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MOHTaX NOALWMMNHUKOB NPU NOMOLLM MHAYKLMOHHDbIX HarpesaTenei no nporpamme

«UHaycTpua 4.0»

Ham Bcem M3BECTHO, YTO NpexaeBpeMeHHbI BbIXOA NOALNMHUKOB U3 CTPOA MOKET UMETb
pasanyHble NpUYMHbI. OAHOM U3 HUX ABNAETCA HENPAaBMbHbIA MOHTaXK. OTKa3 OT MCNOb30BaHUA
HaaNesKalen TEXHUKM U MHCTPYMEHTOB MOXKET CYLLECTBEHHO COKPaTUTb CPOK CAY}K6bl NoAWMNHMKA.
MoAacUuMTaHo, YTo NPUMEPHO 18% OTKA308B NOALIMMHUKOB NPOUCXOAUT M3-3a OLUMBOK NPU MOHTAXKe.
ITOT cepbe3HbIi GaKkTop HE0BX0AMMO YYMTbIBATL. Moyemy 3To npouncxogmT? UN3-3a HegocTaTKa

3HaHMWM N OTCYTCTBMA NPABUIbHBIX MOHTAXKHbIX UHCTPYMEHTOB.

CyU.I,eCTBVET MHOeCTBO TUMNOB NOALWNMNHNUKOB, KOTOPble Tp96yI'OT Pa3/IMYHbIX METOA,0B MOHTa»Ka.
Hanpmmep, MOHTaXX Npu NOMOLK rnapaBanNYECKUX MHCTPYMEHTOB, XOI'IOAHbIﬁ nnn FOpﬂ‘-IMﬁ MOHTaX

(MOHTaXK B HATAr C MCMONb30BaHUEM 3bPeKTa TENIOBOrO pPacUMPEHMS).

B paHHOM cTaTbe Mbl 06CYAMM «rOPAYMIA MOHTaX» NOALWNMHUKOB. MoAWwWnnHUK (Man gpyras aeTanb)
nepes MOHTaXXOM HarpeBaeTcs, B pe3y/ibTaTe Yero pacluMpAETCcs ero BHyTpeHHee KoabLo. Mocne
3TOro NOAWMWMHWK YCTaHaBAMBaETCA Ha Ba. [10 Mepe oxNaxKaeHMA KONbLLO NPUHUMAET CBOU

rnepBOHayvasibHble pa3mepbl U QUKCUMPYETCA Ha Bay.

Harpes noaWwmnnHMKa MOMXET NPOM3BOAUTLCA PA3/INYHLIMU METOAAMU: B MEYU, B MaC/NAHOW BaHHE, Ha
NAUTE W AaXKe OTKPbITbIM NAamMmeHem NpM NOMOLLM NasnbHOM namnbl. OaHaKO AaHHbIN npouecc
CBA3aH C Pa3HO0BPa3HbIMM PUCKaMU: IOKa/bHbI Neperpes Bbi3bIBAET HanpaAXeHWe B maTepuasne,
NoTEPIO NCXOAHOW CMa3Ku, NOABNEHME 3arpPA3HEHUIN, He roBopsA yKe 06 onacHoCTV ana noaen,
NCXOAALLEN OT CKOIb3KOTro OT Mac/1a NOALWMMHUKA UAK OTKPLITOro NaameHun. Kpome 3Toro, macisHble

BaHHbI U OTKPbLITOE MJ1aMA BblI3bIBAlOT TaKXKe 3arpA3HeHne BO34yxXa Ha pa6oqu mecTe.

MpousBoauTeNn NOALWMNHAKOB PEKOMEHAYIOT MHAYKLUMOHHDIM HarpeB KaK Nyuwuii cnocob
Harpesa

MpuynHbl oueBuaHbl. COBpeMeHHble HarpeBaTeIn 061a4atlT MHOMMU MPENMYLLLECTBAMM, TAKUMU
KaK KOHTPOJIb BpEMEHW UM TemnepaTypbl Harpesa. OHM 3KOHOMAT 3/IEKTPO3IHEPTUIO, COKPALLAOT

BpemsA Harpesa U, 4TO HEMaA/Z10BaXXKHO, NMOBbIWAOT 6e3onacHocTb U YAYy4LlWakoT YC/10BUA TPy Aa
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nepcoHasna. YncTblin n akonornyeckm 6esonacHolit paboymin npouecc 060CHOBbLIBAET Nepexos oT

TPaANUNOHHbLIX METOA0B HArpesa K MHAYKLMOHHOMY.

be3onacHblii HarpeB, UCKIOYAIOLWMIA NOABIEHUE HaNpPAXKeHUI

HoBoe nokoneHue MHAYKUMOHHbIX HarpesaTenet BETEX MoXKeT npeanoxuTb ewe 60/bLue Noe3HbIX
dyHKUMiM! HM3Ko- 1 cpeaHeYacToTHble MHAYKUMOHHbIe HarpeBaTenm SMART obecneunBatoT NOJHbIM
KOHTPO/1b HAZ NPOLECCOM HArpeBa, UCKAOYAOWMM 06pa3oBaHUA HANPSAXKEHUIN B MaTepuane

noawunnHMKa.

