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B cBA3K C NOCTOAHHbIM coBeplleHCTBOBaHMEM Hawemn npoAyKUUN, YepTeXn, onnMCaHnA, XapaKTepuUCTUKU, UCNoib3yemble B AaHHbIX TEXHUYECKUX NaCNOopTax, NpeaAHa3Ha4YeHbl

TONbKO ANA O3HAaKOMNEHNA U MOTYT ObITb USMEHEHbI 6e3 npe,qBapMTeanoﬁ KOHCYy/1bTauumn

KpaTtkoe usnoxxeHue

Pasgen 1

KpaTkoe nsnoxeHue

C1-3

Paszpen 2

UcTopuyeckoe BBefeHne

C1-42

TexHnyecKoe BBegeHUe

C43-64

Paspen 3

CnucoK apTuKynos

Ci1-4

Harpesartenu c aHTudpusHoOI pybaLuKoii

C1-6

Paspgen 4

9VI32

HarpeBaTtenu aHTUPM3HbIX PybaLLEeK 418 CTERAAHHBIX
6YTblEN ANA KAC/IOT, M1aCTUKOBLIX Beaep U
N1acTMKoBbIX 604ek o6bemom 18 1 (5 rannoHos), 23 /i
(6 rannoHos), 30 /1 (8 rannoHos), 60 a1 (30 rannoHoB.),
110 n (30 rannoHoB). Heperyavpyembiii TEPMOCTaT,
YCTaHOB/NEHHbIN Ha 5°C, CMOHTMPOBaH Ha KabesibHoM
coegpMHUTENBHOM KOpobKe. TemnepaTtypa NOBEPXHOCTU
orpaHuyeHa 65°C.

M3onaumoHHasA neHa TonwmHomn 10 mm.

C3-4

9VlJ22

MoporpesaTteny aHTUGPU3HBIX pybalLek aaa
110 n (30 amepurKaHCKuX raanoHos), 210 n

(55 amepwmKaHcKux rannoHos) 1 1000 5 IBC.
Heperynmpyembliii TEpMOCTaT, YCTaHOBAEHHbIM
Ha 5°C, CMOHTMPOBaH Ha KabesnbHOM
coeguHUTENbHOM KopobKe. TemnepaTtypa
NOBEPXHOCTM OrpaHmyeHa 65°C.
M3onaumoHHasA neHa TonwmHom 20 mm.

C5-6

HarpeBaTtenm py6aLuKu ¢ ycTaHOBNIEHHbIM Ha MOBEPXHOCTU PEryIATOPOM TemnepaTypbl ¢ PUKCUPOBAHHOM HACTPOIKOM

C1-6

Paspgen 5

9VIVe

HarpeBaTtenu TemnepatypHbix pybaluek ¢
dUKCMPOBAHHOW TEMMNEPATYPON ANA CTEKAAHHbIX
6yTbinen ans kmucnot 18 n (5 rannoHos), 23 n

(6 rannoxos), 30 A (8 rannoHos CLUA), 60 a (30
rannoHos CLUA), 110 n (30 rannoHos CLUA),
NIACTUKOBbIX BeAep U NAacTUKOBbLIX Bouek.
TemnepaTypa NOBEPXHOCTM orpaHmyeHa 65°C.
M3onaumoHHasa neHa ToawmHon 10 mm.

C3-4

9VIF6

MoporpesaTtenn pyballek c GUKCUpPOBaHHOMN
TemnepaTypon ana 110 n (30 amepuKaHCKUX
rannoHos), 210 n (55 amepUKaHCKUX FraiI0OHOB)
1 1000 n IBC. TemnepaTypa NOBEPXHOCTU
orpaHuyeHa 65°C.

M301AuMOHHaA NneHa ToALWUHOM 20 mm.

C5-6

C1-6

Paspen 6

9VIMA

Py6alueyHble HarpeBaTtenu ana 18 (5 rannoHos),
23 n (6 rannoHos), 30 1 (8 rannoHos), 60 /1
CTEK/IAHHbIX BYTbLNEN ANA KUCAOT U NNACTUKOBbIX
Beaep. MUHWUATIOPHBIN SNEKTPOHHbIN PeryasaTop
TeMnepaTypbl ¢ py4uKon 4-40°C, yCTaHOBAEHHbIN
Ha pybaluke. TemnepaTypa NOBEPXHOCTU
orpaHuyeHa 65°C.

M3onaumoHHas neHa ToalwmHon 10 mm.

C3-4

9VJEF

Pyb6alueyHble HarpeBaTenu ana 18 5 (5 rannoHos.),
23 n (6 rannoHos), 30 /1 (8 rannoHoB.), 60 n
CTEKNAHHbIX BYTblNEN ANA KUCAOT U NAACTUKOBbIX
Befep. [A1CTaHLMOHHbIN 3N1EKTPOHHBIN KOHTPO/Ib
TeMnepaTypbl ¢ LUbPOBLIM SUCTIIEEM.
TemnepaTtypa NOBEPXHOCTU OrpaHmyeHa 65°C.
M3onaumoHHaA neHa ToawmHom 20 mm.

C5-6

KoHTaKTbI
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KpaTtkoe usnoxxeHue

Py6alleuHble HarpeBaTeNu ¢ peryainpyembim 3/IeKTPOHHbIM KOHTPOJIeM TemMnepaTypbl 414 Harpesa
meTannmueckux 6apabaHos

ue
L

9VIJAE
9VIAD

PyballeyHble HarpesaTenu ana meta
60ueKk emKocTbio 110 a1 (30 rannoHoB
1 210 n (55 rannoHos CLUA). dnekTp
TEepMOCTaT A4 NOBEPXHOCTHOIO MOH
C perynmpoBKoi py4kom 20-125°C, u
KOHTpOA/Ep C UMPPOBLIM AMCNAEEM
TemnepaTtypa NOBEPXHOCTM OFPaHNY
M30onsaLuMOHHaA neHa ToawmHon 20

Paspen 7

9VIJAF

PybaleyHble HarpesaTenu ana meta
60ueKk emKocTbio 110 a1 (30 rannoHoB
210 n (55 rannoHos CLUA). [uctaHim
3/1EKTPOHHbIN KOHTPO/Ib TEMMEepaTyp
¢ unmdpoBbIM Ancnieem. Temnepary,
NOBEPXHOCTM OrpaHMyeHa 135°C,
M3onaumoHHaA neHa ToAlWmnHom 20

Py6alleyHble HarpeBaTeNu ¢ peryanpyembim 3/1eKTPOHHbIM KOHTposiem Temnepatypbl gna 1000-autposbix IBC
(NpoMbILNEHHbIX KOHTeHepPOoB ANA CbiNyYUX MaTePUANOB)

C1-12

9VIDA

Py6awweyHble HarpesaTenu gaa 1000-1MTPoOBbIX
IBC (nnacTMKoBble KOHTeMHepbl € TpybYaTbim
CTaNbHbIM KapKacom). OgHa 30Ha oborpesa.
MMWHMATIOPHBI 3NEKTPOHHBIN TEPMOCTAT,
perynmpoBka py4kol 4-40°C, ycTaHaB/AMBaeTCA
Ha NOBEPXHOCTU PybHaLLKK.

TemnepaTypa NoBepxHOCTU orpaHnyeHa 65°C,
Tennousonauma 20 MM NeHoun.

C3-4

9VIDF

Py6awweyHble HarpesaTenu aaa 1000-AMTPOBbIX
IBC (nnacTuKoBble KOHTEMHEepbI C TPybYaTbiM
CTa/IbHbIM KapKacom). OaHa 30Ha oborpesa.
JNCTaHLMOHHBIN 3NEeKTPOHHbIA KOHTPO/b
TemnepaTypbl ¢ LMdPOBLIM AUCTIEEM.
TemnepaTtypa NOBEPXHOCTM OorpaHMyeHa 65°C.
Tennomzonauma 20 Mm NeHOMN.

C5-6

Paspen 8

9VIBE
9VIBD

PybaweyHble HarpeaTenun aas 1000-AUTPOBbIX
IBC (mnacTMKOBblE KOHTEMHEPbI C TPYBYATHIM
CTa/IbHbIM KapKacom). [lse He3aBUCUMble

30Hbl o6orpesa. KoHTpo/ib TeMnepaTypbl
OCYLLECTBNAETCA 3/IEKTPOHHbIM TEPMOCTAaTOM

€ pyykor ot 20 go 125°C unm KOHTPONEPOM

¢ undpoBbIM AMCNIEEM, YCTAHOBAEHHbBIM

Ha noBepxHOCTM pybaluku. TemnepaTypa
NoBEepPXHOCTU orpaHuyeHa 135°C,
Tennomsonaums 20 MM NEHON.

C7-10

9VIBF

PybaweyHbie HarpesaTenun aasa 1000-AnMTPOBbIX
IBC (nnacTMKoBbIE KOHTEMHEPDI C TPYOYATHIM
CTaNbHbIM KapKacom). [lBe He3aBMUCUMble 30HbI
oborpeBa. [IMCTaHUMOHHbIV 31EKTPOHHbIN
KOHTPO/Ib TEMNepaTypbl C LUGPOBLIM
aucnneem. TemnepaTtypa NOBEPXHOCTU
orpaHuyeHa 135°C.

Tennomsonauma 20 Mm NeHOM.

