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m‘c TIM C nPON3BOACTBO U PEANNTN3ALUA
NMOJIMMEPHbIX TPYB U ®PUTUHTOB

TPYBbI PE-RT 3 nonuatuneHa NOBbILLEHHOW TEPMOCTOMKOCTH

PE HT HOBbIM KJlaCcC NOJIN3TUIIEHA anAa npou3BsopcTBa prﬁ
= Aana ropavyero BOOOCHab6XXeHusA U oTonJIeHus.

TOO «CTMC-C.K.» 3anycTuna HOBYI NMHWIO O51si NPOM3BOACTBA HaMOPHbIX TPy6 M3 NonuatuneHa
noBbILLEHHOW TepMmocToikocTn PE-RT u TpéxcnonHbix Tpy6 PERT/EVOH/PERT c kucnopogHbim
B6apbepoM (aHTUANDEY3NOHHBIM CrOEM) U3 3TUNEHBUHUOBOTO cnupTa EVOH, npegHasHaveHHbIx Ans
pagnaTopHbIX 1 MOBEPXHOCTHBIX CUCTEM OTOMMEHWS, BOAOCHAOXEHNS Y BOAOMNOATOTOBKW. TPyObl CTOMKM
K BOoAe C TBEpAbIMM YacTuuamu, pacTBopaM KUCNOT U Lwenoyvyen. TpEXCronHble TpyObl
PERT/EVOH/PERT cocTosT 13 nonuaturieHa noBbIeHHOW TepmocTonkoctn PERT, cneumanbHoro
BbICOKOMPOYHOro Krest u kucriopogHoro G6apbepa EVOH. Tpy6bl usrotaBnvBaloTca B AvanasoHe
avameTpos oT 16 4o 32 MMm.

Tpy6bl PERT un3rotoBneHbl ©3 TepMoCTabunnampoBaHHOro nonmMatuieHa HoBoro nokoneHust PE-RT
Tun || DOWLEX 2388, Bbinyckaemoro komnaHuenn Dow Chemical Company. DOWLEX 2388 -
MOMN3TUNEH C BbICOKUMM TEMMNepPaTypHbIM CONPOTUBIEHNEM U YCTOMYMBOCTBIO K CTapeHUIo.

[MoBbIWEHHOE, NO CpaBHEHWI0 CO cTaHaapTHeiM PEX, uyucno cesAsyowmx aTomMoB yrrnepoga
rapaHTVpyeT BbICOKYIO CTeneHb nepenneTeHus (knybkosas cBsska - B nepesofe Ha a3blk PEX - clumnBka
100%). BokoBble uLenu nuHerHoW Monekynbl cTaHgapTHoro PEX-b dopmupytoTcs kombuHauven
mMonekyn ByTeHa. [Ins cBsi3W OCHOBHbIX Liene Apyr ¢ APYrom 3afeiCcTBYIOTCS [ABa aToma yrnepoaa,
NO3TOMY BEPOSATHOCTb MX MepenneteHns Huskasi. MoHoMmepom ans 6okoson Lenu B PE-RT aBnsetca
OKTEH, KOTOPbIA W YBEnM4MBaEeT YMCMO CBA3YKOLMX aTOMOB yrrepoa A0 LecTu aTtoMoB. JTO
obecneynBaeT BbICOKYHO MpoYHOCTb Tpybam PE-RT. TemnepartypHoe nuHenHoe yanuHeHne Tpy6 PE-RT
B HECKOIbKO pa3 MeHblLLEe, YeM y cTaHaapTHoro PEX.

KucnopogHbii 6apbep EVOH

EVOH - cononumep atuneHa 1 BUMHWUIIOBOTO CNMpTa, CNYXUT B KavecTBe GapbepHOro cnos B
MHorocnomnHblx Tpybax CTMC. No cBOMM OCHOBHbBIM XapakTepUCT1KaM AaHHbIA NONMMep UMEET OAHU 13
CaMblIX BbICOKWX MOKa3aTenem no ra3oHenpoHnLaemMocTu.

mapaBnuyeckme cuctembl nogsepratoTca auddysun kucnopoga. Kucnopod, npoHUKawWnii B
CUCTEMY B KOMMMEKce C ApyrMmu chaktopamu, MOXeT MPMBECTU K KOPPO3UU MeTanmyeckux
(»xenesocogepkalLlmx) KOMMNOHEHTOB, YTO B CBOK OYepeb CHMKAET CPOK CNy>KObl BCel rmapaBnmyeckom
CUCTEMBI.

Bnarogapsa cpegHemy cnoto n3 EVOH wmHorocnonHble Tpy6el CTMC 3HauuTenbHO cokpaiiatoT
NPOHUKHOBEHME Kucrnopoda B cuctemy. bapbep obecneunBaeT yCTOMUMBOCTb K AUPY3NN HE TOMNbKO
KMcnopogaa, Ho 1 ApYrux ra3os, TakUX Kak a3oT, YrNeKCnbIN ras, renuin v Ap., a Takke obnaaaeT BbICOKON
MeXaHN4eCKOW NPOYHOCTbIO M 3MaCTUYHOCTbIO.
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B yCIoBUAX BbICOKOro AaBJieHUA U NOBbLIWEeHHbLIX TeMnepaTyp, npuMmeHeHue
00ObI4YHOro NONU3TUIIeHa B KayecTBe maTtepuana gnsa TPY6 HEeBO3MOXHO.

