

« Mcnonb3oBatb TpyObl MarucTpanei OTonIeHNst B Ka4ECTBE 3/IEMEHTOB I/IEKTPUYECKUX CETEM.

« Mcnonb3oBatb abpasnBHbIE MaTepUabl A1 YACTKUM HAPYXHBIX M BHYTPEHHWUX MOBEPXHOCTEl pagmaTopa.

« Wcnonb3oBatb pagnatop B cucteme, rae paboyee aaBnexne npesbiwaet 9,5 6apa. Mcnonb3oBaTb pagmaTop B CUCTEME, MAe MaKCUManbHOe
L0MNYyCTUMOE AaBfIEHNE BO BPEMS UCMbITAHUS CUCTEMbI HA FePMETUYHOCTb npeBbiwaet 14,25 Gapa.

« YctaHaBnMBaTb paguatopbl B CUCTEMe, rae OyayT NpeBbllleHbl AOMYCTUMbIE 3HAYEHWS! BaXHERLIUX MokasaTeneil KayectBa BOAbI:
nokasatesnb PH gonxeH 6biTb B npegenax 8,0-9,5; copepxaHnue kucnopona He aomxHo npesbiwatb 0,1 Mr/n; obuiee cofepxaHue xnop
MOHOB U CyNb(haTHbIX MOHOB He AOMKHO NpeBbiwath 150 Mr/n ( ang cuctem n3 meaHbix TpY6 50 Mr/n); obLas XecTKoCTb BOAbI HE LO/KHA
npeBbiwaTth 4,0 Mr-3kB//.

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

« He pekomeHayeTcsi UCNONb30BaTh pagnaTopbl B BaHHbIX KOMHATax.

2.8. Y10 HYXHO 3HaTb O paguaTopax

« [lnaroHanbHble paccToOHUS [OMKHbI ObITb OAMHAKOBBIMYU (pUC. 1).

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

« Yrnbl pagnatopa LOMKHbI ObiTb CraaxeHsl (puc. 3).

- Paguatopsl 10, 20, 30 TMNa SBAKIOTCSA FTMIMEHNYECKMMMW U MOTYT UCMOJIb30BaThCA HAa 0ObEKTaX C NMOBbIWEHHbIMY CAHUTAPHLIMW TPEOOBAHUSIMU.

)
—

Puc. 1 Puc. 2 Puc. 3

2.9. Metoguka rmapaBinyeckunx MCMNbITAHNUK OTOMUTENbHbIX I1pM60pOB

1. 3anonHeHne cucTeMbl BOAOI U CTpaBiuBaHUe (yaaneHue) Bosayxa. Mocne 3aBepLlieHns MOHTaXa CUCTeMbI OTOM/IEHNS OHa NoaBepraeTcs
3aM0MHEHUIO XMAKOCTBIO U FMAPABAMYECKOMY MCMbITaHUIO. 3amnofiHeHWe OTOMUTENbHOW CUCTEMbl OCYLLECTBASETCS Yepe3 0OpaTHbil
Tpy6onpoBof (cHU3y BBEPX). B AaHHOM C/lydae XUAKOCTb M BO3MYX ABUrak0TCs B OAHOM HanpaB/IeHUM, 4To COCOOCTBYET yAaNeHu o BO3ayXa
3 CUCTEMbI Yepe3 BO3MYXOBbIMYCKHbIE YCTPOMCTBA.

2.PaBHOMepHOE (Nn1aBHOE) NOBbILLEHNe AaBneHus B cucteme o 5 6ap.

3.MoBTOpHOE CTpaBnuBaHuUe (yaaneHne) Bosayxa. Mpu fnaBneHun B cucteme 5 6ap CTpaBnvBaHWe (yoaneHue) BO3ayxa U3 CUCTEMbI, Yepes
BO3/yX00TBOAYMKM (KpaHbl MaeBCKOro Kaxaoro paguaTtopa, aBToMaT. BO3AYXOOTBOLUMKN U T. f.).

4. 3anonHeHue npubopa TennoHocutenem. Mocne cTpaBnMBaHUS (yaaneHus) Bo3ayxa U3 CUCTEMbl PaBHOMEPHOE (MaBHOE) MOBbIWEHME
[aBNeHNst B CUCTEME [0 MCMbITaTeNbHOrO AaBneHus. UcnbitatenbHOe [aBfeHUe paccuuTbiBaeTcs yBenuyeHuem B 1,5 pasa pabouyero
pasnenus (CHuM CN 7313330.1016), Ho He 6onee 14,25 Gapa. Mpy NOCTENEHHOM HAMOMHEHWUN CUCTEMbI OTOMIEHNS XMAKOCTb PABHOMEPHO
NOAHMMAETCS BBEPX, 3@ CYET Yero YPOBEHb XMAKOCTU B BEPTUKAbHbLIX TPYOONPOBOAAX U HarpeBaTesibHbIx NpuOopax HaXo0AMTCS B OAHOM
MAOCKOCTH, 3TO COAEACTBYET BbITECHEHUIO BO3AYXa U3 CUCTEMbI OTOMIEHNS.

5.Pa6ota ¢ 3anopHoi U perynupytolieit apmMatypoit. [pn 3anonHeHUn CUCTeMbl OTOM/IEHUS TENNOHOCUTENIEM 3aMOPHY0 apMaTypy cneayet
OTKPbIBaTb NMAAaBHO BO M30exaHWe BO3HMKHOBEHUS TMAPABANYECKOrO yaapa, KOTOPbI MOXET MPUBECTU K HapYLIEHUID FepMEeTUHHOCTY
CUCTEMbI U BbIXOAY M3 CTPOSI OAHOMO WM HECKOMbKNX 3/1EMEHTOB CUCTEMbI (OTOMUTENbHBLIX MPUBOPOB, 3aNOPHO-PErYNNPYIOLLEH apMaTypbl
nrT. 4.).

6. cnbiTaHue ruapoctatuyeckuM METOLOM NPOBOAATCS ANIMTENLHOCTLIO He 6onee 5 MUHYT.
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CTANIbHbIE MAHE/IbHbBIE PALUATOPDI

210. NMpenmywiectea paguatopos POCTepm

LY

b 2

Jlerkoctb MOHTaXa dkonoruyeckas 6e3onacHoOCTb MHoronetHss cnyx6a
YnakoBka paguatopa POCTepm CranbHble naHenbHble paguaTopsl [MaHenbHble pagnaTopbl He COCTOAT
BbINOIHEHA TaKUM 06PA30M, YTO MOHTaX W UX NOKPbITUE N3rOTOBEHbI U3 3KONOTUYECKM W3 CEKLMIA, B OT/IMYME OT YYTYHHbIX
MOXHO NPON3BOAUTL 6€3 pacnakoBKu 6e30nacHbIX MaTepKUanos, N0 POCCUIACKUM 1 antoMUHNEBBIX NPMBOPOB. ITO NO3BONSET
npu6opa. To eCTb yNakoBKY MOXHO CHATb 1 €BPONeiCKMM CTaH4apTaM. n36exaTb MEXCEKLMOHHBIX MPOTEYEK.

nocne NoOKPacKu NOMELLEHUS UK nocne
nepectaHoBku mebenu, obecneynBas
3TUM MOJTHYIO 3aLLUTY MOBEPXHOCTH

paguatopa.
< |
——
Jlerkuii Bec bonbluas NuHelKa TMNOpasMepoB
CranbHble pagnaTopbl ropasao nerye Papnatopbl POCTepm MmMetoT BbICOTY
YyryHHbIX, 4TO 06Neryaer 01 200 o 900 MM 1 gnnHy
TPAHCNOPTUPOBKY U MOHTaX. o1 400 o 3000 mm.

3. HOMEHKJ/IATYPA

K (6okoBoe nogkntoueHue) n KV (HuxHee nogknoyerne) ¢ temnepatypHbim pexumom 105-75-20 °C (At 70 °C). B gaHHoii Tabnuue ykasaH
HOMWHa/bHbIA TennoBoin NoTok (BT) pagnatopos POCTepm K n KV no metoguke FOCT 31311-2022, FOCT P 53583-2009.