C11-12

KoHTaKTbI
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B cBA3M C MOCTOAHHbIM COBEPLLEHCTBOBAHMEM Halllei NPOAYKLNKN, YePTEXM, ONUCAHUA, XapaKTEPUCTUKN, UCMO/Ib3YEMblE B A@aHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHbl
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KpaTtKkoe nsnoxxeHue &

JononHutenbHble N30NALMOHHbIE akceccyapbl

B cBA3M C NOCTOAHHbLIM COBEPLUEHCTBOBAHMEM Hawemn npoAyKUUN, YepTeXn, onnMCaHnA, XapaKTepuUCTUKU, UCNoib3yemble B AaHHbIX TEXHUYECKUX NaCNOopTax, NpeaAHa3Ha4YeHbl
TOJIbKO A4/171 O3HAKOM/IEHUA N MOTYT ObITb U3MEHEHDI 6e3 npe,qBapMTeanoﬁ KOHCY/1IbTauuun

’ 9v2C
Paspen 9 o 9V2E
I 9Vv2D
[ononHutenbHble akceccyapbl gaa oborpesa C1-8
MN30nauMoHHbIe pybaluKkmM ¢ TpybYaTbim
9Vv3 KOHTYpPOM TennoHocuTens (Harpes uam C3-4
oxnaxaeHue)
Paszgen 10
9v4 basoBble HarpeBaTenm (65)
3000 BT, norpy»kHble HarpesaTenn gna 1000 n
9SWR2 IBC, HeprkaBetoLLan cTanb, IP65, ¢ TepmocTaTom C6-7
O KOHTPOAA TEMMEepaTypbl U 3aLLUTON Npu
OTCYTCTBUMW KUAKOCTH.
be3onacHOCTb, KOHTPO/Ib U TEMMepaTypHasa rOMoreHn3auusa
Perynatop cko
gﬁg’gg IP65; KomnakT
ctanu ana 6ou
Paszpgen 11

KoHTponnep T
KUAKOCTU C L,
Y8WH-E | tepmouyBcTBU
500 mm gns un
LLeHTpe KOHTE

R

@
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Kpatkoe nsnoxkeHue

P

Paszgen 11

KoHTponnep
) aucnieem un
YBWIE NTC anvHom
TemnepaTypb
! TNRSO | BaTumKm TEm

IBC

TSR80 annHon 500

Y8WSY

Bbikntouaten
20A B Kopnyc

CneumanbHble TOBapbl

Paspen 12

O6HosneHne 2023/11/28
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KoHTaKTbI

UcTopuyecKkoe seegeHue
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B cBA3M C NOCTOAHHbIM coBeplleHCTBOBaHMEM Halwemn npoAyKUUN, YepTeXn, onnMCaHnA, XapaKTepuUCTUKU, UCNoib3yemble B AaHHbIX TEXHUYECKUX NaCNOopTax, NpeaAHa3Ha4YeHbl

TOJIbKO A/19 03HAKOMJIEHWA U MOTYT BbITb MU3MEHEHbI 63 NpeABapuUTENbHOM KOHCYAbTaL UK

UcTtopuueckoe BeegeHune &

UcTopuueckoe BBeaeHUe B 3/1IeKTpUUECKMEe rMbKMe HarpeBaTe/ibHbIe 3/1IEMEHTbI, TaK}Ke
MMeloLMeca Noa, ciegyowmMmMmmn Ha3BaHUAMM:

B o6nactu meguuMHbL: TepMobaHaaXK, 3/1IeKTPOKOMMpece, TepmobpacneT aAna KoseHa, Tepmonaasma, TepMmonaasma.
B 6bITOBOIA TeXHUKe: 3eKTpuyeckana mydra Ansa Hor, TMOKas rpeska ANA HOr, NOCTeNbHAaA rpeska, rpenka Ans
HOr, HarpeBaTe/bHasA NOAYLIKA, HarpeBaTe/ibHAaA NOAYLWKA, HarpeBaTebHOE OA4EN/I0, HarpeBaTe/lbHOE 0AenNo,
HarpeBaTe/ibHaA CeTKa, HarpesaTe/ibHas MaHTUA, HarpeBaTe/IbHOe 0AesN0, HarpPeBaTe/lbHbIA KOBEp, HarpesaTe/ibHble
nyduKM, HarpeBaTe/IbHbIN KOBPUK, HarpeBaTe/ibHaA BELasiKa Ha CTEHY, 3/IEKTPUUYECKUN TePMODUI.

B NpOoMbILINEHHOCTU M CaA0BOACTBE: HAarpeBaTe/bHbIN WHYP, TEpMOGUIbHbIE 31EKTPOTEPMUYECKME NPOBOAa,
HarpeBaTe/ibHble IeHTbI, HarpeBaTe/ibHasA TKaHb, MPOYHaA TKaHb, HarpPeBaTe/bHbIE NOJIOCKN.

B aBTOMO6M/IbHOI U aBMALMOHHOM NPOMbILLIEHHOCTU: aBTOMOOUNbHbIM 060rpeBaTesib, KOMOMHE3OH C MOAOrPEBOM,
nepyaTKuM C NOA4OrPEeBOM, HKUAET C NOAOTPEBOM, TPUKOTAXK C MOAOTPEBOM, OAEMHKAA C MOAOrPEBOM.

Yactb nepBan:
BoO3HMKHOBEHME M 3BONIOLUA TMOKUX HarpeBaTe/ibHbIX 3/1IEMEHTOB

MosaBneHWe 3TUX YCTPOMCTB B camble nocnegHue roabl XIX Beka cBA3aHO C 06begnuHEHNEM HECKOIbKUX
TEXHO/IOFMYECKUX Pa3paboTok:

- Pa3BuTME MEANLMHCKON HAayKM M M3yYeHUe BAUSHUA Tenaa Ha NiedyeHMe HeKoTopbix 3aboneBaHMin (B YaCTHOCTH,
peBMaTM3Ma U HeBpaarnm)

- MneteHne acbecToBbIX HUTE B KOCbl BOKPYT HarpeBaTe/IbHOro NpoBoAa

- Mporpecc TeXHONOrMIA BOSIOYEHUSA NPOBO/IOKM, NO3BONAIOWMI MPOU3BOAUTD HUTU C MasibiIM AMAMETPOM, NOPALKA
[AecATbIX AoNeN MUAIUMETPA

- CoBepLUEeHCTBOBaHMWE NpoLEeccoB padUHMPOBAHUA HUKENA U ero CMAaBOB, MPUAAHME eMy NAACTUYHOCTM.

- Pa3BuTME OTEYECTBEHHOTIO 3/1eKTpOpacrpeaeieHuns.

TKaLKMA acbecT, KOTOPbIN CTapble aNXMMMUKK Ha3biBaM “ApKUM IbHOM” MAN “lepcTblo canamaHapbl”, bl n3BeCTeH
C ApeBHUX BpemeH. MNoaBneHne ra3osbix oborpesaTesieit BO BTOpoi nososuHe XIX Beka pa3Buio UCMO/b30BaHUE
butnnein nnu TIoGAKOB B OTaNIMBAEMbIX AOMAX. (1857 Mapuu, MpombluiieHHas nHxeHepus).

donroe Bpema acbecTt 6bin eAUHCTBEHHbIM “TeKCTUNEM”, YCTOMYMBBIM K TEMMNepaType Harpesa NpoBoAOB
conpoTtusnenus. MpumepHo B 1882 roay dpabpukm beHgepa u MapTuHu B TypuHe Hayaau NpousBoanuTb rMbkue
acbecToBble ONIETKM. (OKktabpb 1892 r. Acbect B UTanuu, MpombILieHHOe MalIMHOCTPOEHME)

1887: I-H. oo dpya [CeHT-Unep] cymen onnectn meTannmyeckme npoBosa Heroptoueit acbectoBoi TKaHbLO, KOTOpas
N30AUPYET UX U AeNaeT HEBO3MOXKHbIM X BO3ropaHue, AaXKe Koraa TOK AO0CTaTOYHO BbICOK, YTOObI pacniaBuTb UX.
(CnoBapb No 3N1EKTPUYECTBY U MArHETU3MY, STUMOIOTUYECKMIA, UCTOPUHECKUIA, TEOPETUHECKUIA, TEXHUYECKKIA, 1887 r. IpHecT HKakec)

B 1892 rony acbecT 6bl71 MCNONb30BaAH B Ka4YeCTBe M30AALUN BOKPYr NPOBOAOB 3/IEKTPUYECKOrOo Harpesa
3NEKTPUYECKMX NaANbHUKOB (1892 r, Mpupoaa, anekTpuyeckoe otonnewue), 3 NEPBblE 31EKTPOHarpesaTenn bblan caenaHbl U3

MAaTUHOBBIX NMPOBOAOB, OKPY*KEHHbIX acbecTom.
(1896 r. TelMMOH, *KypHan nonesHbix 3HaHU N° 46).

XoTsA nepBble 3/IeKTPOHarpeBaTeiM C acbecToBOM M30ALMEN UMENN TONbKO GUKCUPOBAHHbIE N KECTKUe
HarpeBaTe/IbHble 3/1EMEHTbI, AOCTYNHOCTb NAETEHOro U rMbKoro acbecrta nossonmna paspaboratb rmbkue
HarpeBaTe/ibHble 3/1IeMEHTbI.

HuKkenb nogatane M NO3TOMY MOMKET ObiTb
pacTAHYT TONbKO B Yynctom Buae. flonroe
BpemMsa OH ocTaBasicss nNabopaToOpHOM
OVKOBUHKOM, HE HAaxoAA MPOMbILIAEHHOTO
npumeHeHnAa. OTKpbITUE HUKENEBbIX
pyaHukos B Hosoi KanegoHun Kionem
[apHbe, KOTOPbIM 3anaTeHTOBa/ NpoLecc
padMHMpPOBAHNA M MOCTPOUA 3aBOSA B
Centeme B pernoHe byw gt PoH BmecTte
c AHpun Mapb6o, caenano BO3MOXHbIM
npon3soacTso 98% UMCTOro HUKena yxe B

Corde d’Amiante tressée. 1878 roay. (1938 Hukenb Uctopusa Axoseda [xasepHaca,
myseii Ultimheat). [[poMbILUNEHHOE pa3BUTUE ero
AcbecToBbll WHYP, cnaeTeHHbI BeHaepom n MapTuHu (oKkTAbpb 1892 roga, Acbect B MCMO/b30BaHNA MPOM3OLLJIO0, KOrAa COMAaThl

Utanum, MpombilaeHHOe MaWUHOCTPOEHUE) 3aMeTUAN yBenndeHue 6p0H€CTOI7IKOCTVI

npu gobaBneHMn HUKeNa B CTasab, U KOraa
HEKOTOpbIEe rocyAapcTBa 3aMeHUIN cepebpo U Meab Ha HUKENb.
OcHoBaHue AHpu Mapbo 3aBoga “Fonderie de Nickel et Métaux Blancs” B /lnsn-ctop-YpK, Kotopbiii B 1884 roay ctan “Le

Ferro Nickel”, nozsonnno npou3BoaAUTb KOBKUIN HUKENb ANA HarpeBaTe/IbHbIX 3/1eMEHTOB. (1884 roa, Hukenb Jle ®eppo, myseit
Ultimheat)

wtimhoatoom ) ezt 2.2




Uctopuueckoe BeegeHune &

C camoro Havyana co3gaHusa 3IeKTPMYECKOro OTONIEHUA Mbl 6b111 03ab04eHbI TEM, YTOObI BCTPOUTb PE3NCTOPbI B TKAHU
M NogaTb Ha HAX TOK, C UE/IbKO CAeNaTb UX KaﬂOpMVIHbIMM 3a CYET NnosBblWeHNA TeMnNepaTypbl, BO3HVIKaIOLLI,El\;1 B HUX.