Mpeumywectso Tpy6 PE-RT unu B uém ycrynarot Tpy6u1 PEX.

Yro Takoe PEX?

ﬂOJ‘IFOG BpemM4A aJ'IbTepHaTI/IBOVI OGbNHOMy NONUITUNEHY CIyXun Takow Marepuan Kak CCLUUTBINY»
nonuatuneH PEX, obnapatowuii NPOYHOCTHbIMU CBOMCTBaMU, MO3BOMAOLLMMU NPUMEHATbL €ero B
npounssoactTee pr6 ONsi TennocHabXeHus.

B o6blyHOM (He cwmTom) nonuatuneHe HDPE ‘
[OJIVHHbIE MOMEKYIbl He CLeNneHbl ApYr C APYroM B o, (1{
nonumepHown matpuue. Takume mexaHu4veckue ‘I:,x"
CBOWCTBa Kak XXeCTKOCTb, MPOYHOCTb Ha pa3pbiB U C-ff(

T.N. 3aBUCAT OT B3aUMHOIO PacnofioXeHUs, !

«3anyTaHHOCTU» MONeKy’.
XvmMmunyeckas cuenka MOJieKyn, 3HakoMasa Kak

«ClUMBKa», HacTONbKO M3MeHWNa CBOWCTBA
MONMU3TUMEHA, YTO CTaNo BO3MOXHbLIM NMPUMEHSITb
PEX Tpy6bl B TennocHabxeHuu.

nonuatuneH CluTLIA nonuatuned PEX

CylecTByeT Tpy TeXHONoruu nponssoactea Tpy6 PEX:

m MepokcupHasa PEX-a (HarpeB B NpUCyTCTBUM NEPOKCUAOB)
m CunaHoBas PEX-b (o6pa6oTtka Bnaro)
= PagnauumonHas PEX-c (06ny4yeHue anekTpoHamm)

MpuHUMNManbHOW pa3HULbl MeXAy AaHHbIMM cCnoco6aMy HeT, TaK Kak OHM OCHOBaHbl Ha
OAHOM MpUHUMNE: B pa3pbiBe BTOPOCTEMEHHbLIX MEXaTOMHbIX CBS3eM Y KaXAoW Leno4vku u
3aAencTBOBaThL UX AN COeAUHEHUs1 MeXAY COBOM.

TexHonorust PEX-a (nepokcugHas)

Mepokeua - coeguHeHWe, cofepxallee ABa aTtoma KUCropoaa, CBA3aHHbIX ApYr C
OpPYroM v ¢ TPETbUM XMMUYECKUM 31IEMEHTOM.

[MonnatuneH nepep akcTpyAupoBaHMWEM pacnnaBnsieTcsd BMecTe C
aHTuokMcnuTensMu u nepokcrgamu. C nosbileHneM Temnepatypbl o 180-220 °C
nepokcup pasnaraercs, obpasys cBobogHble pagukansl. Pagukanbl nepokcuaos
3abupaloT y aToMOB MOMMATUIIEHA MO OAHOMY aToMy BOAOPOAda, YTO MPMBOAMT K
obpasoBaHuio cBobOAHONM CBsI3W y atoma yrnepoga. B cocegHux makpomonekynax
nonuaTuieHa atombl yrrnepoga, umetowmne cBobofHble CBsi3M, 06beauHsTCS.
KonnyectBo MexmonekynsipHblx cBsidert coctaBnset 2—3 Ha 1000 atomoB yrnepoaa.

MAKCUMATINBbHAA O0nNA CLUMBKU ONPEAENAETCA KONMMYECTBOM NEPOKCUAA.

BO3JENCTBMEM MEPOKCUAOB, TaK Kak OHW [00aBnsTCs B UCXOAHbIA pacnnas. TpyObl 13
[[aHHoro matepuana bonee xécTkve No CpaBHEHUIO C APYTMMU COCOBaMM CLUNBKM.

TexHonorna PEX-a TpebyeT npvMeHeHue crneuuannsmpoBaHHbIX 3KCTPYAEepoB, 0COObIN
KOHTpOIb TemnepaTypbl v aBMeHUs.

[JaHHbIii MeToz camblil JOPOroii, XOTS  MO3BOsAeT Gosblle OXBaTbiBaTh Maccy mMatepuana [B
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mlc TIM c nPON3BOACTBO U PEAIIU3ALUA
NMOJIMMEPHbIX TPYE U ®UTUHTOB

TexHonorus PEX-b (cunaHoBas)

1. Monosil - BuHUNcrnaH BBOAMTCS B NPOLECCE 3KCTPY3UM NOMUITUIIEHOBON TPYObI.

2. Sioplas - ucnonb3yeTcs rotoBasi CMECb NONUITUIIEHA C CUITAHOM.

B obGoux cnyyasix Tpyba Ha BbiIxoge U3 IKCTpyaepa «AOXOAUT» A0 KOHAWUMM B napoBoi baHe.
Bnarogapss auddysun Bnaru BHYTPb, aKTUBHbIE MONEKYMbl BUHUIICMIAHA 3aMelLarT aToMbl
BOAOPOAA B MAaKpOMOIEKynax nonuMaTureHa, Mcnonb3ys Ans atoro cnabyto ABonHyto cBa3b C-C.