Ta6bnuua rennootaaum paguatopos POCTepm

Bbicota 200
JILEE]
20 tvn 22 n 30 mn 33 n
400 257 355 368 501
500 321 444 459 626
500 385 532 551 751
700 449 621 643 876
800 514 710 735 1002
900 578 798 827 127
1000 642 887 919 1252
1100 706 976 101 1377
1200 770 1064 1103 1502
1300 835 1153 1195 1628
1400 899 1242 1287 1753
1500 963 1331 1378 1878
1600 1027 1419 1470 2003
1700 1091 1508 1562 2128
1800 1156 1597 1654 2254
1900 1220 1685 1746 2379
2000 1284 1774 1838 2504
2200 1412 1951 2022 2754
2300 1477 2040 2114 2880
2400 1541 2129 2206 3005
2600 1669 2306 2389 3255
2800 1798 2434 2573 3506
3000 1926 2661 2757 3756
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i Bobicota 300
10 Tvn 1 1vn 20 n 21 Tmn 22 in 30 mn 33 mn
400 214 324 373 428 549 536 829
500 267 405 466 535 687 670 1036
600 320 486 560 642 824 804 1243
700 374 567 653 749 961 938 1450
800 427 648 746 856 1099 1073 1658
900 481 729 839 963 1236 1207 1865
1000 534 810 933 1070 1373 1341 2072
1100 587 891 1026 177 151 1475 2279
1200 641 972 1119 1284 1648 1609 2487
1300 694 1053 1212 1391 1786 1743 2694
1400 748 134 1306 1497 1923 1877 2901
1500 801 1215 1399 1604 2060 20M 3108
1600 854 1296 1492 1m 2198 2145 3315
1700 908 1377 1585 1818 2335 2279 3523
1800 961 1458 1679 1925 2472 2413 3730
1900 1015 1539 1772 2032 2610 2547 3937
2000 1068 1620 1865 2139 2747 2681 4144
2300 - - 2145 2460 3159 3084 4766
2600 - - 2425 2781 3571 3486 5388
3000 - - 2798 3209 4120 4022 6216
Bbicota 400
[nuHa
10 Tvn 11 11n 20 tmn 21 1vn 22 n 30 t1n 33 n
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 M4 1419 1408 2181
900 613 960 1048 1254 1596 1584 2454
1000 681 1066 1165 1393 1773 1760 2726
1100 750 173 1281 1532 1951 1936 2999
1200 818 1280 1397 1671 2128 2112 327
1300 886 1386 1514 1811 2305 2288 3544
1400 954 1493 1630 1950 2483 2464 3817
1500 1022 1600 1747 2089 2660 2640 4089
1600 1090 1706 1863 2229 2837 2815 4362
1700 1159 1813 1980 2368 3015 2991 4635
1800 1227 1920 2096 2507 3192 3167 4907
1900 1295 2026 2213 2646 3369 3343 5180
2000 1363 2133 2329 2786 3547 3519 5452
2300 - - 2679 3204 4079 4047 6270
2600 - - 3028 3621 4611 4575 7088
3000 - - 3494 4179 5320 5279 8179
Bbicora 500
[nuHa
10 Tvn 11 11n 20 un 21 1mn 22 n 30 mn 33 n
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 31
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 371 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
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nna Bbicota 600
10 Tvn 1 tmn 20 tmn 21 Tmn 22 in 30 mn 33 mn
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
100 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 13 6205
1800 1709 2745 2861 3593 4538 4374 6570
1900 1804 2897 3020 3792 4790 4617 6935
2000 1899 3050 3179 3992 5042 4860 7300
2300 - - 3656 4591 5798 5589 8395
2600 - - 4133 5190 6554 6318 9489
3000 - - 4769 5988 7563 7290 10949
Bbicota 900
JILUEE]
10 Tvn 11 1mn 20 mn 21 1mn 22 n 30 mn 33 n
400 546 893 1004 M6 1451 1226 2080
500 676 1116 1256 1396 1815 1534 2600
600 807 1340 1507 1675 2177 1840 3120
700 938 1562 1758 1954 2541 2147 3640
800 1070 1786 2010 2233 2903 2453 4161
900 1201 1790 2151 2512 3266 2760 4680
1000 1331 2009 2400 2792 3629 3067 5200
1100 1462 2456 2763 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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K (6okoBoe nogkntoyenne) n KV (HuxHee noaknoyveHune) ¢ temnepatypHbim pexumom 90-70-20 °C. B faHHo#W Tabnuue ykasaH TeNn0BOM
notok (Bt) pagnatopos POCTepm K n KV no EN 442-2015.

Bbicota 200
[nunHa
10 Tvn 11 1mn 20 n 21 1mn 22 n 30 mn 33 n
400 129 199 269 319 437 426 581
500 161 249 336 399 531 532 726
600 193 299 404 479 624 639 871
700 225 349 47 559 719 745 1017
800 257 399 538 639 813 852 1162
900 290 449 605 718 908 958 1307
1000 322 498 673 798 1002 1064 1453
1100 354 548 740 878 1098 17 1598
1200 386 598 807 958 1192 1277 1743
1300 419 648 874 1038 1286 1383 1889
1400 451 698 942 118 1382 1490 2034
1500 483 748 1009 197 1476 1596 2179
1600 515 798 1076 1277 1571 1703 2324
1700 547 847 1143 1357 1665 1809 2470
1800 579 897 121 1437 1760 1916 2615
1900 611 947 1278 1517 1857 2022 2760
2000 644 997 1345 1597 1954 2129 2905
2300 740 147 1547 1836 2248 2443 3341
2600 837 1296 1749 2076 2539 2676 3777
3000 966 1495 2018 2395 2929 3193 4358
Bbicota 300
[LnuHa
10 Tvn 11 1mn 20 mn 21 1vn 22 n 30 tvn 33 n
400 195 318 325 384 518 518 727
500 242 360 406 480 636 639 909
600 286 439 488 576 765 772 1091
700 332 504 569 672 879 895 1273
800 377 553 650 768 1006 1015 1455
900 420 619 732 864 1176 141 1637
1000 464 696 813 960 1298 1273 1819
1100 513 764 894 1056 1380 1405 2000
1200 549 824 975 1152 1542 1498 2182
1300 598 892 1037 1248 1689 1610 2364
1400 648 960 1098 1345 1835 1723 2546
1500 690 1032 1200 1441 1945 1870 2728
1600 731 1104 1301 1537 2056 2017 2910
1700 776 1160 1380 1633 2195 2141 3092
1800 822 1216 1460 1729 2333 2264 3274
1900 866 1289 1540 1825 2437 2393 3455
2000 M 1362 1620 1921 2540 2522 3637
2300 - - 1864 2209 2978 2897 4183
2600 - - 2109 2497 3385 3280 4728
3000 - - 2434 2881 3890 3819 5456
Bbicota 400
Anua 10 Tvn 1 1mn 20 mn 21 1mn 22 in 30 vn 33 n
400 252 384 405 486 662 646 927
500 309 481 506 607 820 800 1159
600 355 560 607 729 982 947 1390
700 424 658 708 850 1157 M6 1622
800 480 764 809 7N 1315 127 1854
900 540 859 91 1093 1478 1432 2086
1000 599 9N 1012 1214 1669 1592 2318
1100 655 1041 114 1336 1795 1748 2549
1200 74 1145 1214 1457 1944 1906 2781
1300 774 1226 1315 1578 2136 2066 3013
1400 834 1307 1417 1700 2329 2227 3245
1500 891 1386 1518 1821 2459 2383 3476
1600 948 1466 1619 1943 2589 2540 3708
1700 1005 1556 1720 2064 2793 2697 3940
1800 1062 1646 1821 2186 2996 2855 472
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1900 121 1727 1923 2316 3167 3014 4404
2000 1180 1808 2024 2447 3337 3173 4635
2300 - - 2328 2793 3707 3644 5331
2600 - - 2631 3157 4318 4116 6026
3000 - - 3036 3643 4979 4752 6953
Bbicota 500
JILUEE]
10 Tvn 11 1mn 20 tmn 21 n 22 n 30 t1n 33 n
400 298 468 475 616 780 762 m4
500 367 586 585 770 975 94 1393
600 435 697 701 933 170 1125 1671
700 509 815 816 1 1365 1313 1950
800 576 934 943 1251 1560 1506 2228
900 646 1052 1070 1420 1755 1703 2507
1000 718 1163 1182 1585 1950 1886 2785
100 784 1281 1337 1695 2145 2106 3064
1200 859 1399 1420 1870 2340 2265 3342
1300 930 1518 1540 2036 2535 2454 3621
1400 1000 1637 1660 2203 2730 2644 3899
1500 1068 1750 1787 2369 2925 2838 4178
1600 1135 1864 1913 2535 3120 3032 4456
1700 1205 1979 2025 2675 3315 3212 4735
1800 1274 2095 2136 2816 3510 3393 5014
1900 1344 221 2259 2991 3705 3584 5292
2000 1413 2328 2381 3167 3899 3776 5571
2300 - - 2746 3656 4485 4348 6406
2600 - - 3103 4112 5084 4917 7242
3000 - - 3581 4653 5928 5668 8356
Bbicota 600
JILUEE]
10 Tvn 11 1mn 20 mn 21 1n 22 in 30 tvn 33 n
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 427 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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i Bbicota 900
10 Tvn 1 vn 20 mn 21 1un 22 in 30 mn 33 n
400 478 780 878 973 1266 1069 1814
500 592 976 1099 1217 1583 1338 2268
600 707 1181 1318 1460 1899 1605 2721
700 822 1366 1538 1704 2216 1873 3175
800 937 1558 1758 1947 2532 2140 3629
900 1052 1566 1882 2190 2849 2408 4082
1000 1166 1758 2100 2434 3166 2675 4536
1100 1280 2142 2425 2677 3482 2942 4989
1200 1397 2341 2638 2920 3798 3210 5443
1300 1515 2548 2858 3163 415 3478 5897
1400 1633 2732 3077 3407 4431 3746 6350
1500 1741 2927 3297 3650 4748 4013 6804
1600 1849 3128 3515 3894 5065 4280 7258
1700 1968 3317 3735 4137 5381 4548 7m
1800 2087 3515 3955 4381 5698 4815 8165
1900 2202 3712 4175 4624 6014 5081 8619
2000 2316 3908 4394 4867 6330 5347 9073
2300 - - 5053 5598 7281 6153 10434
2600 - - 5713 6328 8230 6956 1794
3000 - - 6591 7301 9496 8026 13608
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TEPMOCTATUYECKMUE rOJIOBKMK

1. TEPMOCTATUYECKUE rOJ1IOBKU POCTEPM

1.1. O6wasa nuchopmauus

Tepmoctatnueckass ronoBka TW-2 ¢ XMLKOCTHbIM 3/IEMEHTOM Kflacca 3HeproddekTneHoCTM B nogxoaut Ans yCTaHOBKM Ha BCe
TEPMOCTaTUYECKME KNanaHbl Ha NoAatoLLMX TPyOONpoBOAaX, KONEKTOPHBIX rpynnax 1 0TONUTeNbHbIX NpuGopax.