”OAHaKO AanAa co3gaHumA TKaHen bbino nposeaeHO HECKOJZIbKO TeCTOB, BO-NepPBbIX, 3/IEKTPUYECKKME NMPOBOLa 6b1nK
3aKpenseHbl Ha NOBEPXHOCTU 0BObIYHbIX OrHECTOMKUNX TKaHeWn, 1 3Tu nposoaa 6bln cnneTeHbl BMecCTe C nposoaamu
acbecTtoBOM TKaHU. B pe3ynbraTte 61K BbiNyLlWeHbl TakKne yCTpOﬁCTBa, KaK HarpesaTte/ibHble PeOoCTaTbl A/19 BbICOKUX

TEMMNepPaTyp, a TaKKe KOBPbI M HACTEHHbIE MOKPbITUA C NOA0rPeBOM”. (“NpombinerHoe 06o3peHne 1910 roaa: exemMecAUHbIi TEXHUKO-
3KOHOMMYeECKnii 0630p”)

1893-1913: NMosaBneHUe HAarpeTon TKaHU AN MeAULMHCKOro UCNOo/Ib30BaHUA

MNMoxorKe, YTo NepBble “TMOKME” HarpeBaTesibHble TKAHM Bblan Mcnonb3oBaHbl B 1893 rogy goktopom C. Canarm,
npodeccopom PpUsnKM meanLmMHcKoro pakynstetTa B bonoHbe. OHM BbIIM NPOAEMOHCTPUPOBAHbLI Ha MeXKayHapoAHOM
MeAMLUMHCKOM BbiCTaBKe, npoxoamslwien B Pume B 1894 rogy ana MexayHapoaHOro MeaAmnuUMHCKOro KoHrpecca. OHu
NMUTAZINCb OT HaLLMOHA/IbHOM CETU CTPaHbl, A NepekaYaTe b N03BOAANA MM PAaboTaTb HA PA3HbIX YPOBHAX MOLLHOCTU.
HokTop C. Canarn Ha3Ban UX “aNeKTPUYECKMMK Tepmonaasmamm”.

: MepBble UCNbITAHUA HArpeTon TKaHM BbliM NpoBeaeHbl BO PpaHumm Lapnem
Kamuwenem, Korga oH npenogaBan Ha ¢akynsteTe HayK B Jlunne ¢ 1895 no
1900 rog, roe OH NpenogaBan MPOMbILUNEHHOE 3/IEKTPUYECTBO. Pe3ynbTaTthl
NpoBeAEHHbIX UM UCNbITAHUN OblAW YyAO0BAETBOPUTENbHBIMU, HO BEC U
YKECTKOCTb HarpeBaTe/IbHOW TKAaHW He MO3BOJIMAWN NMPUMEHUTb UX ANA
n3rotoBaeHna ogexabl. C Apyroi CTOPOHbI, MU30NALMSA YacTo 6biia
HEeCcoOBEepPLWEeHHOW, YTO CO34aBasio BO3MOXHY OMNAaCHOCTb, UK
M3HOCOCTOMKOCTb Obls1a HeZOCTAaTOYHOM, NN MeTana HarpeBaTe/ibHOro
anemeHTa 6bICTPO prKaBes. B pesynbraTe BCcex 3TUX HEAOCTAaTKOB OT UAEN
NPOMbILLIEHHOIO MPOM3BOACTBA HArPETOM TKAaHM OTKA3a/NUCh, TaK KaK OHa
CYMTANACb HEAOCTATOUYHO MPAKTUYHOMN.

B 3Tux ycTpoiCTBaX MCMOAb30Baacb HarpeBaTe/ibHasa NPOBO/IOKA, NPULLIMTaA
K acbecToBOM ONOpe AN K XONCTY, 06pa3oBaHHOMY KapKacom M3 NPOYHOM
MPOBOJIOKM, U30IMPOBAHHOMY acbBECTOM M MOKPLITOMY NPOCTOM TKaHbHO.
Mpon3BOACTBO HAarpeBaeMbIX TKAHEW, KOHTAaKTUPYIOLWMX C KOXKEN, Bblo
COMPAYKEHO C CEPbE3HbIMM OFPaHUYEHUAMM: TEMMNEPATYPA NOBEPXHOCTU He
morna npesbiwatb 60-70°C, 4TO NPOMUCXOANA0 NPU MAKCUMaNbHOM MOLLHOCTU
okono 0,04 Bt/cm2. 310 notpe60Bano UCNOIb30BaHUA HarpeBaTeNbHbIX
NPOBOLOB C BbICOKMM JIMHENHBIM COMPOTUB/IEHMEM, KOTOPOE ObISI0 NONYYEHO
nyTeM MaKCMMa/ibHO BO3MOXHOIO yMeHbLIEHMA AnameTpa NPOBOAOB.
TGPMO““%MVOTAOKTOT c Ca“gf”(ls%)- BeinyckaetcA  CpecTBMEM 3TOFO CTaso MCMNONb30BaHUE ANMHHbLIX HarpeBaTeNbHbIX
:Mzzagz:a:j’fsgfo(c ()FF)“; :n%;p;::g:ﬂgi”fgﬁo”;l npoBoaos. [ina cpeaHelt molHoCT 50 BaTT Npyu HanpsxeHuu 110 sonbT,
0 Hor. NCMOb3YA CaMblil HU3KUI AMAMETP M3 CYLLECTBYIOLLMX HA PbIHKE NMPOBOAOB
(0,12 Mmm), HeobXx0aMMO 6bIN1I0 MCNOIb30BaTb OKOMO 20 M /TYXKEHOM KenesHon
NMPOBONIOKM (Hanbosiee pPacnpPOCTPaAHEHHbIV PE3UCTUBHDIW NMPOBOA, AOCTYMHbIA B TO BPeMS), NPOBOIOKM 15 M, ecin 310 6bin
KOHCTaHTaH, 1 40 110 m NpOBO/IOKM ANA Meau.
O4uVH U3 NPUMeEpPOB HarpeBaTeibHOM TKaHM 3TOM 3MOXM, KOTopas Oblia n3obpeTeHa amepuKaHuem [KoOHOM IMopu
Mwukom no nateHTy Hom. 540398 ot 4 mntoHa 1895 roaa, ABNAETCA 31eMeHTaPHbIM METOAOM TKayeCcTBa C MCMNOb30BAaHMEM
acbecToBbIX HATE OCHOBbI M YTKA B MPOBOAALLEM METaNNeE.
B 1896 roay Kamunb dpproTT (1), NHKeHep-CTpOUTENb, Hayan
Npomn3BOANTb OAeANa U ofexay Ana oborpesa. E4UHCTBEHHBIN pebeHOK,
B BO3pacTe TPeX JIET OH NOTepAa cBoero otua, Kamuna SpproTra, KOTOPbI
6bln MH}KeHepom KomnaHuu Forges d’Audincourt. Ero maTtb BMmecTe ¢
CblHOM yexana u3 OgeHKypa B fle Banbaya, rae B Banbgya Xuna ee
HeBecTKa HosedunHa IproTT, KeHa Muwwens MNaXka, ocHoBaTeENA KOMMAAHWMU
Ets Page. Tam OHM, MOMMMO Mpoyero obopyLOBaAHNUS, CTPOUAM MALLMUHbI

ANA BO/I0OHMEHNA meaun.

(CnpaBoYHMK McTOpUYECKoro obuiecTtea pernoHos TaHH-Te6Buanep, 1985 T16, asTop Hosed
BaymaHH), (1) (Hozed Muwenb Kamunb Spprott pogunca 31 asrycta 1870 roga B AyauHkyp-Ay6c,
ymep 16 utona 1942 ropa B Banbaya, Tepputopusa-ge-benoodop. Menunca 8 Banbaya 19 anpensa 1904
roga B Bo3spacte 34 net Ha Mapuu Arate Tepese Pucc (1881-1971), ¢ KoTopoii y Hero poaunoch 4
neteit 8 1905, 1906, 1909 1 1916 rogax)

TONbKO ANA O3HAKOMNEHNA U MOTYT 6bITb M3MEHeHbI 6e3 npep,BapMTeanon KOHCYy/bTauuun

4 yioHa 1895 roga, CLUA. MateHT Ne. 540398, [:KoH
3mopu Muk 13 [leHsepa, Ana KomnaHum “I»oHc

&7

MsHydaKkuypuHr Cait” u3 Hbto- Mopka, onucan B 1897 rogy KanopudepHoe obopynoBaHue bbiio HE 0O4YEHb M3BECTHO B
HarpesaTe/IbHYIo TKaHb, HUTU 0CHOBbI KOTOPOI (E) Mapuike, XxoTa B paoHe naowaan Kanwm 6bi10 NnpoBeaeHO HECKONbKO

13rotos/sieHbl U3 acbecTa, a YTOUHbIE NPAXKY (B) - MHTEPECHbIX IKCMEPUMEHTOB.
13 NPOBOAALLEr0 MeTassIa, Co BTOPOI acbecToBoOw

NPOCAOIiKOR TKaHM (D). f8a KoHuya Harpesatenbioro B JIOHAOHE MCMNONb30BANIOCh aHANOTMYHOE YCTPOMCTBO, Ha3blBaemoe
anemeTa (F) He BKNIOYAIOT HarpeBaTenbHblii nposos,  S/IEKTPUYECKMM KOMMPECCOPOM, KOTOPOE Ha CaMOM Aefe 6blao NpocTo

acbectoBbIM MaTpacom. OH, Nno MHEHWUIO NaUMNEeHTOB, XOPOLWIO pa60Tan.
(Ooknag MapuKcKoro ropoAckoro coseta 06 anekTpuduKaLmMm 1 3BONOLMM INEKTpUYeckux npubopos, 1897 r.)