3artem, opraHuyeckme pagukarbsl TPUCOEOUHSAIOT MONeKyny BoAbl, 06pa3ysi CTabunbHyo rMapoK1Ch,

‘M a cocepHve pagvkanbl norvmepa 3amblkatoTcs Yepes cBsasb Si — O , dopmupys

“}dﬂ%”}cﬁ@ NPOCTPaHCTBEHHYIO peLueTky. [ns 3aBeplueHus npolecca CLUMBKM Tpyba [AorkHa
—g— nponTn 06paboTky B Te4eHNe He MeHee 5 YacoB B BOASIHOW BaHHE C TeMnepaTypon
mjfx‘jg@@:}c_‘-@ ., BOOBI 95°C. BbiTecHeHne Bogbl u3 PEX yckopsieTcs npucyTCTBMEM OMOBSIHHOIO
o-G——0C~ “katanusatopa. Ha ANUTENbHOCTb OKOHYAaTeNlbHOW CLUMBKU BRUSIET Hanuuve B
#—C-s 8—C~s  CXOOHOM CMECU Pa3NNYHbIX LiBETOOOpa3yoLLMX 1 NnacTudMUMpyoLLMX 4o06aBoK

MAKCUMATBbHAA OOJA CLUMBKM ONPEOENAETCA KONMHYECTBOM BUHWIT-CUTTAHA U
BPEMEHEM BbIOEPXKW B NMAPOBOW BAHE.

[aHHbIi MeToa MMeeT Hanbonee cepb&3Hble NPobreMsl.
Tak, camblil pacnpocTpaHéHHbI nonuatuned PEX-b unsrotasnueaetcs clumskon 60%, n
npoLecc HUKoraa He npekpatuaetcs. To ectb Tpy6bl n3 PEX nonnatuneHa nocTogsHHO MEHSA0T
CBOW XapaKTEPUCTUKN: CO BpeMeHeM Tpyba TepSeT aracTUYHOCTb, CTEHKU TPyObl MOCTENEHHO
YCaXM1BaIOTCA, TEPAETCH repMETUYHOCTb MEXaHNYECKNX COEANHEHWIA, YTO MOX €T NPUBECTY K
paspyLLUeHUIo COeANHEHNS B MPOLIECCe AKCTyaTaLum U, COOTBETCTBEHHO, K KPYMHOW NMPOTEeYKe.
Mpu cumeke Tpyd PEX-b B npouecce akcnnyataumy B pesynsrate peakumm CUrnaHoNbHOro
CLUMBaHWA BbICBODOXAAIOTCSA ONacHble BELeCTBa, KoTopble AnddyHAMPYIOT B TPy60NpoBoA.
lepmaHcknii MHCTUTYT cTangapTuaauum (DIN) npuaepxmBaeTcs TBepAOro MHEHWS O TOM, YTO
akcnnyatauus Tpy6 13 cumtoro nonuatunerHa PEX-b gomkHa 6biTb 3anpelueHa.
OTu chbakTopbl NPEACTABMSAT COBOM 3HAUUTENBHLIN 1, CNeAoBaTENbHO, HEAOMYCTUMbINA PUCK
Ans 6e3onacHoOCT YernoBeKa 1 OKpYXatoLLel cpeapi.

TexHonorusa PEX-c (pagunaunoHHas)
MeTop 3akntoyaercs B Bo3gencTsumn Ha C-H cBs3n nonmatuneHa noTokoOM 3reKTPOHOB UMK ramma-

nydyen. lNMpu Bo3gencTBUMM 4YacTb cBaszen C-H paspylaetcs. Yrnepog ctaHoBuTcs obragartenem

o < - -
c(/ cBOGOAHON CBS3N, KOTOpasa peanunsyertcs, 06beanHUBLLNCH C Takol xe cBOGoAHOM

CBA3bI0O B cCocedHEen MOnekynsipHon uenoyke. bnarogapsi atomy, oTaenbHble
MaKpOMOreKyrbl NONUaTUIIeHa OObEAMHSIIOTCA CETbIO MEXMONEKYNSAPHbIX CBA3EN.
O6nyyeHve n3genust MOTOKOM YacTuL, NPOBOAMTCS Yxe nocre ero opmMoBaHus, B
TBEPAOM COCTOSHUM.

S8g
Fie ﬂ?g‘)h@

MAKCUMAJIbHAA ONA CLIMBKM ONPEOENAETCA JO30M OBJTYYEHUSA.
K HegocTaTkam JaHHOro METoAa MOXKHO OTHECTU HEU3BEXKHYI0 HEPABHOMEPHOCTb CLUMBKM MO [I]

),

TOMLMHE MONUSTUIEHOBOTO COsl. HEBO3MOXHO PaCMoNnoXUTb SMEKTPOA Tak, 4ToBbl OH Gbin
paBHoydaneH oT nboi Toukum Tpyb6HOro pynoHa, nmoatomy Tpy6a nonyvaetcs
HEpaBHOMPOYHOM U MO ASIMHE 1 N0 TOMLLMHE CTEHKM.
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W3 Bcero ckasaHHOro MOXHO cAernaTh BbIBOA: OCHOBHOM HEA0CTAaTOK NPU NPOM3BOACTBE TPY6
PEX - 3TO HEBO3MOXHOCTb MOSIHOCTLK KOHTPONMUPOBaTb MPOLECC CLUMBKU MOMUITUNEHA,
yXyALieHne co BpeMeHeM NoTpebuTenbCKUX CBOUCTB.