1.2. XapakTepucTMkn TepMorosioBoK

Ne Xapaktepuctnka EavHuua namepenns 3HaueHne
1 Pabouee gaBneHne TepMoHocuTENs 6ap 10

2 MakcumanbHas Temnepatypa TenI0HOCUTENS NPKU 3KCM/TyaTaumum °C 120

3 Tun anemeHTa - XWIKOCTHbI
4 Pe3bba - M30x1,5
5 Bpemsi peakuum MUH. 22

1.3. KOHCTpyKuus 1 MaTepuansbl

N° HasHaueHne

1 TepmocTaTuyeckunid KnanaH

2 30M0THWK (LUTOK) TEPMOCTATUHECKOTO KNanaHa

3 [aiika onsa mkcaumm TepMoronoBku

4 CunbhoH (AaTumk), HanoNHEHHbIA PaBoYnM BeLLECTBOM
5 TMofBWMXHbIA KOPNYC TEPMOTO/I0BKM

6 [MaTpy6oK NpMCOeaNHEHNS K OTONUTENBHOMY NMPMGOPY
7 PerynupoBoyHas Wwkana

8 HactpoeuHnas npyxwuHa

1.4. Fa6apuTHble pa3smepbl

=

7

77>

%
)




TEPMOCTATUYECKME FTONNOBKU
1.5. Hactponka TepmocTaTtM4ecKon rosioBKu

TepmocTtaTnyeckast rooBKa NEPEKpbIBAET MOMHOCTbIO TEPMOCTAaTUYECKWUA KnanaH Mpu MPEBbIWEHNM YCTAHOB/IEHHOW Temneparypbl
Ha 2 °C. Bce yka3aHHble 3HayeHus Temnepatyp °C 9BAaOTCS NpMOAM3NTENbHBIMU. TepMOCTaTMYECKME 3NEMEHTbI COBMECTUMbI CO BCEMM
TEPMOCTAaTUHECKNMM KNanaHaMmn Apyrux NpoM3BoAnTeNell ¢ nocago4Hoii pesbboin M30 x 1.5.

6.5° 12° 16° 20° 28 28°

1.6. YKa3aHusl N0 MOHTaXy

« [1pu MOHTaXe TEPMOrON0BKN He AONYCKAETCS UCMNOMb30BaHNE PblYaXHbBIX KOYEN.

« TepmocTaTMyeckas ronoBka AOMKHA HAXOAUTbCS B 30HE HaMMEHbLUEro BO3LENCTBUS TEMMOBbIX NOTOKOB OT HarpeBaTe/ibHbIX NpUoopoB
1 Tpy6onpoBOaOB.

« [lepep ycTaHOBKOW TEPMOCTATUHECKON FONOBKM €€ CleflyeT HaCTPOUTb B MOI0OXKEHNE HAMBObLIEr0 OTKPbITHUS.

« Bo u3bexaHne HenpaBWbHOTO ONpeAeneHns TeMnepaTtypbl U MOCTOPOHHEr0 TEMA0BOr0 BO3AENCTBUS TEPMOCTATUYECKUE 3NEMEHTHI
He CcnepyeT pacnonaratb BEPTUKAZbHO HaL KManaHOM B HUWeE C OTONUTENlbHbIM MPUOOPOM WM 3aKPbiBaTb MAIOTHOM TKaHbIO;
LJ191 UICK/TIOYEHNS TaKOro BNSIHUS PEKOMEHAYETCS YCTaHaBIMBATb TEPMOCTATUYECKME INEMEHTbI C BbIHOCHBIM AAaTYUKOM.

1.7. Yka3aHus no aKcnayatauum u TeXHUYeCKoOMy 06CNy)XMBaHUIO

. TepMoperynﬂTop [0JKEH 3KCNyatupoBaTbCA Npn aaBneHnn n temnepatype, N3N10XEHHbIX B TabMLe TEXHNYECKUX XapaKTepUCTHK.
« Pasbopka knanaHa [onycKaeTcd T0/1bKO npn CInToM TennioHocuTene.
« He [onyckaeTcd 3akKpblTne TepmMoperynatopa Wropamu, sKkpaHamm U T. n.
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KOJITEKTOPHbIE Y3/1bl

1. KOJIJTIEKTOPHDbIE Y3/J1bl

1.1. KonnekTtopHble y3/bl A1S CUCTEM OTOMIEHUSA

KonnektopHble y3nbl POCTepM Oonga CUCTeMbl OTONJIEHUA NPUMEHAKTCA ANnd pacnpefeneHnsa notoka TensioHoCuTena U opraHusaunn
yyeta pacxofa TEnoBOW 3Heprum. M3penus YCTaHaBMMBAKTCA B MHOIO3TAXHbIX U UHANBUAYANIbHbIX XW/bIX AOMAX, aAMUHUCTPATUBHbIX,
0O6LLECTBEHHbIX 1 NPON3BOLCTBEHHbIX 3LaHUSAX 1 COOPYXeHuax.

TexHUYecKue XxapaKTepucTuku

HomuHanbHoe paboyee paBnexne PN, MMa 1,0

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

MaTepMan OCHOBHbIX fieTanen
CTaNb KOHCTPYKLMOHHAA U HepXaBeroLwasa

Matepuansl ynnoTHEHUS HEPa3beMHbIX COeNHEHMT Kneu-repmeTuku aHaspoBHbIe, TEH CAHTEXHMYECKUIA, NacTa ynnoTHuTensHas Unipak

1.2. KonneKkTopHble y3/bl 41 CUCTEM OTOMJIEHUS! XXUJIbIX NOMELLEHHIA

KOJ'I}'IeKTOprIe Y31blNPUMEHAOTCA ANA NOAKTHOYEHNATOPNU3OHTA/IbHBIX CUCTEM OTONJIEHNA. BcocraB KONNEKTOPHbIXY3/10B BXOANTAPMaATypa
nna npucoeanHeHnsa K CToakam u I'IOTp96VITEI'IF|M, apmarypa and (t)VIfIpraU,VII/I TenaoHocuTend, pyvyHaa n aBtomatmyeckad 6anchmpOBquaﬂ
apmartypa, pacnpenenutenbHble KOMNEKTOPbl, NPOCTAaBKN OANA TEN/I0CHETHYNKOB (BO3MO)KHa NoCTaBka B KOMMNEKTe C TEI'I}'IOCHET‘WIKOM)
M apmatypa a4 BbiNO/IHEHUA CEPBUCHbIX q)YHKLI,MVI, TAaKNX Kak BO34yX00TBOA, APEHAX N USMEPUTE/IbHbIE dJYHKLI,VIVI.

XapaKTepuCTUKKN KOJINEKTOPHbIX Y3/10B

HaumeHoBaHue nokasartens En.nsm. 3HauyeHue
[lnameTp NpucoefmnHeHus K CTosiKy MM 15-50
[nametp Konnektopa MM 15-65
Konnuectso BbIX0A0B wr 1-15
[inametp npucoenmnHeHns notpebutenen MM 15-25
MexoceBoe pacctosiHne Mexay 0TBOAaMM KONNEeKTopa MM 50, 90, 100, 110

MpuHUMNManbHaa cxeMa TMNOBOrO KOMJIEKTOPHOrO y3na

N° HanmeHoBaHue

1 | KpaH wapoBbilii Co croHom «6aboyka»

2 | ®unbTp KOCOi

PyuHoin 6anaHCMpPOBOYHBIN KNanaH ¢ U3MEPUTENbHBIMUA HUNMENSMH,
npexax Heizen Stream MD

|
4 ABTOMaTUYECKMIA KnanaH-perynatop nepenaja AaBeHNa ) [ﬁ—g—g—g—g—g—g—gj

6e3 U3MepuTeNbHOro HUNNens ApeHax Heizen Auto

-
Ciali

~

Konnektop

ABTOMaTUYECKNI BO3AYXOOTBOAUUK

KpaH wapoBoi pyyka-6aboyka Ans apeHaxa

5
6
7 | OtceyHoii KnanaH
8
9

KpaH waposoii pyyka-6a6oyka

10 | KomnnekT HakAHbIX raek - - - = = - - 2
%3 % % % % % ﬁ&

11 | MpocTaBka BMECTO TENN0-BOAOCHETHNKA

12 | Py4Hoit 6anaHcpoBouHbiii knana Heizen STB =) £} 5 =] 3 3 3

13 | KpaH wapoBoii «6a6o4ka» /15 NOAKIIYEHUS TepMOaTYNKa
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HanmeHoBaHne (HaMMeHOBaHUSI HETUMOBBIX KO/IIEKTOPHBIX Y3/10B MOTYT COAEPXaTb AONO/IHUTENIbHOE
o6o3HauveHue). KonnekropHoiit ysen POCTepMm ana cuctem otonneHus:

RTM — POCTepm

[lnametp konnektopa

CTopoHa NOAK/IOUEeHNS KoNneKTopa:
R — npaBblit / L — neBblit

Konnuecrso 0TBOAOB 1 MEXOCEBOE PaccTosHue (Mpumep):
5(100)

[InameTp NofKNYEHNS K CTOSIKY

[lnameTp perynstopa nepenasa faBnexus (npumep):
J_ 15Auto
N Martepwuan konnekropa:

XXX-XX-)-(-WXX)- X.XX XX_ _ &X/XX—X—X—XX Cs — KOHCTPYKUMOHHas cTanb / Ss — HepxaBselowas ctanb / Br — natyHb

_— T T 'I: - BV — Hannuve WapoBoro KpaHa nepes C4eTYnkom

D vnu O — Hanuume gpeHaxa

Bo3payxootBOAUNK:
A — aBTOMaTU4ecKuit / M — pyyHoii

Pacnonoxexne 6anaHCMpOBOYHOTO KNnanaHa Ha OTBOAE:
IN — nopatowwii / OUT — o6partHblii

Tun 6anaHCMPOBOYHOIO KanaHa Ha 0TBOAe W AMaMeTp:
1—DN15/2 —DN20 /3 — DN25
"3an0NHAETCA NO KOIMYECTBY OTBOAIOB.

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

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

Aptukyn Koa’-\lpa Mopkn. olﬁg:(;)a DN nsﬂﬁg;o}(l;,e”m DN Heizen Auto |  Mar. kon-pa Kng:aa:ae-Tr?al:)::Epa
Cso0sreamMDSBTNADEY | 0 | Nesoe 2 2 20 cs 20Stream MD
Cs 205meom MO SIaMNADEY | 40 | Tesoe 3 2 20 cs 20Stream MD
Cs 20steam MOSTamINADEY | 40 | Jlesce ! 2 20 cs 20Stream MD
cs-z%Tsht/:_et?r_]L;v? [(;-%?')E;12151ﬁ/? rﬁ\-uAt?D-Bv 40 Nesoe 5 25 20 Cs 20Stream MD
Cs 20sweam D STRMTTINADSY | %0 | Newoe 6 2 20 s 20Stream MD
Cszggt’r\ijrg_%?g%ﬁﬁ%ﬁo-sv 40 Nesoe 7 25 20 Cs 20Stream MD
c5-2ogm_r;gfg(giﬁ?iﬁ?/ﬁl\ﬁ-tz-o-Bv 40 Nlesoe 8 25 20 Cs 20Stream MD
Cso0Smeom D SIBTINADEY | 40 | Moasoe 2 2 20 cs 20Stream MD
Cs 20Smeam ND ST ADEY | 40 | Measoe 3 2 20 s 20Stream MD
cs-ggg;:g r: ﬁg?s?é%%?ﬁt-%-sv 40 Mpasoe 4 25 20 Cs 20Stream MD
cs-z%TsTr_eLlfn_qu_Asr(lg%?ﬁi?/?rﬁ-uAt?D-Bv 40 Mpasoe 5 25 20 Cs 20Stream MD
RTM-40-R-6(100)-25.20Auto

CS-20Stream MD-STBI1111/IN-A-D-BV 10 Mpasoe 6 % 20 Cs 20Stream MD
C&Z(thrrgﬁ_%(go I%ﬁiﬁ%ﬁD—Bv 40 Mpasoe 7 25 20 Cs 20Stream MD
cs-zo’?smfmo_rag-(;?rg)ﬁﬁzﬁﬁ%:l-t/g-D-Bv 40 Mpasoe 8 25 20 Cs 20Stream MD
CS-%TSI\St-geg-;i}lgg)fg%‘/zlli:l{g{w 50 Nesoe 2 32 25 Cs 25Stream MD
cs.522”{@2}ﬁﬁ(é(.’g%ﬁﬁﬁﬂf\ﬁfﬁ.Bv 50 flesoe 3 32 25 Cs 255tream MD
cs-2@5%52:3g?soT);fifuswA-uAt-%-Bv 50 Nesoe 4 32 25 Cs 255tream MD
cs-2%21?;?:»_;[()12?E%ﬁﬁ/ﬁ-{g—c’o-sv 50 Nesoe 5 32 25 Cs 25Stream MD
Cs 25stream D STaINADSY | %0 | Newoe 6 % 2 cs 255tream D
cs-zsRsTtmfn? %@%ﬁ’ﬁmm 50 flesoe 7 32 25 Cs 255tream MD
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Aptakyn DN Moakat Kon-Bo DN noakntoueHns DN Heizen Auto Mar. Kori-pa [inametp 1 Tun
Kon-pa 0TBOAOB K CTOSKY KnanaHa- naptHepa
RTM-50-L-8(100)-32.25Auto
50 NleBoe 8 32 25 Cs 25Stream MD
CS-25Stream MD-STBIHHHIN-A-D-BY
RTM-50-R-2(100)-32.25Auto
50 MpaBoe 2 32 25 Cs 25Stream MD
CS-25Stream MD-STB11/IN-A-D-BV
RTM-50-R-3(100)-32.25Auto
CS-255tream MD-STBIIY/IN-A-D-BY 50 Mpasoe 3 32 25 cs 25Stream MD
RTM-50-R-4(100)-32.25Auto
CS-25Stream MD-STBI1Y/IN-A-D-BV 50 fpasoe 4 32 % Cs 255tream MD
RTM-50-R-5(100)-32.25Auto
CS-25Stream MD-STBI1111/IN-A-D-BV 50 Mpasoe 5 32 2 cs 25Stream MD
RTM-50-R-6(100)-32.25Auto
CS-25Stream MD-STBI111/IN-A-D-BV 50 fpasoe 6 32 % Cs 255tream MD
RTM-50-R-7(100)-32.25Auto
CS-25Stream MD-STBIHIVIN-A-D-BY 50 fpasoe / 32 % Cs 255tream MD
RTM-50-R-8(100)-32.25Auto
€S-25Stream MD-STBIIIIN-AD-BY 50 pasoe 8 32 % Cs 255tream MD

1.3. KonnektopHbie y3/bl AN CUCTEM OTONIEHUS nomeLeHnin BKT

KonnektopHble Y3/bl 415 CUCTEMbI OTOMIEHUA NPefHAa3HaYeHbl AN NMOAKNOYEHNUA FTOPU30HTAIbHOW CUCTEMbI OTOMIEHUS W OpraHnU3aLumn

yyeta noTpe61g9eMon TENNOBO SHEPruK NOMELLEHUIA apeH[pbl.

XapaKTepuCTUKKN KOJINEKTOPHbIX Y3/10B

HanmeHoBaHue nokasarens En. nsm. 3HayeHue
[InameTp NpucoeanHeHns K CTosky MM 15-50
[inametp Konnektopa MM 15-65
MexoceBoe paccTosiH1e Mexay 0TBOfiaMu KO/eKTopa MM 50,100
Konunyectso BbIxoaoB MM 1-12
[nametp npucoenmnHeHus notpedutenei MM 15-25
Hpuuuunuanbuaa CXeMa TUNOBOIro KOJIJIEKTOPHOro y3/ia
N° HanmeHoBaHue
1 | KpaH wapoBoii co croHom «6abouka»
2 | ®unbTp KOCOI £
3 | KoMnnekT HakunaHbIX raek 7
4 | NpocTaBka BMECTO TEN/I0-BOJOCYETHMKA g xW
5 PyuHoit Gan_chmposqubm KnanaH ¢ U3MepUTENbHBIMU HUMMENSMM, // %)
apeHax Heizen Stream MD =
6 | Konnekrop L @2
7 | OtceuHoii knanaH
8 | ABTOMaTUYeCKMii BO3LYXO0TBOAUNK
9 | KpaH wapoBoii pyyka-6a6oyka ans ApeHaxa
10 | PyyHoii 6anaHcMpoBOYHbIFA KnanaH Heizen STB
11 | KpaH wapoBoii «6abouka» Ans NOLKIOYEHU TEPMOAATUMKA
2 ABTOMaTUYECKUIA KNanaH-perynsatop nepenasa AaBneHms
6e3 n3meputenbHoro Hunnens gpexax Heizen Auto 15 mm, 5-5 kla
13 | KpaH wapoBoii pyyka-6ab6oyka
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HaunmeHoBaHMe (HaMMEeHOBaHUS HETUMOBBIX KO/IIEKTOPHBIX Y3/10B MOTYT COAEPXaTb AONO/IHUTENIbHOE
o6o3HauyeHue). KonnektopHbiit y3en POCTepm (Heizen) gna cuctem otonneHus:

RTM — POCTepm

NN

BKT-XOOK-KX-XX{XXK)-XOCKX. HKXKXKX/XX-X-X

L

*Tpumep: konnekTopHblid y3en POCTepm ans cuctem otonnenus bKT RTM-25-L-2(50)-25.20Auto CS-20Stream MD-STB11/IN-A-D.