Catzrz 2.4 wtimhoatoom )

B cBA3M C MOCTOAHHbIM COBEPLLEHCTBOBAHMEM Halllei NPOAYKLNKN, YePTEXM, ONUCAHUA, XapaKTEPUCTUKN, UCMO/Ib3YEMblE B A@aHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHbl




B cBA3M C NOCTOAHHbIM coBeplleHCTBOBaHMEM Halwemn npoAyKUUN, YepTeXn, onnMCaHnA, XapaKTepuUCTUKU, UCNoib3yemble B AaHHbIX TEXHUYECKUX NaCNOopTax, NpeaAHa3Ha4YeHbl

TONbKO ANA O3HAaKOMNEHNA U MOTYT 6bITb U3MEHEHbI 6e3 npe,a,BapMTeanoﬁ KOHCYy/1bTauumn

UcTtopuueckoe BeegeHune &

Mocne 5 net paspabotok ¢ 1896 no 1901 ropa, B sHBape 1902 roga Bo ®PpaHummn, AHIMK 1M fepmaHnK, a TaKkXe B
CLLA B aBrycte TOro e roga, Kamunb IpproTT nogan 3asBKYy Ha MNaTeHT HA TKaHb C NOAOrPEBOM, KOTOPYO OH Ha3Bas
“anexkTpuyecknii Tepmodun”, 3ToT TEPMUH ocTaBacsa B ynotpebneHnu 6onee 30 nert.

9TM NaTeHTbl ONUCbIBAIOT ABE OCHOBHbIE 0COHEHHOCTU BCEX TMOKUX HArpeBaTelbHbIX 3/1EMEHTOB, MPOU3BOANMbIX
BNOCNEACTBUM:

MepBbllA, KOTOPbI UCMONb30BANCA AN HarpeBaTe/ibHbIX WHYPOB, ONUCbIBAET METO4, HAMOTKW HarpesaTe/lbHOro
NPOBO/Aa Ha TEKCTUbHbIA U30NALMOHHBINA CepAeUYHUK, YTO NO3BONAET YBEANYNUTb A/IMHY HAarpesaTe/ibHOro NpoBoaa
Ha METP HarpesaTe/ibHOro WHypa. [1o 3T0ro MOMeHTa TeXHMKa HaMaTblBaHUS 04€Hb TOHKOW M OYEHb MPOYHOM HUTK
Ha OAHY M30/ALMOHHYIO NPOBONOKY (acbecT), AaBana HarpeBaTe/IbHbIM NPOBOA, KOTOPbIA Obl CAULIKOM 60abWLMM
N CINLLKOM XECTKUM A8 NAETEHUA, U er0 MOXKHO Bbl/1I0 NPUMEHATb TONIbKO Ha TKaHAX, TaKUX Kak meTanainyeckue
nposoaa. B 1910 roay, nocne MHOFOYMCAEHHbIX YCOBEPLIEHCTBOBAHWI, 3Ta TEXHWKA NO3BOMAA U3TOTOBUTH
HarpeBaTe/bHbIN LWHYP OYEeHb MaJioro AMameTpa, COCTOALWMIA N3 NJIOCKOW ONJIETKM U3 YNCTON HUKENIEBOM HUTK,
3aKPYYEHHOWN BOKPYr LIEPCTAHOro cepAedyHnKa. 3aTeM 3TOT HarpesaTe/ibHbI MPOBOA MOMYYUN ABE CnupaabHble
0BMOTKM, HAMOTaHHbIE B MPOTMBOMOJIOXKHbIX HanpaBaeHUAX, cGOPMMPOBaAHHbIE U3 TOHKOTO TKAHEBOIO rMMNiopa. Taknum
06pa3om, MOXKHO 6bl10 NONYYNTL TMOKYHO HUTb, KOTOpas He crubanach, U rae TAra Waa NPoTUB LUEPCTAHbIX HUTEN U
BHELLHEro rmniopa, a He Yepes TepMUYECcKUe HUTK.

dTa TeXHO/OrMA NPOU3BOACTBA HAarpeBaTe/ibHbIX WHYPOB CTasa NOBCEMECTHO MCMNO/b30BaThCA B ofesanax c
noAorpeBom B cepegmHe XX-ro Beka.

L7 x

B I omamiizs

HarpeBaTenbHbiit WHyp (3anateHToBaH Kamunem dpprotrom, 1901 r.). A = HarpeBaTe/ibHbI NPOBOA; B = TEKCTU/IbHbIN CEPAEYHNK;
C = BHelWHAA 06MOTKa, HAMOTaHHaA B MPOTUBOMO/IOKHOM HaMpaB/iEHUW OT HarpeBaTeIbHOro NPoBoAa

BTopas MHHOBAUMA 3TOrO NaTeHTa 3aK/04aNach B PyYHOM MM MEXAaHUYECKOM TKAYyecTBe TKaHW C MUCMOJ/Ib30BaHMEM
HeroptoYer NPoOBOIOYHON ONOPHOM LLEMN U ¥KAPOMPOYHOM NPOBOJIOYHOM PaMbl.

3Ta TexHWKa bblna He HoBa (CM. NnaTeHT MuKa Bblle), HO A0 3TOrO0 BPEMEHW MET/NIN HarpeBaTe/IbHON MPOBOJ/IOKM B
rO/IOBKaX M KPOMKAX, B pe3y/ibTaTe MX M3HOCA, BbI3blBA/IM KOPOTKME 3aMblKaHWUA U Npope3n. Kamuab dpproTT, Mcnosb3ya
CBOM HAMOTaHHbIM HarpeBaTe/IbHbI MPOBOA, OCTAaHOBMW/ TEMJIOBblIE NPOBOAA 3a Npesenamn aTmx 3oH. OH co3aan
TOKOMOABOAbI C MOMOLLBIO CMeLManbHbIX NPOBOAOB, MO OAHOMY B KaXKA0OW KPOMKE, pa3MeLLLeHHbIX NOCae TKaYecTBa.
Takaa cbopka NoO3BO/IM/IA CO34aBaTb KNacTepbl Cxem B “lIyHTe” mnau nocnegosatesibHO. HarpeBaTeibHble NpoBoaa
OblNN BNAETEHbI MEXAY ABYMA CMOSAMU U30/IMPYIOLLEN YTOYHON NPoBOIOKK. Yike B 1904 roay 3Ta TEXHWMKa NO3BOJIMA
NPOn3BOAMUTbL KOBPbI U 04eANa, a TaKXKe MmeanuMHCKoe obopyaoBaHue. OHM Hblin OCHalLeHbl 610KOM Tena0BOWM
6€30MacHOCTM, COCTOALLMM M3 IBTEKTUYECKOTO npeaoxpaHuTensa Ha 70°C. Micnonb3oBaHME HUKENs, KOTOPbIM OH 3aMEHW
okosio 1910 roga Apyrue meTaninyeckme NpoBofa, B YAaCTHOCTU XKeJie3Hble, CAEMAN0 BCIO CUCTEMY HeprKaBetoLLeln
N YCTOMYMBOM K prKaByYMHe. YTOObl M3roTOBUTb HUKENEBYIO NMPOBOOKY AnameTpom 0,1 mm, notTpeboBanmch Bce
TEXHUYECKME 3HaHMA MHMKEeHepa C 3aBOAA MO BOJIOYEHMUIO NPOBOJIOKK (faKe cerogHs KoMMepyeckoe pacTarKeHue
HWKeNeBOW NPOBOJIOKMN He onyckaeTca HuKe 0,025 mm B AnameTpe). B aToM cekumu na fOCTUNKEHUA CONPOTUBNEHMUA
50 BT notpeboBasiacb HMKeNeBas HarpeBaTe/ibHAsA NPOBOIOKA AJMHOM OK00 20 M, KOTOpPaa MOrla NMOKPbITb
MOBEPXHOCTb HarpeBaTebHOM TKaHW padmepom 350x350 mm. Kpome Toro, YMCTbIM HUKEb, YAebHOe COMPOTUB/EHME
KOTOPOro 3HAYUTE/NIbHO YBEANYMBAETCA C POCTOM TEMMNePaTypbl, NPUAAN CUCTEME CaMOPETYINPYHOLLYCA QYHKLMIO.
[eicTBUTENbHO, IETKO MOACUYUTATb, YTO MOLLHOCTb HUKENEBOro HarpeBaTe/IbHOro 31eMeHTa MoLHOCTbio 50 BT npwm
KOMHaTHOM TemnepaTtype cHukaetcs go 36 BT npu 100°C n 26 BT npun 200°C.
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M3meHeHWe yaenbHOro CONPOTUBIEHUSA HUKENSA B 3aBUCUMOCTU OT m, n: [letanu coeaMHEHW NMUTaOLLMX MPOBOAOB B OTEOPTOBKAX.
Temnepartypbl: 3GpGEKT camoperysIMpoBaHus. 3Ta TEXHMKA [0 CUX MOP MCMO/b3YETCA B /IEKTPUYECKOI TPACCUPOBKE
(1945 r. CoBpeMeHHbIe 31EKTPOTEXHUYECKME MaTepuranbl, my3eit Ultimheat) (3anateHToBaHa Kamunem Spprotrom B 1901 roay).
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Uctopuueckoe BeegeHune &

B 1902 roay aoKkTop *ioab JSlapaTt u3 MapuKCKoM AeTcKkoi 60ibHULUbI NepBbiMm BO PpaHUMM MCNob30BanN
HarpeBaTe/IbHYI0 TKaHb 414 MeANUMHCKUX Lene:

“Tepmonnasm COCTOUT M3 ABYX OTAE/bHbIX YacTel: HarpeBaTe/ibHOW MJOWaAKM M 610Ka ynpasaeHns. YCTpOUCTBO
MMEEeT pblyar M psaf KOHTAaKTOB, KOTopble obecneymBatoT NocTeneHHoe M3meHeHne Temnepatypbl oT 40 go 100°C.
MpyK NPOXOXKAEHUM TOKA 3aropaeTca ManeHbKasa MHAMKATOPHAA amna, APKOCTb KOTOPOW YBe/IMYMBAETCA Mo mepe
BbIpaboTKM Tenna B Komnpecce. MNocneaHnin Kpenutcs Ha rMOKOM NPoBOAE, U TPEIKY NIETKO MPUMEHUTb BEYEPOM,
KOraa NIoXULWbCA crnaTb. Ee MOXKHO AeprkaTb BKAOYEHHbIM BCIO HOYb 6e3 Kakux-nmbo KonebaHuin TemnepaTypbl.
CyLLecTByeT MHOXECTBO BapMaHTOB NPUMEHEHUS 3TOro YCTPOICTBA, €4MHCTBEHHbIM HEA0CTaTKOM KOTOPOro siBAsieTCA
TO, YTO OHO MOXEeT 3KOHOMWYHO paboTaTb TONILKO TaM, TAe Y)Ke eCcTb 3/IeKTpuYeckoe oceelweHne. Ero MoxHO
MCNONb30BaTb BO BCEX CAyYasx, Koraa TpebyeTcs TensoBaA Tepanua: peBMaTU3M, HEBPAITUA U T.A,. (Otuer Akagemun
MeaMUMHbI, 3acepaHue ot 21 aHeapsa 1902 roaa)

Cam HarpeBaTe/ibHbIA 3/IEMEHT COCTOUT U3 CAOAAHbBIX NJACTUH, OOMOTaHHbIX MPOBOJIOKOM C PacCYUTAHHbIM
conpoTusaeHuem. J1e3Bnsa coeauHeHbl MexXay cobon M30AMPOBAHHbIM TMOKMM NMPOBOAOM U 3aliMLLEHbl 0OMOTKOM
13 acbecTtoBOM TKaHMU U MeLWKOM 13 danca U Wwenka. Llenb 3Tux 06epTbiBaHMA - paBHOMEPHO pacnpeaennTb Tenao
Nno BCei NOBEPXHOCTU KOMMNpecca U u3beratb oxnaxkaeHus. MocnegHme moryT 6biTb U3rOTOBNEHbI 419 CAMbIX Pa3HbIX
Lenen: Tano4Yku, HakNaAKM Ha KONEHWU, PEMHMW, IEHTbI U T.A. (Moaa v kpacoTa, aekabpb 1902 rona)

B anBape 1902 roga Jlapat co3gan ToBapuuiectso “Jlapat u AyTtap”, 4Tobbl yNnpaBaaTb CUCTEMON MeANKaMEHTOB
nog HasBaHuMem “Tepmonnasm gokTopa Jlaparta”.

B anpene 1903 roga, B pe3y/bTaTe ONUCaHUA 3TUX HOBbIX MPUMEHEHUI, KOMMNaHUA BbiBLWKX BpaTbeB Mapsuabe u Ko,
N3BECTHas CBOMMM INEKTPUYECKMMMN HArpeBaTe/IbHbIMU U KYXOHHbIMM NPUBOopamMu, NpeacTaBuaa pag SNeKTPUYECKUX
npMbopoB ANA MeAULMHbI, BKAOYAA 3NEKTPUYECKUIA TEPMONAAa3M UM KOMNPecc-NpunapKy, COCTOALLYIO U3
Heroptoyen acbecToBol TKaHU, B CKNAAKN KOTOPOM Obi NOMELLEH YCTONYMBBIA NPOBOAHUK. [pnbop BKAOYaN B cebA
camy TEpMOMaasM 1 peryaaTop.

PerynsaTtop 6bin1 NOAKAOUYEH Yepe3 MPaMOPHOEe FHe340 U 3e/1eHbll TMbKUIA NpoBoa, K 6alioHeTHOMY KO/INaKy, KOTOPbIi
6bln BBEAEH AN 3aMeHbl 1aMIbl HAKAIMBaHUA.

3aTem TepmMonaasm CoeamnHANCS NPOBONOKOM ¢ perynatopom. Mosuuma O 6bina ocTaHOBKOM, nosuumnm 1, 2, 3 n 4
COOTBETCTBOBA/IM 4 Pa3/INYHbIM CTENEHAM TEM/IA, NOCTENEHHO YBEIMYMBAACH OT HOM. 1 (MUHUMYM) A0 HOM. 4 (MaKcUMyMm).
ITOT annapaT TaK»Ke NOCTaB/A/CA B BUAE HAarpeBaTe/IbHOro mata.

‘Thermoplasme Parvillée’ 1903. Paamepbl 25 cm x 35 cm MowHOCTb: K 1904 rogy Kamunb DpproTT BbINYCTU B KOMMEPYECKYIO NPOAAXKY
“MeHblue, Yem y 5 namn-ceeyein” nam okono 50 BaTT (Ha AAHHbLIN MOMEHT). HarpeBsaTe/ibHble KOBPbI U 3/1eKTPUYECKMEe 0fenna, UCNOb3ysA TEXHONOTMIO
MNoBepXHOCTHbIV 3apag, cocTasnan okono 0,06 Br/cm>. cBoux n3obperteHuin (1904, La Nature, konnekuus Ultimheat)

TONbKO ANA O3HAKOMNEHNA U MOTYT 6bITb U3MEHEHDbI be3 npe,a,BapMTeanoﬁ KOHCYy/bTauuun

Bua M3HYTPU Ha HarpeBaTe/IbHbIN KOBPUK, C/IeBa BBEPXY - MPOBOAaA, B AHrvm B 1906 roay RF JladyH BbIABUHYN KOHLEMNLMIO PErYIMPOBKM
nepecekaemble TOKOM, CpaBa BHU3Y - PO3eTKa MOLLHOCTU NyTeM pa3MeLLeHUA NapanieNbHbIX CUTHANbHbIX 1AM Ha
(1904, La Nature, konnekuus Ultimheat) pesucTopax (nateHT ot 13 oKTA6ps)

B cBA3M C MOCTOAHHbIM COBEPLLEHCTBOBAHMEM Halllei NPOAYKLNKN, YePTEXM, ONUCAHUA, XapaKTEPUCTUKN, UCMO/Ib3YEMblE B A@aHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHbl

Catzr 22 wtimhoatoom )




B cBA3M C NOCTOAHHbIM coBeplleHCTBOBaHMEM Hawemn npoAyKUUN, YepTeXn, onnMCaHnA, XapaKTepuUCTUKU, UCNoib3yemble B AaHHbIX TEXHUYECKUX NaCNOopTax, NpeaAHa3Ha4YeHbl

TONbKO ANA O3HAaKOMNEHNA U MOTYT ObITb MU3MEHEHbI 6e3 npe,qBapMTeanoﬁ KOHCYy/1bTauumn

UcTtopuueckoe BeegeHune &

HarpeBaemble TKaHn Kamunnsa 3pprota ¢ Tex Nop LWMPOKO obCyXaannch B HAay4HOM npecce, KOTopasa paccmaTtpmBana
oyaywme pa3paboTkn B 06/1aCT “oaeabl C INeKTpuYeckmm HarpeBom”. I-H dpproT 13 Banbaya-benbdop TonbKO YTO
€03/4aN TKaHW C NoAOrpPeBOM, KOTOpble, ec/in 0bLLECTBEHHOCTb 3aUHTEPECYeTCs, MOTYT NMPOU3BECTU PEBOIOLUIO B
MCKycCTBe ofeBaHus 1 oborpesa. OHM COCTOAT U3 TKAHW, HarpeBaeMol 3/1EeKTPUYECTBOM, NPOXOAALLMM Yepes HUX UK,
CKopee, Yyepes ceTb NPOBOAOB, JIOBKO BCTaBAEHHbIX B TKaHb. O4HAKO A HaZerCb, YTO KOrga-HMbyYAb 3T TKaHM NOSABATCA
B peasnibHOM ofexae, YTo, Ha MoW B3rag, 6yaeT MMeTb cepbe3Hble SKOHOMMUYECKME NMPENMYLLECTBA, NMOCKOJIbKY peyb
y)Ke He byaeT MATM O Harpese A0BOJIbHO 3HAYUTENbHOTO 06beMa BO34yXa, COAEPKALLErOCA B NOMELLEHUM, @ TONIbKO
ropasgo MeHblUel NaoWwaan BoOKpyr Tena. B Tpameaax Ham A0CTaTOYHO BYAET NPUNOKUTL NAACTbIPb K CKaMelKe, YTobbI
NMoYyBCTBOBATb MATKOE M yCNoKauBatollee Tenso. A noyemy 6bl M He Ha yanue? Mbl morn 6bl M306pecTr YTO-TO Bpoae
HebonbLlLOM NAAaTGOPMbI C 31EKTPOMOTOPOM, MOAKNHOUYEHHOM K PO3ETKE, YTOOLI corpesatsb togen”

(Hosble npasuna Tpyaa: 340poBbe M 6e30NacHOCTb B TOPTroB/Ie M NPOMBbILLIEHHOCTH, 1906)

B 1907 roay, BO Bpems eKerogHol BbICTaBKU MeaMUMHCKNX npubopos B Mapuike, ¢ 3 no 5 anpena, }opxx AHgpe
d®enuvkc foM30 BbICTaBUA TMOKME NPUOOPLI A/1A NEKTPUYECKOro 060rpeBa (Apxus meauumHcKoil anekTpuku, 10 anpens 1907 roga).
MepBble UCNbITaHUA €ro HarpeBaTe/IbHbIX TKAHEN MOKa3anu, HACKOIbKO XPYNnKMmMMK 6blan ero ogHOMNPOBOAHMKOBbIE
HarpeBaTe/ibHble MPOBOAA, U B TOM »Ke roay OH NoAan 3aABKY Ha MATEHT, OMMUCAB LUHYPbI, COCTOALLME U3 HECKONbKMX
NPOBOAHMKOB, XOTS OHW Yy*Ke Bbln 3anaTeHTOBaHbl IPProTOM.

B 1909 roay TexHuKa, pa3paboTaHHaa Kamuaem dprottom, NnpuHecaa emy 30/10Ty0 medanb Ha MexayHapoaHom
BbiCTaBKe BocTouHoM @PpaHumm B HaHeck, a 17 mas 1910 roga - noxBasibHbI AOKNA4, NpeacTaBAeHHbIn A’ ApcoHBaniem B
AKagemmio HayK (ExxeHeaenbHble oT4eTbl € 3acefaHnii Akagemum Hayk, 1910-05-17, c. 1234), OH nepegan pacnpeaeneHme u npon3sBoacTso
6bITOBbIX NpMbopoB KoMnaHuKn Paz and Silva (Mapwu:k), a npubopos AN MeaULMHCKOTO UCNONb30BaHMUA - KOMMNaHUK G.
Gaiffe (Mapwu).