BbICOKYI0O CTOMMOCTb OGXMMHbIX U npecc PUTUIOB, 3a4acTyio B pasbl yBeNIMYMBaIOLLYIO
CTOMMOCTb CUCTEMBI.

Hu3Ky1o 3KonormyHocTb (HEBO3MOXHOCTbL MOBTOPHOM NepepaboTku).

MpeumyuwectBo Tpy6 PE-RT.

MonuatuneHn PERT(resistance temperature) nocneanHsis paspaboTka B TEXHONOMMM NPOV3BOACTBA
nonuonednHoB (HanpaBneHHOe MPOCTPAaHCTBEHHOe dopmupoBaHne GOKOBbIX CBA3EN B
MakpoMoriekynax nonvmepa).

MonyymBLMiACS MonuaTuneH nony4un HassaHne PERT (tepmoctoiikuii) nnu DOWLEX*2344E.
BmecTto 06bl4HOro ByTeHa B KavecTBe COMyCTBYIOLLErO MOHOMEpA MCMOMb3YeTCsl OKTEH (OKTUNEH)
nmetowmn popmyny C8H16. B oTnmnyme OT «nnockoro» OyTeHa OKTEH MMeEeT MPOTSKEHHYH
NPOCTPaHCTBEHHO pa3BUTYyto CTPYKTypy. O6pasys 6okoBble BETBU OCHOBHOIO NonumMepa, Kononmvep
co3faeT BOKPYT rMaBHOW Lienn obnacTb B3anMonepenneTeHHbIX Lenovyek KoMoHomepa. OTu «BeTBU»
COCeHVX MakpOMOSeKyn B3anMHO nepennertatTcsi, 06pa3ys NpoCcTpaHCTBEHHOE CLeNneHne He 3a
cyeT 0bpa3oBaHNA MEXaTOMHbIX CBsSi3eii, @ 3a CYET CLENSeHUst 1 NepensieTeHnst CBOMX «BETBENY.
MonyumBluMiica MaTepuan npuobpeTaeT psig CBOWCTB, npucylmx PEX, Takmx Kak noBbllleHHas
[ONroBpeMeHHasi TepMOCTOMKOCTb M yBenuyeHune npovHoctn. PERT coxpaHsieT npucyLlyio
06bI4HOMY MoNUaTUNeHy rmbkocTe. CambiM rmaBHbIM NpuobpeTeHnem PERT sBnsetcs ysenuyexue
CTOMKOCT K ynbTpadhrMoneToBbIM Nyvam.

v Xopoluas rmbKkocTb Tpy6. MUHUMAanbHbINA paauyc 13rnba — 5 anameTpoB Tpy6bi.

v OTcyTCTBUE TOKCUMYHBIX BblaeneHuiiy Tpy6 PERT.

v MeHblUMi1 TeMNepaTypHbI  KO3MULMEHT MMHENHOMO PacLUMPEHNs (MeHbLIME Harpyski Ha
cKneviBatoLLme Crou) 1, kak cneacTeme, 60nbLLNIA CPOK CyXOb.

v/ [apaHTMPOBaHHO BLICOKas CTereHb nepenneTenust Monekyn PE-RTTpy6 (100% clumBka) npu
Npou3BOACTBE MeToAoM 3KCTpy3uu. B Tpybax PEX cnoxHo B ycnoBusix npousBoAcCTBa
obecneyntb onTrmanbHyto cumeky (60-70%), Npy HEBBLINOMIHEHNN AAHHOTO YCIOBUSI Ka4eCTBO
TpyObl pE3KO CHUXKaETCS.

v/ Bbicokasi MPOYHOCTL MaTepuana BCReACTBME HanMuMs GOMbLIOMO KOMMYEeCTBa YrMepoaHbIX
CBsi3ell B MOMeKynax.

v BO3MOXHOCTb npvMeHeHnst AMddy3NOHHO-CBApHbIX (PUTUHIOB U CTHIKOBOW CBapku (4TO
3HAYUTENbHO CHXXAET 3aTpaTbl HA MOHTaX CUCTEMbI M MOBbILLIAET HAAEXHOCTb CTLIKOBKM TPYO).

v BbloepxuBaloT BbiCOKMe AaBrieHus U Temnepatypy. Cpok akcnnyatauuu Tpy6 PERT
onpefensieTcs B 3aBUCMMOCTU OT TemnepaTypbl v JaBneHus paboyel cpefpi.

v/ CTblkoBKa Tpy6 cTana3HaunTenbHo AeLleBne 1 NpolLLe .

v OTCYTCTBME LIYMOB B HAMOMbHbIX BOASHBLIX OTOMMTENBHBIX CUCTEMaX. BecluyMHbI npu Mo6oi
CKOPOCTM NOTOKA.

v MOpO30yCTOiiUMBbI M CNOCOBHbI BblAEPXMBATH HECKONBKO LINKIOB 3aMOPaXMBAHMS.

V' O6nagatoT BbICOKO PEMOHTONPUNOAHOCTbIO.

v" MoryT NpuUMeHSATLCA ANA TPAHCTIOPTUPOBKMA MALLEBLIX NPOAYKTOB, arPeCCUBHBIX XUAKOCTEN
rasos.

v' CornacHo Tectam SKZ (Suddeutsches Kunststoff Zentrum) cpok cnyx6el Tpy6 PERT
coctaenset 490 net c hakTopom HagexHocTn 2.5.

v’ CornacHo Tectam SKZ, Tpyba co cnoem OXYDEX He noasepxeHa kucrnopogHon anddyaum (He

npornycKaeT BO3ayX).
v' TapaHTUiHbIN Cpok 3 roaa.