[lnameTp Konnektopa

CTOpOHa NOAK/I0YEHUs KONNeKTopa:

R — npasblii / L — neBblii

KonunyectBo 0TBO/L0B U MEXOCEBOE PacCTOsiHUE (MpUMep):

5(100)

[lnameTp NOAKKYEHMS K CTOSIKY

[lvameTp perynsatopa nepenaja AaBnexus (npumep):

Matepuan konnekropa:

15Auto

Cs — KOHCTPYKLMOHHas CTanb / Ss — HepxaBetowwas ctanb / Br — natyHb

D vnn O — Hannumne gpeHaxa

Bo3payxooTtBOAUMK:
A — aBTOMaTUyeckuii / M — pyyHoit

PacnonoxeHne 6anaHCMPOBOYHOrO KNanaHa Ha 0TBOAE:

IN — nopatowwii / OUT — o6patHbilii

Tun apmaTypbl KnanaHa Ha 0TBOAe W AuaMeTp:

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

*3anonHsercs no KO/M4yecTBy OTBOLOB.

[inameTp v TN KNanaHa-napTHepa (MpuMepsbl):
0 — 6e3 knanaxa / 15LOCK D / 20Stream MD

ApTukyn Koar-\lpa Moakn. 0'?22:58 nouKn?c[\lquwﬂ DN Heizen Auto Mar. kon-pa ﬂ”aMeTﬁaV;)xgp};"a”aHa'
K CTOSIKY
CsaosreampstannaD | B | e |2 20 E o fsiream D)
CSa0sreamibaineD | B | e |2 20 & s ER—
BI?s?&éi?ﬁ&iﬁ?d—i%m 25 Jlesoe 2 20 15 Cs 15Stream MD
Ca0Smean D STENINAD | 25| Meae |2 20 & s E—
Saosweamupaminay | 2| Me |2 20 & s E—
EKcTstT(')wsigaifﬁ&ﬁmASto 25 Mpasoe 2 20 15 Cs 15Stream MD

1.4. KonnekTopHbie y3/bl U BOAOMEPHbIE BCTABKU AN CUCTEMbI BOAOCHAbXeHUS

KOI'I)'IeKTOprIe y3/bl NpeAHa3Ha4yeHbl Ang pacnpegeneHna notoka XONOAHOW K FOpﬂLIeVI BOAbl U OpraHM3sauun yyeta pacxoda BofAbl.
W3penus YCTaHaB/MBAKOTCA B MHOMO3TaXHbIX N UHANBUAYANbHbIX XW/bIX AOMaX, aAMUHUCTPATUBHbIX, 006LLECTBEHHBIX U NMPOU3BOACTBEHHbIX
3[aHNAX U COOPYXEHUAX. U3penus MoryT ObITb MCMO/Ib30BaHbI KaK npun co3agaHnn cnctem ropadero n xosogHoro BOJOCHaOXeHus B CTpOALLMXCa
3AaHUAX, TaK U Ana MoAaepHn3aumn CUCTeM B yXxe CyLLeCTBYIOLLNX U IKCNyaTupyeMblX 30aHUAX.

HaumeHoBaHue nokasartens 3HaueHue
HomuHanbHoe paboyee paBnexve PN 1,0 MMa
o
MakcumanbHas Temneparypa Bogsl T +80 °C

Martepuan oCHOBHbIX AeTanei

NatyHb mapok: JIC-59, ILI-40C, CW602N, CW617N; ctanb HepxaBetoLuas

MaTepMaﬂbl YNNOTHEHUA HEPA3BEMHbIX COeIMHEHNI

Knem—repmeTMKM aHaapoGHble, JIEH CAHTEXHWUYECKUI, nacta YNNOTHUTENbHAA Unipak
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KOﬂﬂeKTOprIe y3nbl ang CUCTembl BOAOCHa0XeHus
KonnektopHble y3nbl Ana CUCTeMbl BOJOCHAOXeHUS NpefHa3HayeHbl A1 MOAK/IOYEHUS TOPU30HTANIbHON CUCTEMBI XBC un IBC
W opraHusauun yyeta notpe6nseMon BoAbl KBapTUpamu. B coctaB KONNEKTOPHbIX Y3710B BXOOUT apmatypa angd npucoeanHeHnsa K Ctodkam
“ notpedutensm, apmartypa ansa hunbTpaumm, penyktopbl AaBneHud, pacnpefenutesibHblie KONEeKTOpbl, NPOCTaBKU A9 BOAOCYHETYMKOB
(BO3MO)KHa NnocCTaBKa B KOMMNJIeKTe C BOJJ,OCHGT‘WIKOM).

XapaKTepVICTMKVI KOJITEKTOPHbIX Y3/10B

HanmeHoBaHue nokasarens En. nam. 3HaueHne
JInameTp NpucoeanHeHNs K CTosKy MM 15-50
[nameTtp konnekTopa MM 40/50/65
MexoceBoe paccTosiHue Mexay 0TBOAaMM KONNeKTopa MM 50, 90, 100, 110
Konunyectso BbIxoaoB MM 1-15
[lnametp npucoenmnHeHns notpedutenei MM 15-25

Hpuuuunuanbuan CXeMa TUNOBOIro KOJIJIEKTOPHOro y3/ia

N° HammeHoBaHue T 8 T §
=,
a7 =7

1 | KpaH wapoBoii co croHom «6aboyka»

2 | dunbTp KOCOI

3 | Konnekrop

.
.

4 | KpaH wapoBoii py4yka-6a6oyka

5 Pepyktop naBnenus Heizen

fan
T

6 | MopcTaBka AN BOAOCYETUYMKA

7 KoMnneKkT HakuaHbIX raek
8 | O6paTHbIit knanaH 7 2 3

HanMeHoBaHMe (HaMMeHOBaHNA HETUNOBbIX KOJ/UJIEKTOPHBIX Y3/10B MOTYT COAEPXaTb AONOIHUTENIbHOE
o603HauveHue). KonnekropHbiii ysen POCTepm (Heizen) ansa cucrem otonnenuns:

RTM-W — POCTepm
[nametp KonnekTopa

CTOpOoHa NOAK/IOUEHMS KONTIEKTOpa:
R — npaBblii / L — neBblii

KonnuecTso 0TBOAOB 1 MEXOCEBOE PACcCTOSHUA (MpUMep):
5(100)

[mameTp NoaKMIoUYEHNs K CTOSIKY

[
RT M -W-XX-X-X (XXX) -XX-&X-X_X-X_XZ-XX-XX-XX Hanuuune cyeTunka Bofbl:
| —L MD — CueTunk Boabl B cocTaBe y3na / 6e3 0603HaueHns — npocraBka L=80mMm

Hannune obpatHbIX KNanaHoB:
CV — o6partHblil KnanaH
6e3 0603Ha4eHNsA — KOMMNEKT HAaKUAHBIX raek ¢ 06paTHbIM KnanaHom

PepykTop laBNeHUs pacnonoxXeH Ha 0TBoAax:
PR — noptHeBblii / MR — MeMOpaHHbIi

Tun 6anaHcMPOBOYHOrO KNanaHa Ha OTBOAE W AnameTp:
1—DN15/2 —DN20/3 — DN25
"3anonHseTCs N0 KOMMYECTBY OTBOAOB
Matepwuan konnekropa:

Ss — HepxaBetoLas ctanb / Br — natyHb

[inametp obLero peayktopa faBleHns u Tn:
PR — nopuwuHeBblit / MR — MeMGpaHHblit

Tipumep: konnekTopHblii y3en POCTepm ans cuctem otonnennst RTM-W-40-L-2(100)-32-32RS-SS-11.
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onranga | o | Jorse oMo ONoiuerord W T o8 T NP
RTM-W-40-L-2(100)-32-32PR-SS-11 40 NleBoe 2 32 32 nopuw. Ss 15 -
RTM-W-40-L-3(100)-32-32PR-SS-111 40 NeBoe 3 32 32 nopuw. Ss 15 -
RTM-W-40-L-3(100)-32-32PR-SS-1111 40 NeBoe 4 32 32 nopuw. Ss 15 -
RTM-W-40-L-3(100)-32-32PR-SS-11111 40 NleBoe 5 32 32 nopuw. Ss 15 -
RTM-W-40-L-3(100)-32-32PR-SS-111111 40 NleBoe 6 32 32 nopuw. Ss 15 -
RTM-W-40-L-3(100)-32-32PR-SS- 111111 40 NeBoe 7 32 32 nopuw. Ss 15 -
RTM-W-40-L-3(100)-32-32PR-SS-1111111 40 NleBoe 8 32 32 nopuw. Ss 15 -
RTM-W-40-L-2(100)-32-SS-1IMR 40 Nesoe 2 32 - Ss 15 15 Memop.
RTM-W-40-L-3(100)-32-SS-111MR 40 NeBoe 3 32 - Ss 15 15 mem6p.
RTM-W-40-L-4(100)-32-SS-1111IMR 40 NleBoe 4 32 - Ss 15 15 mem6p.
RTM-W-40-L-5(100)-32-SS-11111MMR 40 JleBoe 5 32 - Ss 15 15 meM6p.
RTM-W-40-L-6(100)-32-SS-111111MR 40 NeBoe 6 32 - Ss 15 15 mem6p.
RTM-W-40-L-7(100)-32-SS-1111111MR 40 NeBoe 7 32 - Ss 15 15 mem6p.
RTM-W-40-L-8(100)-32-SS-11111111MR 40 JleBoe 8 32 - Ss 15 15 mem6p.