Harpesatenu, cneuyanbHo pa3paboTaHHble 414 NPOMbILNEHHOTO NPUMEHEHMA, OCHALLLEHbI NPOCTbIM
B MCNO/Ib30BAHMM CEHCOPHBIM 3KPaHOM, NO3BOIAIOWMM BbIOPATb Pas/ivyHble BapUaAHTbI Harpesa.
HarpeBaTtenu ocHaleHbl cuctemoit ynpasneHua Delta T. [lBa TemnepaTypHbIX AaT4MKA U3MEPSAIOT
TemnepaTypy BHYTPEHHEro M HAPY»KHOTO KoJjeL, NOALWMMHUKA UKW AETaNN U PErYAUPYIOT Harpes B
COOTBETCTBMM C BbIOPAHHbIMM HACTPOIKaMmu. brarogapa sTomy, MaKCMMaIbHO JOMYCTUMAA pasHULA
TemnepaTyp MeXay AByMA TOYKaMKU HU B KOEM C/lydae He byaeT npesbllweHa. B xoae npouecca
[0CTUraeTcA NAaBHbIA U PaBHOMEPHbIN Harpes U UCKAOYAETCA NOAB/IEHNE B MaTepuane
HanpAaxeHW. Harpesatenn nmetot GyHKLUIO MPOTOKOIMPOBAHUA, MO3BOJIAIOLLY O COXPaHATb U
3KCMOPTMPOBATb AaHHble. BO3MOXHOCTb COXPaHEHMA AaHHbIX O HAarpeBe UaM CO34aHMNA OTYeTa O

npoaenaHHol pabote nprmobpeTaeT B HacTosAllee Bpems Bce Bosee BaXKHOE 3HaYeHue.

Harpes noawunHukos

Mpu oTcyTCcTBUM B CneunmduKaLmMmM MHbIX AAHHbIX MOAWMMHUKM HWM B KOEM CAyyae He AO/KHbI
HarpesaTtbca Bbiwe 120°C (248°F). Meperpes NOAWUMNHUKA MOMKET NOBAUATb Ha CTPYKTYPY MeTanna u
KauyecTBO CMa3Ku. MHAYKLMOHHble HarpeBaTenn BETEX obecneymBatoT NO/HbIA KOHTPO/Ib Harpesa,
BK/IlOMasA ABOMHOM KOHTposb Temnepatypbl (Delta T). Mpu ncnonb3oBaHUM 3TOW ONUUM PasHULA
Temnepatyp mMexay BHYTPEHHUM WM HapPYKHbIM KO/MbLAMW HUKOrAa He MPEeBbICUT MAKCMMaAbHOro

YCTAaHOB/1IEHHOI O 3HAa4YeHUA.

MoOHTaX U AeMOHTaX
CpeaHeyacToTHble MHAYKUMOHHbIe HarpeBaTenn BETEX MF Quick-Heater nossonstoT pewatb

CNIOXHbl€ 3a4a4YMN NO MOHTaXKy N JEMOHTAXY.
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HarpeBaTtenu, paccunTaHHble HA peLleHMe CAOMXKHbIX 334,a4 MO MOHTAXKY U LEMOHTAXY CPEeaHUX U
KpYnHOrabapuTHbIX NOALMNHMKOB. [0 CpaBHEHMIO C APYFMMM METOAaMM HArpeBaTe M OTINYALOTCS
NPOCTOTOM U TMBKOCTbIO B aKCNyaTauunu. Npu Heob6xoaMMOCTH, OHM 06ecneunBatoT BbICTPbI
AEMOHTaX NoALWUNHMUKA UM MOJIHbIN KOHTPOJ1b HaZ, MOHTA*KOM A0POrvMxX NOALWNNHUKOB 63 pucka
06pa3oBaHuMA HanpAKeHUI B meTanne. FeHepaTopbl (22 KBT nnm 44 KBT) KomnnekTyloTca
OUKCMPOBaAHHBIMU UAN TUBKUMU MHAYKTOPaMN: GUKCUPOBAHHbIE MHAYKTOPbI U3roTaBAMBAOTCA Ha
3aKa3s M UCMOb3YOTCA N5 CEPUMHBIX PaboT, rMOKMe MHAYKTOPbI MHOTOGYHKLMOHAIbHbI U
NCNoNb3yTCA A8 60NbLIMX NOALWUMHUKOB UK AeTanel HecTaHaapTHOM dopmbl. MpumeHeHue
AaHHbIX HarpeBaTesieil N03BONAET COKPATUTb 3aTpaThl U NPeA0CTaBAAET NO/1b30BATE/IO
MHOrO4YMCIEHHbIE MPEMMYLLECTBA: YMCTbIN, 6e3onacHbin, 3HepProsadHeKTUBHbIN Harpes, He