Tpy6bl PERT MOXHO MOHTUPOBATbL C MOMOLLbHO NPECC-PUTUHIOB, NaTYHHbIX OBXXUMHbBIX COeAVHEHNIA, CTHIKOBOW 1 pacTpybHOM cBapku
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CPABHWUTEJBHbIE XAPAKTEP/CTWKIM NONTMMEPOB Tpy6bi PE-RT 3aBUCHMOCTL Cpoka criyx6bl OT TemMnepaTypbl 1 AaBneHus
Csapka | ['mbkoctb | Ctommoctb nponss. | MutbeBas | PaguatopHoe | Tenmbii Temnepatypa TensnoHocutens, C Pabouee aasneHune, MMa Cpoﬁ—ggﬁmbl'
TpyObl | maTepuana Bofa oTonneHne non 20 1.0 Bonee 100
PEXa | —— +- —/— ++ +- +- 40 1,0 Bonee 100
60 1,0 Bonee 75
PEXb | — +- L[ +- +- +- = ,
4 l+l 95 0,5 Bonee 10
PEXc | — — — __/+ ++ + + 95 1,0 Bonee 8000 yacos
PPR ++ —_—— + / ++ —_ +I- —_—
PB " + o —— + + _ TexHU4YecKune xapakTepmucTmkm
HapyxXHbiii guametp, MM 16 20
PE-RT | ++ + ++ [+ ++ + + BHyTpeHHWiA AnameTp, MM 12 16
mn ll TonLumHa cTeHKm Tpy6bl, MM 2,0 2,0
++ 0Y. XOPOLLO, + XOPOLLO, */- yAB., - NNOXO0, --04 . NA0X0 CraHgapTHOe pa3mepHoe CooTHoLIeHM e SDR 9 11
[JnnHa 6yxtbl, M 160/100 160/100
Macca 1 n.m. Tpy6bl, T 82 131
06beM xmnakocTn B 1 n.M. Tpy6bl, 1 0,113 0,201
D W L EX ™ Pab6ouas Temnepatypa, °C 20x80
MMWKPOCTPYKTYPA NMONMMMEPA O AsapuiiHas Temnepatypa (He 6onee 100 yacos), °C 100
MakcnmanbHoe pabouee gasneHue, Mia 08 06
1, 2, 4 knacchbl aKcrtyaTaLmm ! !
MakcuManbHoe pabouee AaBneHve 10
npv Temnepatype 20°C, MMa !
Kos¢ppuLpmeHT Tennosoro nMHeHOro pacumpenms, K 1,95x1 0*
/i3aMeHeHMe A/vHBI Tpy6bI NoC/e Nporpesa <
npw Temnepatype 110°C B TeueHne 60 MuH, %
Ko3dpdrLmeHT 3KkBMBaNEHTHO paBHOMEPHO- 0.004
3ePHUCTOI LLIEPOXOBATOCTH '
Anddysna knucnopoga, r/M3 B cyTku, He 6onee 0,1
Koagp$uumeHT TennonposogHocTH, BT/M-K 04
[apaHTWIAHBLIN cpok, neT 3
Cpok cnyx6bl npu cobnoAeHUM NpaBuI MOHTaxXa 50
W 3KCTUTyaTaLymm, et

NPUMEPHbIW PACXO[ TPYBbI ANA YKIAOKU BOOAHOIO TEMMOMO MONA:

LLar, Mmm Pacxog Tpy6bl Ha 1M% Mn
100 10
150 6,7
200 5
250 4
300 3,4

* [oaBoasiume TpyGonpoBoAb! yYUTHIBAKOTCS OTAENBHO

Tpy6bl PERT MOXHO MOHTMPOBATHL C MOMOLLbIO NPECC-UTUHIOB, NATYHHbIX 0BXVMHbBIX COEAVHEHWIA, CTIKOBOW 1 pacTpyBHON cBapKK
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NMOJIMMEPHbIX TPYB U ®UTUHIOB

YKNAOKA TPYBOMNPOBOAOB B CUCTEMAX

NNEHWSA (TENNbIV NON)

KoHTypbl Tpy60onpoBOoAOB B CMCTEMAX HAMOMbHOTO BOAAHOIO OTOMMEHUA MOTYT YKknaAbiBaTbCA
«3MENKON» UK KYFTUTKONY.

Cnocob yknagku «3mMenkon» npuenekaet npoctoton. OgHMM M3 rMaBHbIX HEAOCTATKOB «3MENKN»
SABNSAOTCS 3aMeTHble Nnepenagbl TeMnepaTypbl Ha pa3HbiX y4acTKax nona unu xe Tak Ha3biBaemas
«TemnepaTypHasi MonocaToCTby, Bbl3BaHHasi HEpaBHOMEPHbLIM MPOrPEBOM BCEW MOBEPXHOCTM Mona B
nomeLLeHnm. ATo NPOUCXOANT U3-3a TOTO, YTO TeMMepaTypa TEMMOHOCUTENS B HAYare 1 KOHLEe KOHTypa
3HAYUTENBHO OTNNYAETCS U COOTBETCTBEHHO OTNNYAETCS UHTEHCUBHOCTb HarpeBsa nona Ha aTux
yyacTkax.