OH coxpaHun npomnsBoacTBO 060pyaoBaHUA ANA NMPOMbIWAEHHOIO UCNONb30BaHUA (CywmnabHble GUALTPHI,
nepeaBuXHble NeHTOYHbIe KOHBeKepbl) B /la Cabnnsepe B Banbaya, Heganeko ot beadopTa.

Opexkaa c NnogorpeBom A8 MeAULMHCKOro UCMOAb30BaHMA OT dpproTra, 1910 .
(Apx1B MmeguUMHCKOW aneKTpuKK, 25 asrycta 1910 r.) 34ecb Mbl ACHO BUAUM Hanuume
NPULLNTBIX 3aN1aTOK U3 rPetoLLEero LWHypa.

Ucnonb3oBaHMe HarpeTom TKaHU B MeAULUHCKUX Lenax passuBanocb, u B 1913 roay 6bin0 HanucaHo
cnepylouwee: “A MCNonb30Ba CUCTEMY 3/1IEKTPUYECKOro Harpesa 3pproTTa, npogasaemyto Gaiffe and Paz and Silva. 3tu
TepModuIbHbIE TKaHWU “DpproTTa”’, NnpeactaBneHHble AKageMun Hayk 4'ApcoHBasnem, UlyvyeHHble beproHbe M3 Bopao
CO BCEM ero nNpu3HaHHbIM MacTePCTBOM, HEZLaBHO CTa/In NpPeaMeTOM BOCTOPXKEHHOro Aoknaaa JaHuana bepteno Bo
®paHuy3cKkom obLLecTBe NOOLWPEHNS HaLMOHANbHOM NPOMbILNEHHOCTU. OHM 06/1a4at0T ABOMHbBIM NPENMYLLECTBOM:
BbICTYNAOT B KAYECTBE TEM/I0M30/IATOPOB TAK e, KaK oferKaa U ofeana, U ABAAIOTCA reHepaTopaMun Tenna, AencTeme
KOTOPbIX COBEPLUEHHO 0b6bIYHO. TOHKME NPOBOAA M3 YMCTOFO HUKENS, U3 KOTOPbIX COCTOAT HArpeBaTe/IbHbIE 3/1EMEHTHI,
ObIIM HAMOTaHbl Ha TEKCTU/IbHBIN CepAeYHUK U 06epHYTbI B Yexon. CUCTeMa AOCTAaTOYHO Be/IMKA, YTODbI ee CoCTaBHbIe
4acTU MOXKHO 6blN0 BA3ATb BPYYHYHO MM CRJIETAaTb MeXaHMYecKn. HarpeBaTenbHan YacTb Bbl/IOXKEHA 0ObIYHbIM
LWepCTAHbIM TPUKOTAXKEM, KOTOPbIN 3aLLMLLAET ee, a TaKKe UCMO/b3yeTca A/1A yAepKaHMA NPOBOAOB, NOABOAALLNX
TOK K pe3ucTopy. M3-3a npupoabl MeTaninyeckux NnpoBoAoB, MO KOTOPbIM MPOXOAUT TOK, UX YAE/bHOE COMPOTUBAEHUE
3HAaYUTENbHO YBE/SIMYMBAETCA C POCTOM TemnepaTtypbl. TepMmodunbl camu no cebe ABNAKOTCA PEryATOPOM: YEM
60oNblle OHW HArpeBatoT, TEM MEHbLIE 3/EKTPOIHEPTUN OHM MOTPEBAAIOT. DKCnepumeHTbl JaHuana beptenoTa
No3BOAUAU J06UTbCA abCONOTHOM 6e30NaCHOCTM MPW IKCMAyaTaLMKM 3TUX YCTPOMCTB. OH BBE/ Pas/inyHble MepbI,
KOTOpble NpesoTBPaLLAOT KOPOTKME 3aMblKaHMA M HEPAaBHOMEPHbIN Harpes. YTo KacaeTcs Tenaa, BblAeNAeMOoro
TKaHAMM DpproTra, To, N0 cnoBam beptenota, oHO moxeT BapbupoBaTbea oT 40 go 150 rpagycoB. A cnonb30Ban 3Tn
corpeBatoLLMe KOMMPECChbl HECKO/IbKO pa3 M BCEraa nosyyan UCKAUUTENIbHO YAO0BNETBOPUTE/IbHbIE pe3ynbTaTbl”

C60pHUK NpoLwbIX paboT no xmpyprumn n optoneamm 1913-11 rr
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1912-1917: Hauano npousBoacTBa ObITOBbIX COrpeBaloWmX o4enAn, NPOMbILWIEHHbIX HarpeBaTeNbHbIX
TKaHel 1 3NIeKTPUUYECKnX 6bITOBbIX HarpeBaTe/ibHbIX TKAHEN

B 1912 roay, 4Yepe3 10 net nocne nateHToB Kamuna IpproTra u yepes 8 neT Nocne KOMMepLManM3auum ero ogean,
aMepPUKaHCKNI Bpad no nmeHn CnagHen Paccen co3pgan rubkuiA HarpeBaTe ibHbIM 3/1EMEHT A/19 MaTpaca, Ha3BaHHbIN
“nopgopeanbHnkom”, 6narogapa yemy B CLLUA oH 6bi1 Ha3BaH “M3obpeTtatenem snekTpuyeckux ogean”’

B Tom ke 1912 roay Kamuab DpproTT nonyymn cepebpaHO-No30n04YeHHYI0 meganb oT O6uiecTsa noowpeHun

HaLI,MOHaanOVI NPOMbIWNEHHOCTU B Harpaay 3a AoJirne rogbl, NOTpavyeHHbIE Ha pa3pa60TKy HarpesaTe/1IbHbIX TKaHen.
(BtonneteHb HaumoHanbHOro 06LEeCcTBa NOOLWPEHNA HALMOHANbHOW NPOMbILWAeHHOCTH, 1 pespana 1913 roga, C218)

1913 BONbLWMHCTBO 3aABNAEHHbIX TPYAHOCTEN ObIIN NPeoAo/ieHbl UHXKeHepom BendopTa, r-Hom K. dpprotrom.
N306peTeHHan MM TKaHb C TPUYMOOM BblAepIKasa BCE UCMbITAHUA, KOTOPbIM NOABEPT €€ KYPHANNUCT, OTBEYaBLUMI 33
TEXHUYECKYIO 3KcnepTr3y. OHa TaKKe NoKa3asia BnevyatiAioLme pe3ynbTaTbl B MPAKTUYECKMX UCMIbITAHUAX, NPOBEAEHHbIX
B 60/1bHMLE Bopao noa pykosoacTBom npodeccopa beproHbe. -H. [aHMab BepTenotT oTMeTnn ABHOE MPEBOCXOACTBO
TKaHW JpproTra B UCMbITAHUAX C UCMOb30BAaHUEM YTKA U3 INEKTPUUYECKUX NPOBOAOB MM acbecToBOro Kapkaca,
noafepXunBatoLwero cnupanbHble Nposoaa. NMPoBOAHWUKM ABNAIOTCA HEOTbEMAEMOM YaCTbiO TKAHWU, U UX HanMune He
CHUXKAEeT ee He3aMeHUMYH TMBKoCTb. MeTann, BbIGpaHHbIM A8 UX U3FOTOBAEHUA, - YACTbIA HUKE/b, YCTOMYMBOCTb
KOTOPOTO K OKMCIEHMIO XOPOLLO M3BeCTHA. Mexay ABYMA cOCeAHMMM NPOBOAAMM PA3HOCTb NMOTEHLMANOB C/IVLIKOM Mana,
4TOObl BO3HMKMNA ONACHOCTb KOPOTKOTO 3aMbIKaHWS, @ U301ALMA rAaPaHTUPYET, YTO BoAa, Pa3bpbi3rMBaemas Ha TKaHb, He
CO3/aCT aHOMa/IbHOro Harpesa. YTo6bl NpeaoTBPaTUTL BOSMOMHbIE HECHACTHbIE C/ly4au, 3obpeTaTenb TakKe peLlmnn He
PaCcnpoCTPaHATL MPOBOAALLYHO CETb HA KPas TKaHW, YTODbI B pe3ynbTaTe M3HOCA MeTasl He 06HaxmAca. HakoHel, obblYHble

PO3ETKM NO3BONAIOT MOAKMOUNTb TKaHb K HanpaskeHnto110 nam 220 BobT, Kak 3T0 6b1/10 6bl B C/1y4ae ¢ NPOCTOM IaMMOoN.
Otyer npeacTassieH r-Hom [anunanem Bepteno O6WwecTBy NOOLWPEHUA HALMOHANLHOM NPOMbIWAEHHOCTH, (BlonneTeHb HauvoHaibHOro obLwecTsa noowpeHus
HaUMOHaNbHOM NpombiwaeHHocTn 1 despans 1913 r., C218)

1924 Le Correspondant: exemecAYHbIN }ypHa/, OCBELLAIOLLMIA BOMPOCHI PEUrum, GUaocodnm n NoONUTUKM
https://gallica.bnf.fr/ark:/12148/bpt6k415185c/f882.item.r=%22C%20Herrgott%22.textimage

1914-1918: BoeHHan ogexaa ana oborpesa U ee NnocNeBOeHHOe NPUMeHeHMe B aBTOMO6uAbHOM
NPOMDILUIEHHOCTHU

B 1914 rogy Kamusib DpproTTt 6bia1 YyAOCTOEH KPYNHOW Npemun B JIMOHe.

Korga Havyanacb nepBada mmpoBas BoWHa, emy bbisio 44 roga. Knacc 1890 roga, K KOTOpoMy OH NpuHaaiexan, bbia
npu3saH B 1915 roay.

L'Ouest éclair, 14 Hosbpa 1915 r. “HemeuKne oxpaHHUKK oborpeBatoTca anekTpudectsom” 13 HosibpA B Litopuxe raseta
Leipzeiger Neuste coobuimna o ntobonbITHOM M306peTeHMM HeMeLKMx NpodeccopoB bexa 1 XpoTepa: aneKTpuyeckoe
OTON/NIEHME UCNONb3YeTCA AN1A COrpeBaHMUA OXPaHHUKOB.