BogomMepHble BCTaBKM

BonomepHble y3nbl POCTepm ycTaHaBNMBAIOTCS Ha TpybONpoBOAaX A1 MOAKIYEHUS KBapTUP K CUCTEMaM
BOAOCHa0XeHus1. BogomepHble y3nbl POCTepM npuMeHsoTCs ans:
« PEerynupoBKM [aBNEHWUS XONOLHON 1 ropsyven BOLbl;
« y4yeTa NoTpebNeHns XONOAHON 1 ropsyeit BOAb! (BO3MOXHA NOCTaBKa 6€3 CHETYMKOB C YCTAHOBKOW NMPOCTAaBKM);

« OpraHu3aLumu LMPKYNSLMU ropsiyero BOAOCHaBXeHNS;

« 3alLNTbI OT TMAPOYAAPOB B CUCTEMAX XO/IOAHOIO M FOPSiYero BoAOCHaGXEHUS;
« (hunbTPaLMK TENNOHOCUTENS W BOABI.

OCHOBHbIe TEXHUHYECKHNE XapaKTePUCTUKU BOAOMEpPHbIX Y3108 POCTepm:

X0NoAgHOro n ropgayero

HanmeHoBaHue nokasarens 3HayeHue
HomuHanbHoe paboyee aaBnexne PN, MMa 1,0
[y noaxntoverns 15, 20
MakcumanbHas temneparypa Bogsl T, °C +80

X

Martepuan ocHOBHbIX feTanen

NatyHb mapok: JIC-59, JIU-40C, CW602N, CW617N; cTanb HepxaBetoLas

Matepuanbl ynioTHeHUs Hepa3beMHbIX COEAMHEHUI

Kneun-repmeTnku aHaspoOHble, NeH CaHTEXHUYECKMiA, nacTa ynaoTHUTenbHasa Unipak

« Bopomephbiii y3en POCTepm y15 c otBogom nog YBI1

HomeHknaTtypa TunoBbix BogoMepHbIx y3nos POCTepm:

« Bopomephbiii y3en POCTepm [y15 c otBogom nog YBI v cHeTUMKOM B KOMMEKTE
« Bopomephbiii y3en POCTepm [y15
« Bopomephbiii y3en POCTepm [y15 co cCHETYMKOM B KOMMNIEKTE
« Bopomephbiii y3en POCTepm [y15 c otBogom nog YBI 6e3 pepykTopa faBneHus
« Bopomephbiii y3en POCTepm Ay15 c otBogom nog YBI v cyeTunkom B KOMNekTe 6e3 peaykTopa faBieHus
- Bopomephbiii y3en POCTepm [y15 6e3 pepykTopa faBneHus
« Bopomephbiii y3en POCTepm [y15 co cueTunkom B KOMNEKTe 6€3 pefyKTopa AaBNeHNst

« Bopomephbiii y3en POCTepm [y20 c otBogom nog YBI

« Bopomephbiii y3en POCTepm [y20 c otBogom nog YBI v cHeTynkom B KOMMekTe
« Bopomephbiii y3en POCTepm [y20
« Bopomephbiii y3en POCTepm [y20 co CHETYNKOM B KOMMEKTE
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N° HaumeHoBaHne Kon-Bo Pasmep
1 1/2” B-H kpaH waposoii POCTepm «Gaboyka»
2 ®unbtp Kocoi 1/2”
3 Hunnens 1/2”

Twr 1/2”
4 Perynstop naeneHus 1/2” Heizen 304
5 KomnnekT HaknaHbIx raek 1/2” ¢ o6paTHbIM KnanaHoMm
6 MpocTaBka BMeCTo TennoBogocyeTynka 1/2“

BopomepHbiii y3en POCTepm [ly15 ¢ otBogom nog YBI n cuetunkom B KOMnnekre

Ne HanmeHoBaHne Kon-so Pasmep
1 1/2” B-H kpaH wapooit POCTepm «Gaboyka» Twr.
2 ®dunbTp KOCOIA 1/2”

2wr.
3 Hunnenb 1/2”
4 Perynstop naBnenus 1/2” Heizen 304

1/2”
5 KomnnekT HakuaHbIx raek 1/2”
6 Bogocuetunk Ay 15 Twr.
7 O6paTHblii knanaH 1/2" Heizen 999L
8 TpOiiHNK naTyHHbIiA 1/2"
BopomepHbii y3en POCTepm [ly15 co cuetynkom B KOMNneKTe

N° HanmeHoBaHne Kon-so Pasmep
1 1/2” B-H kpaH waposoit POCTepm «6aboyka»
2 ®dunbTp KOCOIA 1/2”
3 Hunnens 1/2”
4 Perynstop naBsnenus 1/2” Heizen 304 Twr. 127
5 KoMnnekT HakuaHbIx raek 1/2”
6 Bogocuetunk Ay 15
7 O6patHblii knanaH 1/2" Heizen 999L
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BopomepHbiii yzen POCTepm [ly15 6e3 peaykropa aaBneHus

1

N° HaumeHoBaHue Kon-Bo Pasmep
2

1 1/2” B-H kpaH waposoii POCTepm «6aboyka»

2 ®unbTp KOCOI 1/2” i

Twr. 127 7

4

3 KomnnekT HakuaHbIx raek 1/2” ¢ o6paTHbIM KnanaHom

4 lMpocTaBka BMECTO Teno-BogocyeTymnka 1/2” Ml

1.5. KonnektopHble y3nbl U BOAOMEPHbIE BCTaBKU A1 CUCTEMbI BOAOCHAOXeHMS

KBaptupHble ctaHuum POCTepm yctaHaBnMBaKOTCA Ha TpyOONpoBOAax AN MOAKMOYEHUS KBApTUP K CUCTEMaM BOASHOrO OTOMIEHMS,
XOMOAHOr0 W ropsyero BogocHabxeHus. KBaptupHble ctaHumn POCTepm npuMeHsoTCs ANns: NoAAEpXaHWs NOCTOSHHOIO nepenaga AaBnexns
Ha BBO/E B CUCTEMY OTOM/IEHNSI; OrPaHNYeHUs NPeaeNibHOro PacxofAa TENIOHOCUTENS Yepes3 KBapTUPY; YNpaBaeHUs KIMMaTOM NPy yCTaHOBKE
TEPMO3/1EKTPONPUBOAA; PETYIMPOBKN AABNIEHNS XONOLHO U ropsiveii Bofbl; y4eTa noTpe6ieHns TeNI0HOCUTENS!, XONOAHO U ropsiveii Bofbl
(BO3MOXHa NocTaBKa 6€3 CHETYNKOB C YCTAHOBKOM NPOCTABKM); OPraHn3aLm LMPKYISaLMM ropsvero BOAOCHAOXeHNS; 3aLLMTbl OT T’MAPOYAapoB
B CUCTEMAX XONOAHOMO U ropsiyero BOAOCHa0XeHNs; (hMnbTpaLny TeNSIOHOCUTENS U BOLbl; aBTOMATUYECKOrO yianeHns Bo3ayxa B cucteme

oTonneHud.

OCHOBHbIe TEXHUYECKUE XapaKTEPUCTUKN BoaoMepHbIX y3noB POCTepm:

HanmeHoBaHue nokasatens 3HaueHne

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

MakcumanbHas Temnepartypa Bogbl Tmax, °C +80

Martepuan oCHOBHbIX AeTanei NatyHb mapok: JIC-59, JIU-40C, CW602N, CW617N; cTanb HepxaBetoLas

Martepuansl ynnoTHEHNS Hepa3beMHbIX COeAUHEHMI Knen-repmetnku aHaspo6Hble, leH CaHTEXHUYEeCKNiA, nacTa ynnoTHutenbHas Unipak

MpuHumMn pacwmcpoBKK apTUKyna:

HWRc — ans cuctem otonneHus n BogocHabxeHns ¢ peumnpkynsuueii IBC
HW — anda cuctem oTonnexuns n BoJoCHabXeHnsa

M- BepPTMKanbHOE UCMNONHEHNE
H — ropu3oHTanbHoe ncnonHeHne

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

| MD — npuGopbl yueTta B KOMNNEKTe
0 — 6e3 npubopoB yyeTa

15/ 20 — [ly nogkntoyeHus

CTOPOHa NOAKNKYEHNU] K CucTeme otonsieHns | cucteme BOAOCHaOXeHMUS
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2. YEPTEXU TUNOBbIX KBAPTUPHbIX CTAHLIUA POCTEPM

KesaptupHas craHuus POCTepm B ropu3oHTa/IbHOM UCNOJIHEHUM /Sl CUCTEM OTOMJIEHMS U BOJOCHAOGXEeHUs
¢ peumpkynsiymen N'BC HWRc-H-LR-15-MD