HepaBHOMEpPHbI HarpeB NPUBOAUT K CHUXEHUIO KOMdopTa B NOMeLLeHn, a npu 6onbwmnx
TennonoTepsix NOBEPXHOCTb NOMa MOXEeT HarpeBaTbCA Bbllwe AOMNYCTUMbIX 3Ha4yeHun. Mpu
NPOEeKTUPOBAHWUN OTOMUTENbHbLIX CUCTEM C UCMONb30BaHMEM TENMbIX NONOB B Cly4Yae yknaaku
TpybonpoBoAOB «3MeKo» MakcumanbHbl Nepenag TemMmnepaTypbl MeXAY BXOAOM U BbIXOAOM
OTONUTENbBHOIO KOHTYPa NPUHYAUTENbHO OrpaHnMynBatoT He 6onee yem 5°C, 3a cueT Yero cHMxaeTcs
adppeKT «TeMnepaTypHOM NONOCaTOCTNY, OA4HAKO NPUN 3TOM YMeEHbLUAeTCs NpeaenbHas Tennosas
MOLLHOCTb CUCTEMBI.

MeTopn yknagku «3mMenkon» HesameHM Npu NCNoNb30BaHMMU TEMNIIbIX MOIOB B MOMELLEHUSAX, UMEHOLLMX
TNINHEWHBIN YKITOH. B nomeLLeHnAX ¢ yKNOHOM pacnpeaenuTenbHbIi WKadg cTaBuTca Ha camon BO3BbI-
LLIEHHOW CTEHE 1 BO3[YX U3 «3MeNKM» 6ecnpensaTCTBEHHO yaanseTcs U3 rpetoLLe neTnu.

Cnoco6 yknagku Tpy6onpoBoAoB «yrnUTKON» 06bIYHO NPUMEHSIETCS HA 0GbeKTax NPOMbILLIEHHOTO
HasHa4yeHWs NGO B NOMELLEHUSX C HEBOMbLUMMM TENONOTEPAMU. STOT BapUaHT CMIOXHEE B pacyeTe v
NpoeKTMpOoBaHWUK, oaHako obecneunsaet Goree paBHOMEPHOE pacnpeaerneHye Tenna no noBepXHoOCTH
nona. Mpw yknagke «ynuTKoM» NPOUCXOAMT NocriefoBaTeribHoe YepefoBaHe 06paTHbIX 1 NOAALLNX
Tpy6, a 6eToOHHasa CTAXKa B «MOKPbIX» CUCTEMAX NMMGO antoMUHMUEBBIE NNACTUHBI B «CYXUX»
obecneynBatoT paBHOMepHOe pacnpenerneHune NoToKoB Tensa u yCpeaHeHne TemnepaTypsbi.

Mpu yknagke «ynuTkoi» nepenag temnepaTyp Mexay BXOAOM U BbIXOAOM KOHTYpa MOXET COCTaBMATb
10°C, bnarofgaps YeMy C HarpeBaeMoW MOBEPXHOCTM Nofa CHUMaeTcs ropa3go 6onbluas Tennosas
MOLLHOCTb. YKnagka yruTKo CHUXKaeT rnapaBnnyeckme notepu, 4To No3BonsieT NpUMeHsITb MeHee
MOLLIHblE HAacoChl.
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©ornee NNOTHON yKNagKown nocnegoBaTesribHO NOACO- 3MEEBUK c 6onee nnoTtHom

B rPaHU4YHOM 30He eANHEeHHbIM KOHTYpPOM YKNaZAKou B r[paHU4YHOM 30He
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Tpy6onpoBoAbl CeTKU TENIOro BOAAHOrO nosia B HanGonee npoxnaaHoN YacTu KOMHaTbI
0ObIYHO yKNnaabiBalOT NnoTHee. OKONO OKOH M HAPYXHbIX CTeH pa3ber mexay
yKnagblBaeMbIMU BeTKaMU TpyGONpoBOAOB NyYlle AernaTbh MeHbllie, a B LeHTpe KOMHaThbl
1 OKOINO BHYTPEHHMX CTEH MOXHO KNacTb TpyGonpoBoAbl Yepes 6onblune UHTepBarnbl.

B YknaabiBas Tpy60npoBof OKOMo CTeH, Heo6XoAMMO caenaTtb OTCTyn nopsiaka 15cM.

MuHUManbHbIN pas3ber Mmexay Tpy6onpoeoaamu orpaHuyimBaetcs 10cm, Bonee nnoTHas
yKnaaka BefAeT K BO3MOXHOMY NosiBrieHUto acpdpekTa TennoBoro mocTa, Korga
TemnepaTtypa noga4m TensIOHOCUTESNS CPaBHSAETCS C TeMnepaTypoii o6paTku.

PaccTtosiHne mexay rperowinmm Tpy6amm He fOMKHO GbITh Gonee 25 cm, Ansa obecnevyeHus
paBHOMEpPHOro pacnpegeneHMsa TemnepatTypbl No NOBepPXHOCTK nona. YtooOnbl
"TemnepatypHas 3e6pa" He BocnpuHUManacb HOrou YeriloBeka, MakCuManbHbI nepenag
Temnepartypbl N0 ANWHE CTOMNbI He AOMKEH NpeBbiwaTb 4°C.

He pekomeHayeTcs yknagbiBaTh rpetolime KOHTYpbl (neTnu) gnuHon 6onee 80 m aonsA Tpy6
16-ro puameTtpa n 120m ansa Tpy6 20-ro AMameTpa. OTO NPUBOAUT K BbICOKUM
rMapaBrInYecKUM NOTepsiM.