N306peTeHne npeactaBnaet cobon NOAWTAHHUKM U KUAETbl C MU30/IMPOBAHHBIM TOKOMPOBOASALWMM FTMOKUM
NMPOBOAOM. 3TU HUTU He MPenATCTBYIOT cBOOOAE ABUXKEHUN, a BEC NOALWTAHHMKOB YBE/IMYMBAETCA BCErO Ha
850 rpamm. OHM NOKPbITbl BOAOHENPOHULAEMOM TKaHb, KOTOPAsA M30AMUPYET UCTOYHUK INEKTPOIHEPTUN, YTO
COXPAHAET TEM/IO OXPAHHUKOB. ITOT UCTOYHUK MUTAHUSA HE HAXOAWUTCA HA YeNOBEKE, MO3ITOMY HET HEOHXOAMMOCTH
MCNO/Ib30BaTb NOPTATUBHYIO DaTapeto, TaKyo Kak Te, KOTOPble HAXOAATCA B HEOONbLIMX SNEKTPUYECKUX SlaMNaX.
OXpaHHUK NOAKAOYEH K HEBONbLIOMY 3IEKTPUYECKOMY B0KY, KOTOPbIN
€CTb Ha BCex nepenoBbiX NO3MLMUAX, @ A1 BbICOKOBOALTHbIX MPENATCTBUN
MCMONb3YIOTCA NMPOBOOYHbIE pedpakTopbl. OXPaHHUK, NCMOAb3YIOLLUNA
ero, nepeHanpasaseT Heb6ONbLWOM NPOBOA, KOTOPbIM NoAKAOYaeTCca K
reHepaTopy, MOLWHOCTb KOTOPOrO CHU)KaeTcA TpaHchopmaTopom. Mo
pacyeTam, OYeHb /IerKO UCMONb30BaTb 3TOT MeToA Ha paccTtoaHuu 500
MeTpOB. KOHTaKT NO3BONAET OXPAaHHWUKY YNPaBAATb UAN OCTAHOBUTL TOK,
€C/IM HarpeB CTaHOBUTCA Ype3mepHbIM. CTOMMOCTb 3TUX MOALITAHHUKOB U
BCel cuctembl coctaBanet 125 ¢ppaHKoB.

L'Ouest éclair, 17 Hoabpa 1915 roaa.

YBaxaembll r-H. JUpeKTop, A YMTAlO CTaTblo B CETOAHALWHEN raseTte
Ouest-Eclair nog HasBaHuem “Hemeukne oxpaHHUKKM oborpesatoTca
aneKkTpuyectBoM”. fl He MOry He BbICKA3aTbCs, KOrAa BUXKY, YTO npodeccopa
Bex n XpoTeH yTBep»KAatoT, YUTO OHM M306penn ycTponcTBa, KOTopble
npou3BOANANCL BO PpaHLMM 33 HECKO/IBKO NIET 0 MOEro oTbe3aa B TYHUC,
TO ecTb npumepHo B 1907 roay. B aTo Bpems oAuMH U3 HALLMUX APY3EWN, I-H.
dpproTT, MHXeHep u3 LlWoae-Max B Banbaya (Heganeko ot Benbdopa),
NpPoOW3BOAWA HarpeBaTe/ibHble MaTbl A1 KBAapTUP, corpesatoLime oaeana
W COrpeBatoLLMe }KUeTbl, KOTOPble MOXHO Obl10 MCNO/b30BaTb B MapKax
WA Ha Bepery peKku, gaxe B HECKOJIbKMX COTHAX METPOB OT MCTOYHMKA
3N1eKTPO3Heprmun. Bce 3T TKAHW OblAM HETOPOYUMU U 3OPEKTUBHO
MCMNONb30BaNUCh. -H. DPProTT pacckasan MHe, YTO OH 0GOPMUA MATEHTbI

Honbpb 1916 ”33”C”""33-K3"e""";“e°""“ B0 ®paHLMM 1 TepMaHnM, 1 YTO OH NPOAAA HEKOTOPbIE U3 CBOMX MPMBOPOB
Komnpecc ana npunapKu ot kamuna IpproTra I'Iapl/I)KCKMM MarasmHam.
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Bo Bpems |-oi1 MMPOBOWM BOMHbI Pa3BUTUE XapPaKTEPUCTUK CaMOIETOB, HAMpP. NoAeTbl HA 60MbLWKX BbICOTaX, 0COHEHHO
Bbilwe 4000-5000 meTpoB, BbI3BaN NOTPEOHOCTL B yTenieHHOM ogexae. B anpene 1918 roga KocTiomMbl C NOA0TPEBOM
CTa/NIN YACTblO CHAPAXKEHMA NUAOTA. B OoTAMYME OT MeAUUMHCKON oA abl C MOAOrPEBOM, U3rOTOBAIEHHOM A0 BOWHbI
Kamunem 3pprotrom, oHM paboTanm OT HU3KOTO HamnpAaXKeHMA. 3To 6blna obnacTb cneumanmnsaummn nponssoautens I.
lfonso (bynbeap MyBboH, CeH-Cup B Mapuke).

“Kpome TOro, Bo Bpems NocaeHen BOMHbI Mbl NMOJ/Ib30Ba/IUCb OAEKAOM U befibem, HarpeTbiMn 3/1eKTPUYECTBOM.
JTOT HarpeB NPOM3BOAMTCA HUTAMM, BIUMTbIMKW NOZ TKaHeBble 060N104YKN BHYTPU oaeXAbl. ITM NPoBOAA CAerka
HarpeBatTcA. Takoh cnocob oborpesa HeobxoaMm ANA NOAAEPMKAHMA aKTUBHOCTU BCEX YacTel Tena My>KUYMHbI
B Xo/iogHoe BpemMsa roga. OCHOBHbIMM NpeaMeTaMmn O4eXKAbl OblM NepyaTKu, TanoyvykK, Wiembl, HAKONEHHUKN U
HarpyaHuKu. ABTOMO6MAK, B CBOIO MOJb3Y, UCNOb3YIOT 3Ty CUCTEMY, TaK KaK ABa NPOBOAA, KOTOPbIe NPOBOAAT TOK,

BblpabaTbiBaeMbli AMHAMO-MALLUNHOM, UAYT K 6ecnpoBOAHbIM YCTPOMCTBAM, UCMONb3YOTCA ANA oborpesa ogexabl”
1920 r. Hayka v nytewectsuna N° 26.

B anpene 1916 roga AHgpe Ime Jlemepcbe nNogan 3asBKy Ha nateHT Bo ®paHuumn (Hom. 468588) 1 B CLLA Ha nepyaTku
C 3/1IEKTPONOAOTPEBOM U APYroi ogexabl ¢ nogorpesom. OH 6bin cbiHOM Lapns ®paHcya IpHecTa Jlemepcbe,
KoTopbln Ao 1910 roaa cneumannsnMpoBancs Ha NPOU3BOACTBE OAEXKAbl A/A aBMATOPOB. 10 OKOHYAHMM BOWHbI OH
0bbeguHuA ycunuma co ceomm bpatom AHpu FacTOHOM Ans co3gaHua komnaHum “Bpatbsa Jlemepcbe”. Bnrarogaps
cBOEel OpUrMHaNbHOW Npodeccum OHU NepPBbIMU CO34aNU TKAHWU C INEKTPUUECKMM NOAOTPEBOM, MpeEXAe Yem
npou3BoAUTb Apyrue 6biToBble 3neKTponpubopbl. Mmesa onbIT B aBrauun, 6patbsa Jlemepcbe NPOAOIKaAN 4O KOHLA
BTOpoii MMPOBOM BOMHbI NPOM3BOANTL YTEMIEHHbIE KOCTIOMbI AJ/15 aBUATOPOB, @ TAKXKEe MMENN TEKCTUNbHbIM BU3Hec
no NPoOM3BOACTBY MapaLLOTOB.

Yuyactne Slemepcbe B 061aCTM HarpeTbix TKaHel Havanocb B 1913 roay, Kak coobuiaet leHpu JleTopu B cBoel paboTe
“Al npegnarato Bam 340poBbe, 6oapocTb M HGiarononyume; a - dea anekTpuyectsa”, onybamkoBaHHol B 1923 roay, B
KoTopol J/lemepcbe onmncbiBaeTcs Kak umetowmii bonee yem 10-neTHMiM onbIT paboTbl B 3TOM obnacTu.

MpumeHeHMe TKaHM Kamuna JpproTra He Aano BCeX OXMaaembix OT ee paboTbl pe3ynbTatoB. Ha camom agene ero
TKaHb MCMNO/Ib30BaNach TO/bKO AN U3rOTOB/EHMA O4EeAN UAN KOBPUKOB C MOAOrPEBOM, a8 BO BpeMA BOWMHbI U3 Hee B

OCHOBHOM LINAWN “KOMBUHE30HbI” AN aBMATOPOB.
1924 Le Correspondant: exxeMecaYHbIW }KypHas, OCBELLLAIOLWMI BONPOCHI PEAUTUN, GUA0CODUN U NONUTUKN.