N° HaumeHoBaHue Kon-8o | Pa3svep ; B
1 1/2” B-H kpaH wapoBoii co croHom POCTepm «6a6ouka» 4 wr.. ;" "
2 dunbTp KOCOI 1/2” 3wt 1727 1 2 7 7—4% - ? 6 = ?
3 KomnnekT HakupHbix raek 1/2” 4ur. [ ] f ; T Iﬂim j !’ [ | 7 i Jl
4 Tennocuetunk [iy15, Q= 0,6, RS485 Twr. | Oy15 : 0\s7 N
5 Yanuuutens 1/2” 30 MM 3uwr ) r J
6 KpectoBuHa 1/2”
7 ABTOMaTUYECKMI1 BO3AYXOOTBOAYNK 1/2”
8 OTceuHoii knanaH 1/2” 2ur -
9 1/2” B-H kpaH ApeHaxHbli
10 Hunnens 1/2” 5wr. 510 14 _18 3 2 !
1 Kom6uHWpoBaHHbIi perynatop nepenaga aaBnexus 1/2” i : [H [ B .;:'f.‘
C BO3MOXHOCTbIO YCTAHOBKM CEPBONpPUBOAA 172 |
12 AmepukaHka npsmas 1/2” 1w,
8| T oponen POCT taoe o so w3
14 KnanaH o6paTHbIi 3un (, i” -_ LA l ] i j 5 H Hﬂ
15 YronbHuk 1/2” -
16 | LpkynsiumoHHbiii BeHtunb ans cuctem IBC HEIZEN Valmix 1/2”
7 TooiiHuk 1/2” tur N g 3z |1
18 Bonocuertunk ly 15,Q, =15 3wr. | Jy15 ls” ? |\‘ LLSE I f :| ~f| T
19 Pama MoHTaxHas Twr. - ' = la) 3

KeaptupHas ctaHuus POCTepm B BepTUKanbHOM UCNOSTHEHUM ANSA CUCTEM OTOM/IEHUSA U BOAOCHAGXeHUA
¢ peumpkynsiymein FrBC HWRc-V-LR-15-MD

N° HaumeHoBaHue Kon-8o | Pa3svep

1 1/2” B-H kpaH wapoBoii co croHom POCTepm «Gabouka» Twr.

2 ABTOMaTNYECKMA BO3AYXOOTBOAUMK C OTCEUHbBIM K/anaHoM 2w 112"
3 ®unbtp kocon 1/2” 3w
4 Tennocuetumnk fy15, OMOM =0,6, RS485 Twr. [y 15

5 | 1/2” B-H kpaH waposoii POCTepm «6ab04ka» ApeHaxHblid | 2 wrt.

1/2” B-H kpaH wapooit POCTepm «Gabouka»

6 1w
LN151 NOAK/IOYEHNS TepMOAaTYNKa
7 1/2” B-B kpaH waposoit POCTepm «Gabouka»
Swr | g
8 KnanaH o6paTHbIil NpyXWHHbIA 1/2”
9 LIpKynsiumoHHbIii BeHTUNb ansg cuctem NBC 1/2”
KoMO1HWMpOBaHHbIA 6anaHCMPOBOYHbIA KnanaH-perynstop | 1 wr.
10 nepenaaa AaBneHns 1/2” ¢ BO3MOXHOCTbIO YCTaHOBKM
cepBonpuBoaa
1" Bopocuetunk [y 15, OHUM =15 3w [y 15
12 Pama moHTaxHasa 11 Twr 1727
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KOITEKTOPHBIE Y3/1bl

KesaptupHas craHuus POCTepM B ropu3oHTa/IbHOM UCNOJIHEHUK NS CUCTEM OTOMJIEHMS U BOJOCHAGXeHUs

HW-H-LR-15-MD
N° HaumeHoBaHne Kon-o | Pa3wep
1 | 1/2” B-H kpaH waposblii co croHom POCTepm «6aboyka»
2 ®dunbTp KOCOIA 1/2” 3wt 1727
3 KoMnneKkT HaknaHbix raek 1/2” 7
4 Tennocuetunk Ay15, Qm: 0,6, RS485 Twr [y 15
5 Yanuuutens 1/2” 30 mm 3wt I
6 KpectoBuHa 1/2”
7 ABTOMaTUYECKNIA BO3yX00TBOAUMK 1/2”
8 OtceuHoit knanaH 1/2” 2ur
9 1/2” B-H KpaH fpeHaxHblit
10 Hunnens 1/2” 6 wwr. n
1 Kom6uHMpoBaHHbIi perynatop nepenaga AaBnexus 1/2” ;;
C BO3MOXHOCTbIO YCTAHOBKM CEPBONPUBOAA ) A5
12 AmepukaHka npsimas 1/2” 1wr. " 18 1710 16 8 3 —“,:"‘H 0 2 !
CH I S | L T~
pmogatumka B-H | < utd
14 Perynartop fasnenusi 1/2” nopLuHeBoi . ; 14
15 MaHomeTp paananbHbilii 1/4” 0-6 6ap 2w 8 1710 16 9 3 :;/;' j’\: 1150 2 "
16 KnanaH o6paTHblii = /(3] AN = / ya
7 Tooiihmk 1127 3ur. LA T - AR =) 1P A DN
18 AmopT13aTop rMApaBAMYECcKoro yaapa 7 -
19 Bogocuerunk [y 15,Q, =15 2ur Ly 15
20 Pama MoHTaxHas Twr. -

KeaptupHas ctaHuus POCTepM B BepTMKasIbHOM UCNOJIHEHUM A1 CUCTEM OTOMJIEHUS U BOZOCHA6XeHus

HW-V-LR-15-MD

N° HaumeHoBaHue Kon-Bo | Pasmep
1 1/2” B-H kpaH wapoBoii co croHom POCTepm «6abouka» Twr. [
2 | ABTOMATMYECKW BO3AYXOOTBOAUMK C OTCEYHBIM KNanaHoM | 2 Wr. 12"
3 ®dunbTp KOCOI 1/2” 3w
4 Tennocuetumnk fy15, OHOM: 0,6, RS485 Twr. [y 15
5 | 1/2” B-H kpaH waposoit POCTepm «6aboyka» ApeHaxHbIA | 2 Wr. 1727 7.Jg‘
6 1/2" B-H kpa wapooit POCTepm «6abo4ka» [1s NOAK/OUEHHs! T, '5 —

TEPMOZaTIMKaA ] Fus|
7 1/2" B-B kpaH wapooii POCTepm «Gabouka» L ‘H ir “
8 KnanaH o6paTHbiii i —
9 MaHomeTp pagumanbHblii 1/4" 0-6 6ap 2wt 12"
10 Perynatop aaBnenns 1/2" nopwHesoin
" AmopTU3aTOp rMAPaBAMYECKOro yaapa =

KoMO1HWPOBaHHbIV 6aN1aHCMPOBOYHIA KNanaH-perynstop —

12 nepenaza fiaBnexusi 1/2" ¢ BOSMOXHOCTbIO YCTaHOBKM Twr

CepBonp1Boaa =
13 Bopocyetunk Ay 15, Om: 1,5 2 wr. Oy 15 | L |
14 Pama MoHTaxHas Twr 1727
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3. HOMEHK/IATYPA

KOMNEKTOPHBIE Y3/1bl

HaumeHoBaHue

ApTukyn

KeaptupHas cranuns POCTepm B BEPTUKANBLHOM UCMONHEHUN ANS CUCTEM OTOMNEHUS U BOAOCHAOXEHNS ¢ peumnpkynaunei TBC ¢
NEeBbIM NOAK/TIOYEHNEM K CTOSIKAM OTOMAEHNS, NPaBbIM NOAK/TIOYEHUEM K CTOSIKaM BOAOCHaOXeHUs

HWRc-V-LR-15-MD

KeaptupHas ctaHuus POCTepm B BepTUKasbHOM UCTIONHEHUM 1S CUCTEM OTOM/IEHUS U BOAOCHaBXeHMs ¢ peunpkynsiumei T'BC ¢
NeBbIM NOAKMNOYEHNEM K CTOSIKAM OTOMNEHNS, NPaBbIM NOAK/IOYEHUEM K CTOSIKAM BOOCHa0XeHUs 6e3 NpubopoB y4eTa

HWRc-V-LR-15-0

KeaptupHas cranuuns POCTepm B BEPTUKANLHOM UCMONHEHUN AN CUCTEM OTOMNEHUS U BOAOCHAOXEHNS ¢ peumnpkynaunei TBC ¢
npaBbIM NOAK/TIOYEHNEM K CTOSIKaM OTOM/IEHNS, TeBbIM MOAK/IOUEHNEM K CTOSIKaM BOAOCHAOXeHMS

HWRc-V-RL-15-MD

KBaptupHas craHuus POCTepm B BEPTUKANbHOM UCMONHEHUN AN CUCTEM OTOMNEHMS U BOAOCHA0XeHNS ¢ peumnpkynsuueit MBC ¢
NpaBbIM NOAKNOYEHUEM K CTOSIKAM OTONNEHMS, NeBbIM NOAKNIOYEHNEM K CTOSIKaM BOAOCHaOXeHUs 6e3 NnpubopoB yyeTa

HWRc-V-RL-15-0

KBaptupHas ctaHuus POCTepm B BepTUKanbHOM UCMIONHEHUM N1l CUCTEM OTONEHUS W BOAOCHAOXEHMS C 1EBbIM NOAKNIOYEHNEM K