Henb3s yknaabiBaTh TPyObl Ha CThIKE NNUT NepeKpbITUA. B Taknx cnyyasx Hago NonoXuTb
ABa oTAeNbHbIX KOHTYpa No pa3Hble CTOPOHbI OT CThiKa. A TPyObl, NnepecekatLme cTbikK,
OOJMKHbI ObITh YNIOXEHbI B MeTannm4yeckue runb3bl gnuHomn 30 cm.

Heo6xogumo o6paTtuTb BHUMaHMe Ha TO, YTO €CJIM YCTPONCTBO BOASAHbIX TENJILIX NONOB
npeaycmaTpuBaeT co3faHue HECKONbKMUX KOHTYPOB, TO HE0O6X0AMMO NpeaycMoOTpeTh B
nomMeLleHMU MecTo AN YCTaHOBKMU pacnpefenutenbHoro wkada, rae 6yaet HaxoguTbcs
noAKIoYeHne BCex KOHTYPOB.

Mocne MoHTaxa M NOAKIIOYEHUA K UCTOYHUKY TennocHabxeHUss He06XoAMMO NPOU3BECTU
«onpeccoBKy» Tpy6onpoBoaa, APYrMMu crioBaMmu, ruyApaBrnyeckyto NpoBepKy Tennoro
BoAsiHOTO nona. [ins Takux uenei Yyepes KONNEKTOPHYO CUCTEMY B KaXAbIM KOHTYP
nooyepeaHo NoaaeTcs ropsivas Boaa.

3anuBka 6eTOHHOro pacTBopa npoucxoauT npu paboyem AaBneHun B Tpy6onpoBoge!

Bo usbexaHuu nonagaHus CTPOUTESNIbHOIro Mycopa B aBTOMaTu4yeckue Bo3ayxooresoahbl,
HeobGxogumo NMPUMEHATb cneunanbHble KpaHbl 4nd cnMBa BOAbl.
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TUMNMOBBLIE CXEMbl BOOAHOIO OTOIMNJIEHUA
Cxema oTonseHus o4HOro aTaxa Cxema oTonneHus HeCKONbKNUX aTaxen
npv NoMoLun «Ténsnoro nona» o npu NnomoLm «TENOro rnomax»

HE BOJIEE 20m>.

VCJIOBMA SKCIUTY ATALIMA

Prs |10 2,5 6ap | Koren nomken mvets
6 |20 60 °C | BO3MOWKHOCTL  paGoTath

5 rypHoM
AT | s e P

Son o2 | (npean
E K¢ )
XAPAKTEPHUCTHKA CUCTEMbI Qo[ 102 KBi]
TIPEMMYILIECTBA HENOCTATKH

TpocToTa MOHTaKa M HacTpoiiku. Hiskas
CTOMMOCTb KOMILTEKTYIONIMX 1
MOHTKHBIX PAbOT.

Koren omken paboTaTh B HU3KOTEMIIEPATY PHOM
peskuMe. BO3MOKHO TOITBKO PyUHOE pery/THpoBaHHe .
Hacoc He 3aumiien ot neperpysku. Mosker
oborpesarh nomerienue He Gomee 20 M

Cxema oTonrneHns ogHoro 3Taxa
npu noMoLwun «Tennaoro nona»

Py4Hoe perynuposaHue

VCIIOBUS OKCTUTY ATALIMA

Ppes 110 2,5 68p | Koren nomwen nviers
e |10 60 °«C | BoswowocTs  paGorars

AT | 10°C o

peinie

peAnouTHTE biee-

Sor_fro 200 2 aeKTpoKoTeN)

XAPAKTEPUCTHKA CUCTEMbI Qor. 1020 KBt
TPEUMVYILECTBA HEJOCTATKU

Tlpocrora MoHTaKa 1 HacTpoiiki. Huskas
CTOMMOCTb KOMIUICKTYIOIIHX H
MOHTAXKHBIX PaGOT.

Koren io/mken paboTaTh B HU3KOTEMITEPATY PHOM
penme. BO3MOKHO TONIBKO PyUHOE PeryJIMpoBaHie.
Hacoc ne 3ammien ot neperpysku.

www.stms.kz

Pyu4Hoe perynupoBaHue

d=18x2

XAPAKTEPHUCTHUKA CUCTEMbI

VCJIOBMS SKCIUIYATALIMN

Ppas__|102,5 6ap | Koren somken ivers
o |20 60 °C | BosMowocts  padotars

2T e pHOM

Sor. [0 200 v
Qor._ |20 20 KBT)

pesie
(npeanouTHTe bHee-
aneKTpoKoTeIT)

TMPEMMYIIECTBA

HEJIOCTATKH

Tpocrora MonTaxka n HacTpoiiku. Hiskas
CTOMMOCTh KOMILIEKTYIOIMX 1
MOHT@KHBIX PaboT.

Koten nomken paboTath B HUKOTEMIIEPATY PHOM
pesknve.  Hacoc He sanminen ot neperpyski.
Temriepatypa B IOMEIICHHSX PETYIMPYETCsi TOIBKO
BPYUHYIO.