Bbl3bIBaIOLLI,Ml7I O6pa3OBaHMﬂ Hal'lpﬂ)KeHMl‘/‘I n He FIOBpE)KAaI-OU.I,VIﬁ noAaLWnnHUK.

dakTOopbI, KOTOPbIE C/leayeT yuuTbiBaTb NpU BbiGope MHAYKLMOHHOrO HarpesaTens
TpeboBaHUsA, NpeabABAAEMbIE KANEHTaMM, KacatoTCA PaBHOMEPHOTO paclMpeHua
OEeTann No OKPY»KHOCTU, aBTOMATUYECKOrO pa3marHM4mMBaHma, MMKPOMPOLECCOPHOrO yrnpaBaeHus
HarpeBoM, aBTOMATUYECKOM PeryIMpoBKU MOLLHOCTM U NPOTOKO/IMPOBAHUA NpOLLecca Harpesa.
[na npaBunbHOro BbI6Opa MHAYKUMOHHOTO HarpesaTeia HEOHX0AMMO OTBETUTb HA Ceayowme
BOMpPOCHI.

1. KaKkoBbl pasmep M TUN NoAlmnnH1Ka / aetann? HaMmeHbLniA BHYTPEHHUI ANaMeTp U

HaMbObLUNIA HAPYKHbIN AMAMETP ONpPeaenatoT pasmep HarpesaTens.
2. Kak y4acTo gonxkeH Npon3BoanTbCA Harpes?
3. Y7to gna Bac BaxKHee: CKOPOCTb UM yNpaBAseMbln NPOLLECC HarpeBa ¢ nomollpbto Delta T?

4. I'InaHMpyeTe 1 Bbl ucnonb3osatb HarpesaTte/ib MNP MOHTAXe U AEMOHTa)Ke?

CoKpaleH1e pacxoAoB Ha TeXHUYecKoe o6cyKuBaHue - 310 ropayan rema!

TexHoNornA MHAYKLMOHHbIX HarpesaTtenei No3BoaseT A0CTUYb 3HAUMTEIbHOM SKOHOMWK 3aTpaT. B
HEKOTOPbIX Cy4anx SKOHOMMUA MOMKET OKa3aTbCA NPOCTO OFPOMHON: BpeMs Harpesa 3HauMTeIbHO
COKpallaeTca; AeTann, KoTopble B A4PYrom c/ydae NnpuLioch bbl caaTh B METaNN010M, UCMONb3YHOTCA
NOBTOPHO; Ha HECKOJ/IbKO AHEN COKpaLLaeTca BPemMs KanuTtaabHbIX PEMOHTOB Ha NPON3BOLCTBEHHbIX
naowaaKkax. Ho Koraa peyb MAET O MOHTa)Ke NOALWMMNHUKOB, TO, MOManyid, CAMbIM BasKHbIM
NpPenmyLLECTBOM AB/AETCA NOBbILEHNE KayecTBa NPoLLecca MOHTaXa 1 6oaee AANTeNbHbIA CPOK

CNYKObI.
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dororpadum:

1: HoBOEe NoOKoJ/IeHNE MHAYKUMOHHDBIX HarpesaTenei BETEX ¢ cuctemoit KoHTpons Delta T

| Temperature
m Time
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4: Cpe,ﬂ,He‘-IaCTOTHbIe MHAYKUMNOHHbIE HarpesaTena c rMeKMMK n (bVIKCVIpOBaHHbIMM MHAOYKTOpPpamMmun

ANA peweHnAa CNI0KHbIX 3a4a4 MO MOHTaXy N EMOHTAXY prI'IHOFa6apMTHbIX AETBHEVI

5 + 6: HarpesaTtenb BETEX MF Quick-Heater no3sonsert B cHMTaHHbIE MUHYTbI 4EMOHTMPOBATb KO/bLA

NOALIMMNHKUKA, MydTbl, LLECTEPHM M APYrMe AeTanu
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