CTOSIKaM OTOM/EHNS, MPABbIM MOAK/IOYEHNEM K CTOSIKAM BOZOCHAGXEHMS HW-V-LR-15-MD
KeapTupHas ctaHums POCTepM B BEpPTUKANbHOM UCMONHEHUN ANS CUCTEM OTOMNEHNS N BOAOCHABXEHNS C NEBbIM NOAKMIOYEHNEM K

CTOSIKaM OTOM/IEHHS, IPABbIM NOAK/IOYEHUEM K CTOSIKaM BOJOCHaGXeHNs 6e3 NpuGopoB yueTa HW-V-LR-15-0

KsapTupHas craHumsa POCTepM B BEPTUKaNbHOM UCMONHEHUN NS CACTEM OTOMNEHNS N BOAOCHABXEHNA C NPaBbiM NOAKIOYEHNEM K

CTOSIKaM OTOM/IEHNS, IEBbIM MOJK/IOYEHNEM K CTOSIKAM BOJOCHAGXEHNS HW-V-RL-15-MD
KeapTupHaa ctaHuma POCTepM B BEpTUKa/IbHOM UCMONHEHUK 1St CUCTEM OTOM/IEHNS N BOAOCHAOXEHMA C NPaBbM NOAK/OYEHNEM K

CTOSIKaM OTOMNEHNS, NEBbIM NOAKMIOYEHNEM K CTOSIKAM BOIOCHABXeH!s 6e3 NpuBopoB yyeTa HW-V-RL-15-0

KBaptupHas ctaHuus POCTepm B ropu30HTanbHOM UCMOMHEHUM 15 CUCTEM OTOMNAEHMS U BOAOCHaBbXeHus ¢ peunpkynsaumei IBC ¢
NeBbIM NOAKIOYEHUEM K CTOSIKAM OTOM/EHUS, MPaBbIM NOAKIIOYEHUEM K CTOSIKAM BOLLOCHAOXEHNS

HWRc-H-LR-15-MD

KeaptupHas ctaHuus POCTepm B ropu30HTasIbHOM UCMOMHEHUM [/15 CUCTEM OTOM/IEHMS U BOAOCHAOXeHMs ¢ peuupkynsumein IBC ¢
NeBbIM NOAK/IOYEHNEM K CTOSIKAM OTOMEHMS, NPaBbIM NOAKIIOYEHNEM K CTOSIKAM BOLOCHaOXeHNs 6e3 npubopos yyeTta

HWRc-H-LR-15-0

KeaptupHas ctaHuusi POCTepm B ropu30HTasbHOM UCMOMHEHUM 1S CUCTEM OTOM/EHMS U BOAOCHaBXeHus ¢ peunpkynsumei IBC ¢
NpaBbIM NOAKMNOYEHUEM K CTOSIKAM OTOMNEHMS, NEBLIM NOAKNOYEHUEM K CTOSIKAM BOAOCHAOXEHUS

HWRc-H-RL-15-MD

KeaptupHas ctaHuus POCTepm B ropu30HTasIbHOM UCMOMHEHUM 15 CUCTEM OTOMAEHUS U BOAOCHAOXeHMs ¢ peuupkynsumein NBC ¢
NpaBbIM NOAKNOYEHUEM K CTOSIKAM OTOMNEHMS, NEBbIM NOAKNOYEHNEM K CTOSIKaM BOAOCHaOXeHUs 6e3 npubopoB yyeTa

HWRc-H-RL-15-0

KeaptupHas ctaHuusi POCTepm B ropu3oHTasbHOM UCMOSHEHUM 15 CUCTEM OTOM/IEHUS U BOAOCHAOXEHUS C NeBbIM NOLKNIOYEHNEM

K CTOSIKaM OTOM/IEHMS, 1EBbIM NOAKNIOYEHNEM K CTOSIKaM BOJ0CHabXeHNs 6e3 I'IDI/IGODOB yyeta

K CTOSIKaM OTOM/IEHMs, NPABbIM MOLKAUYEHUEM K CTOSAKAM BOIOCHAGXEHUS HW-H-LR-15-MD
KsapTupHaa craHuma POCTepM B ropu30oHTaIbHOM UCTIONIHEHUN 11 CUCTEM OTOM/IEHUA U BOLOCHAGKEHNS C NIEBbIM NOAK/OYEHNEM

K CTOSIKaM OTOM/IEHMS!, NPaBbIM MOAK/IOYEHNEM K CTOSIKaM BOJOCHAGXeH!: 6e3 NpuGopos yueta HW-H-LR-15-0
KsaptupHas craHuus POCTepM B ropn30HTaNbHOM UCMONHEHUM NS CUCTEM OTOMEHNS U BOAOCHAGXEHUA C NPaBbiM NOAKNKOYEHNEM HW-H-RL5-MD
K CTOSIKaM OTOM/IEHNS, IEBbIM NOAK/IOYEHMEM K CTOAKaM BOJOCHAGXeHN!S R
KsaptupHas craHums POCTepM B ropn30HTaNbHOM UCMONHEHUM AN CUCTEM OTOM/EHNS U BOAOCHAGXEHUA C NPaBbiM NOAKNK0YEHNEM HW-H-RL-15.0

m




O KOMINAHWUU POCTEPM

POCTepM — KpymnHeiiLunii UrPOK Ha PbiHKE MHXEHEPHOro o6ecreyeHns Xunoro, KOMMEpPYECKOro 1 rocyaapCTBEHHOro CTPOUTENbCTBA
Poccun. Uctopus komnaHum Hadanack B8 2005 rofy € LeNblo NPOABUKEHNA MATEPUANIOB U PeLleHUid B 06NAcT BHYTPEHHUX UHXEHEPHbIX
CUCTEM, MAaKCUMaJIbHO afjanTUPOBAHHbIX K C/IOXHbIM YCNOBUSAM 3KCTTyaTaLumu POCCUACKNX CUCTEM BOIOCHABXEHNS, OTOMIEHUS U KaHANIM3aLMU.
OCHOBHOI1 akTMB KoMnaHuu ¢ 2014 rofa — 370 NPON3BOACTBEHHbIA KoMMneKc B CaHKT-TeTep6ypre no nepepaGoTke NoMMEpHbIX MaTepuanos.

CerogHs POCTepm — kpynHeiwwuii 3aBof B CeBepo-3anagHoM OKpyre no npoun3BoACTBY TpyO, PUTUHIOB U CUCTEM AN NPOKNaLKM kabens
13 nonumepHbix matepnanos PE-Xa / PE-Xb /PPSU/PVDF/PP-R /PE-RT/PVC/LDPE n yHukanbHoe COBpeMEHHOE NPON3BOACTBO, BbINyCKatoLLee
akcuanbHyto cuctemy PE-Xa (tpy6bl PE-Xa, dutuHru PPSU/PVDF v rochpupoBaHHble KOXYXK) Ha O4HOI NoLaakKe.

Momnmo nepepaboTku NonumepHbix Matepuanos, POCTepm pa3BuBaeT HanpaBaeHne No NPOU3BOACTBY U COOPKE KONNEKTOPHbIX Y3/10B
AN1S1 OTOMIEHNS U BOAOCHAGXEHNS.

\

KanuHuHrpag

Mpoaykuma npeacraBneHa
6onee yem B 75 ropopax Poccum.

0 Hac B uudpax:

bonee 3200 peann3oBaHHbIX NPOEKTOB
B HOBOM XW/IULWHOM CTPpOUTE/IbCTBE

18 3KCTPY3MOHHBIX IMHMNIA 1 15 TepMONIacTaBTOMATOB
>100 mnH MeTpoB TpyO B rof

> 50 MH (UTUHIOB B roA

25 000 M? nnoLaab cknagos

10 000 M? nnoLagk 3aBoAa

NABOPATOPUA

POCTepm nmeet cCO6CTBEHHYHO aTTECTOBAHHYIO 1ab0PaTOPUIO, OCHALLEHHYIO HOBEMLWUM W YHUKANbHBIM 000pyAoBaHueM. UcnbitatenbHas
nabopaTopus akkpeauToBaHa B HaLUMOHANbHOM cUCTeMe oLeHku cooTBeTcTBMs «PocOcHoBa», pernctpaumonHblin N°POCC RU.32368.04HCOO.

B cchepy pesatenbHoCTH UcnbiTaTeNbHON NnabopaTopnu BXOAMT:
+ BXO[HOW KOHTPO/Ib (KOHTPO/b CbIPbSl M KOMMIEKTYIOLLMX U3AENMA);
« ONepaLyOHHbI KOHTPO/b (KOHTPO/b Ha 3Tane NPOu3BOACTBA);
 NPNEeMO-CAATOYUHbI KOHTPO/Ib (MPUEMKA NapTUil U3Aenni);
* Hay4YHO-UCCNef0BaTeNIbCKas AeATeIbHOCTb.

JlTa6opatopus POCTepm o6ecneuymBaeT BbICOKOE
Ka4yecTBO, CBOEBPEMEHHOCTb UCMbITAHNA
BblNycKaemMoro o60pyoBaHus U AOCTOBEPHOCTb
pe3ynbraToB.

C ropgocrbto nponssogum B Poccun!

or CaHkr-letep6ypr, BonxoHckoe wwocce, a. 112
. +7(812)4253930

= info@rostherm.ru

rostherm.ru

POCTEDPM

nponsBoauM CoBepLUEHCTBYA