CxeMa KOMOGMHUPOBaHHOIO OTOMNJIEHUS
Fopu3oHTanbLHaA AByXTpPyOHas pa3BoAka
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elee YCJIOBYS DKCIUTY ATALIMA
Ppas |10 2,5 6ap | Koren tomren nvets
6 | 10 60 °C | BosmosmocTs  paborars
AT | 10°C | pencme pHot
Sor |0 20022 | (1Pe10 Hee-
y XAPAKTEPUCTHKA CUCTEMbI Qor. |10 20 KBt
TMPEUMVYILECTBA HEJIOCTATKA

Tlpoctora MoHTaka 1 HacTpoiiku. Huskas
CTOMMOCTh KOMILIEKTYIOIIHX 1
MOHT@KHBIX PaboT.

Koten nomken paboTath B HU3KOTEMIIEPATY PHOM
pesknme.  Hacoc He 3auminen ot neperpyski.
Temrnieparypa B IOMELIEHUSIX PETYJIMPYETCs TOILKO
BPYUHYIO.
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NMOJIMMEPHbIX TPYB U ®UTUHIOB
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®UTUHIU U3 TEPMOCTOUKOIO MNONIUITUNEHA PE-RT

Mpu moHTaxe TpyGonposoda crneayet ocoboe BHUMaHWe yaensTb MecTaMm COEAMHEHUs C

3anopHo-perynupyioLienapmaTypon, nepexonoB Ha ApYroi AUaMeTp Unv pasBeTBneHuni.

CBapHble putnHrn PERT npeactaBnsoT cCO60M MOHONMUTHYIO KOHCTPYKLMIO, M3rOTOBMNEHHbIE U3
TEPMOCTOWMKOro Nnonuatunexa, B TaHaeme c fpybamm PERT coeguHeHune dpakTnyeckn obpasyet

NOSIMMEpPHbIA MOHOMUT.
MpumeHeHune:

v\ CUCTEMbl FOpPSIYEro U Xono4HOro BogocHabxeHuns

v' CUCTEeMbl OTOMMEHUA

v CMCTEMbl HanonbHOIo M MaHENbHOro OTONMEHMUSs

v/ CUCTeMblNOAOrpeBa OTKPbIThIX NITOWaA0K N rpyHTa
MpenmyuwecTtaa:

coeiuHeHne obpasyeT NoNUMEPHbIA MOHOMUT

npocToTa MOHTaxa

Ha[eXHbl 1 JONTUIA CPOK CIYXKObI

BblEPXMBalOT Nepenagbl AaBneHns ntemnepatypbl (0T7-2080+110°)6e3gedopmaunn

CTOMMOCTb B CPaBHEHUN COBXUMHBIMU PUTUHFaMun MeHblLue 5-8 pas!
HeobcnyxuBaemoe coeguHeHne (He TpebyeTCA MEeHATb UMM MOATATMBATL PUTUHTI)

HE TOKCUYHBbI, yCTOI;1‘~II/1BbI KKOPPO3nn, XMMN4€CKUM U 3NEKTPOXNMNUYECKUM BO30ENCTBUAM

TPOWHUK PEAYKLUUOHHBLIA PERT

g
34289
34285
34291

D, mm
25x20
32x20
32x25

g
57536
57537
57538

=
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SATNIYWKA PE-RT

D, mm

16
20

) N’

MY®TA NEPEXOOHASA PE-RT OBBOOHOE KOJIEHO PE-RT

g
34289
34285
34291

D, mm
16x20
25x16
20x25

g
34289
34285
34291
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D, mm
16 Y
25

AN N NN

MOXHO 3anuBaTb B 6eToH

MY®TA PE-RT

TPOUHUK PE-RT

-
O
=

OWHWUK BHYTPEHHEW PE3bBOM F

g

MY®TA BHYTPEHHEW PE3bBOW F MY®TA C HAPY)XHOU PE3bEOA M

OTBO[M 45° PE-RT

0TBOA 90° PE-RT OTBO[ 90° C BHYTPEHHEW PE3bEOW F

TPOUHUK HAPYXHOW PE3bEOMA M

AR

O Mg 0,mm 5| omm 0007
: 57514 16 57530 16 39230
57515 20 57531 20 39229

\ ’ 57516 25 57532 25 39232
v 39231

00000

e Aptiyn D, mm ApTWYn D, mm Aezan
57517 16 57533 16 39228

57518 20 57534 20 39227

57519 25 57535 25 39230

v 39229

v 39232

BEHTUJIb PERT

D, mm Ap;m(jyn D, mm

16x1/2"F 39228 16x1/2"m

16x3/4"F -ss 39227 16x3/4"Mm a
20x1/2"F 39230 20x1/2"m &
20x3/4"F 39229 20x3/4"m

25x1/2"F 39232 25x1/2"w

25x3/4"F v 39231 25x3/4"m

25:1"F 00000 25x1"m

OTBO[ 90° C HAPY)XHOW PE3bEOW M

D, mm Apg%y" D, mm

16x1/2"F 39228 16x1/2"m E
16x3/4"F i 39227 16x3/4"m

20x1/2"F | 39230 20x1/2"m

20x3/4"F 5 39229 20x3/4"m

25:'F g 39232 2"

=

A

g

D, mm

D, mm g Apgm.(lyn
57520 16x1/2"F 57525 16x1/2"m 34289
57521 16x3/4"F ) 57526 16x3/4"m 34285
57522 20x1/2"F 57527 20x1/2"m 34291
57523 20x3/4"F 57528 20x3/4"m
57524 25x"F 0 57529 25x1"m
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