B auBape 1919 roga, onupascb Ha CBOM BOEHHbIM OnbIT, *KopK or3o onybanKkoBan 12-cTpaHUYHbIA KaTasior TMOKMX
3NeKTpoHarpeBaTenbHbIX NPMHOPOB. B HEro BOW/IM KOBPUKM C NOAOTPEBOM A8 0DUCOB U FOCTUHBLIX, BOBKOBbIE
MOAYLIKK, NOAYLKM, NOKPbIBANA, KOMNPECCHI, MOACA, FPEeNKN ANA Wen, NOAYLWKN ANA KONeHeW, NepyaTkum, Tanoukm u
T.4. - BCE 3TO NOAOrPEeBAETCA /IEKTPUYECTBOM. (4 AHBapa 1919 roaa, OBwwuit 0630p aneKTpUyecTsa)
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Opexpa ¢ anekTpuyeckum nogorpesom (1920 r. «Hayka v nytewwecteua» N° 26)
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1919 T. NepuaTku c nogorpesom founso (Katanor Ultimheat) 1919 HarpeBaTefibHble NepyaTku, Npeasiaraemblie 31eKTpoobopyaoBaHMEM
(Automobilia, asTomobunb gna apmuii, 15 oktabpa 1919 1.)
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1918-1940 PacwumpeHue 3neKTpobbITOBbIX NPUMEHEHUN
OKoH4aHMe MNepBON MMPOBOIN BOMHBLI 03HAMEHOBAIOCh AePULMTOM YIS, BbI3BaHHbIM NOBPEXAEHMEM PPAHLY3CKUX
WwaxT B pernoHe Hopa/Ma-ge-Kane, n pocTom LEeH Ha MMNOPTHbLIN yronb. 9To 61aronpMATHO CKa3anocb Ha
npousBoauTeNnsax anekTpoHarpesatenei. Mbkme npnbopbl Hop:ka MoMco BcKkope cTanm 06bEKTOM noaparkaHua. Ha
ApmapkKe B JInoHe B mapTe 1917 r. napuKCKmMin npounssoauTenb J1. BpnaHH yKe npeacTasua KOBPUKKU C NOLOTPEBOM U
3NEeKTPUUYECKMEe KOMNpeCChI (Katanor /inoHckoit sapmapku 1917 r., Mysei Ultimheat).
Ha BbicTaBKe B /InoHe B MapTe 1919 roga Ha cteHge Ne 8, rpynna 10, pabpuka
anekTpoHarpesaTenel Jxopaka PoKca npeactaBuaa cBon Hosble NpMbopbI
ONA MeAULMHCKOTO, NMPOMbILUNEHHOTO M HbITOBOrO NPUMEHEHUSA, TaKME Kak:
KOMMNpPEeCChl, TaNOYKN, HAKONEHHUKN, PYKAaBULLbl U MEPYATKU, CKPbITbIE U
BMAMMbIE HAarpesaTe/In U FOPenKu, NaaabHUKK, YTIOTUM ANA MACTEPCKUX,
ObITOBblE WU AOPOKHbIE YTHOTU, WMMLbI AN 3aBMBKM BONOC, MOCTE/IbHbIE
FPenKun, rpenkn ANA HOT, YaHMKMK, NMEYKU, 3a’KUTrasiku, HarpeBaTebHble
KOBPUKU U T.4., @ TaK¥Ke NONYYUBLUNIA LUMPOKOE NMPU3HAHUE XKUAKOCTHbIN
HarpeBaTenb “Thermo-Fox”. (06umii 0630p anektposHepretuky, 15 mapta 1919 r.)
Ha Tolt ke Apmapke “KomnaHuA no npousBOACTBY 3/1€KTPOHarpeBarTenemn m
6biToBbIX NpUbopos” (Calor), pacnonarasluanca B To Bpema Ha yauue byano,
200 B J/InoHe, He npeacTaBMa TEPMONNA3Mbl U HarpeBaTeNbHbIX 04€es/, HO
06bABMAA, YTO “NPOMU3BOAMUT BCE 3NEKTPONPMOOpPLI, BBE3EHHbIE 40 BOMHbI”.
B oktsbpe 1919 r. Ha oceHHel ApMapKe KomnaHusa obbsasuaa o npogaxe 300
TbiC. Npnbopos.
B KoHue 1919 r. 6bina co3paHa KomnaHusa Lemercier Brothers, KoTopas
pa3spaboTtana “Tepmonnasm” 1 Hayasna PeKNaMHYIO KaMNaHWUIO B NMapUMKCKUX
raseTax. “B Halwe orpaHMYeHHOE BPeMA INEKTPUYECKUI TepMONnIasm C
1920 1. Bpwars, KospUK ¢ nomorpesom 350350 mm, 10pe 1P EAOXPAHUTENbHBIM PerynaTopom HeobxoaMm B Nt06OM MHTEpbeEpE.
AnnnGepT, ocHosakia 1890 roay, Mapw (karanor Ultimheat)  43/1A1 3AL0POBbIX Nt0AEN OH 3aMeHUT HarpesaTe/ibHble 3/IeMEHTbI KPOBaTH,
KoTopble ocTbiBatoT. Ana 60NbHbIX U OCNAbNEHHbIX N0AEN OH 3aMEHUT
BOHIOUME, HeyaobHble KoOMMpecchl M Baarogapa CBOEMY PEaKTUBHOMY AEMCTBUIO 3aLUMUTUT OT rpmunna” (Le Figaro, 4 aHsaps
1920 r., u Petit Journal ®paHuy3ckoii counanbHol naptum, 1 aHBaps).
Ona Kamuns dpproTra cMTyauma CTaHOBMAACh BCce bosiee CNOXKHONM; ero
mel’(liel‘ FFEFES &\ /| nateHTo 15-neTHei/1 [ABHOCTM CTanu obliecTBeHHbIM gocToaHnem B 1916
s o) rogy. Bo Bpems BoiHbI, Noka ero gaaa AHpwu Wogaenb, rnaesa 3aBoaa, 6bin
-§| npussaH B apmuto, Npon3BOACTBO Ha 3aBoae Banbaya 6bi10 NnocBALLEHO
MCKNOYUTENbHO BOEHHOW NMPOMbILWNEHHOCTU (FpaHaTbl, CHapaAabl,
CMellMBaHuMe 6e3a4bIMHbIX MOPOXOB U KpeneHble nsaenns). Ana paspaboTku
o4esAn ¢ nogorpeBom He bbiio mecTta. 9 ceHTAbps 1918 roga AHpu LLogenb
nornb B 60to. Ero cmeHuA cblH 34MOH, KoTopomy nomoran Kamuab dpproTr. B
KOHLLE BOWMHbI AesTeNIbHOCTb 3aBoAa bblna B OCHOBHOM MOCBALLEHA CPOYHOMY
NPOW3BOACTBY OCHOBHbIX MaTePUA/IOB A/1A OCYLUEHWUA 3aTOMIEHHbIX LIAXTHbIX
cTBO/10B. o4 AaBAEHUEM CUNBHOW KOHKYPEHLWUKN, C COKpaALLEeHUnem
NPOWN3BOACTBEHHbIX BO3MOXKHOCTEM, OH OTKA3a/CcA OT NPOM3BOACTBA 0O4EAN C
MydTbl 4718 HOT, SNEKTPUYECKME OfCANa, nogorpesom npumepHo B 1921 roay. MMbKMe MeaULMHCKME HarpeBaTe ibHble
Tepmonnasm (1922 r Slemepcbe) TKaHU 1 ogexpa ot Gaiffe-Gallot u Pilon B Mapuke 6binn 0OTMEHEHDI
npumepHo B 1923 roay.

B 1921-22 ropax, BO BpeMs pa3BMTUA caHaTOpueB, BO3HMKAA NOTPEBHOCTb
B MeAMLMHCKMX ofesnax, KoTopble N03BOAAAN Obl MaUMEHTaM AO/blle HAXOAUTLCA Ha OTKPbITOM BO34yXeE, YTO B CBOHO
oyepeab MPUBE/O K MOABEHWIO HOBbIX MPOU3BOAMUTENEN, TaKUX Kak BUKTOp PycceHbeprep (Zenan KOMNpecchl, rpesku
A9 NOCTeNn, HarpeBaTelbHble MaTbl, @ MO3)e CTa/l 3BecTeH barogaps cBoOMM BbiKAoYaTensam), Anbbept bypraiiH
(HarpeBaTtenbHbI maT Fulgator), Fare u Calor.
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1921 HarpeBaTtenbHblit maT Fulgator npounssoactea AnbbepTa bypreHa 1921 AcCOPTUMEHT rMBOKMUX HarpeBaTe/IbHbIX 3/1EMEHTOB OT
Fare (Katanor Ultimheat)

KoHTaKTbI www.ultimheat.com )
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UcTtopuueckoe BeegeHune &

”Manoun3BecTHbI 40 BOMHbI, 3NEKTPUYECKUI MOAOTPEB OAEXAbl UCMbITaN 3HAYUTE/IbHbIN POCT B NOCAeAHWUE ToApbl.
Tenepb MOXHO CKa3aTb, YTO B aBTOMOOUAAX Hosiblle HET HEOOXOAMMOCTU CTPAAATb OT X0/1I043 AaXKe B CaMblX LONTUX
3MMHKUX noesgkax. Bo Bpems BoilHbl BBC HyXaanncb B 3ppeKTMBHON 3almTe OT CMOBUPCKMX TemnepaTyp (ot -40°
00 -50°) AnA NUMNOTOB, OPUEHTUPYIOLLMXCA Ha BONbLIMX BbiCOTax. B pe3ynbraTe 3TOM HEe06XO0AMMOCTU poaunach
WMHAYCTPpUA, KOTOpasa co3gana v paspaboTtana psag yCTPOMCTB, MOBbIWAOLWMX KOMPOPT 3aHATUA, KOTOPOE MHOTUE
PacCMaTPMBAIOT TONIbKO KaK CPeACcTBO MepeaBUKEHMA, B TO BPEMS KaK HarpesaTesibHbI NPOBOJ, ABAAETCA XOPOLIMM
NPOBOAHWKOM A7 HarpeBaTe/bHbIX YacTel, BHYTPU KOTOPbIX OH CTAHOBMUTCA OYEHb MPOYHbLIM, T.€. AJIUHHBIM U
TOHKMM, YTO NpUAaeT emy rMbKoCcTb, HeOBXOAMMYIO AN UCMNONb30BaHWUA B ofexKae. XOpOoLWo M301MpOoBaHHaA U
N3roTOB/IEHHAA U3 HePXKaBEHLLLEro MeTaia C BbICOKOM YNPYyrocTbto, 3Ta MPOBO/IOKA UMEET AMAMETP BCErO HECKO/IbKO
coTbIXx muaammetpa (o1 10 go 11 coTbix), B 3aBUCUMOCTUN OT ee NPUPOAbI: HUKENb UAK HUKeneBoe cepebpo. Ee
OJIMHA COCTaBNAET HECKONbKO METPOB, YTO CO34aeT MHOXeCTBO U3rmboB TKaHW. OA4HAKO TKaHb He HACTO/IbKO
cnewumann3mMpoBaHa, a NPMMEHEHME HACTO/IbKO NPOCTO, YTO pabpuKa MOXKET NPeBPaTUTb 0ObIYHOE OAEsN0 B rpetoLee
0/1eA10 32 HECKO/1bKO YacoB” (L'Ouest Eclair, ot 15 man 1922 roaa)

a )

Le Thermoplasme Electrique
“CALOR™”

. Soulage toutes
les douleurs

Exlger 1a Marque sur les Appareils

IL.e Thermeplasme Electrique “CALOR?”

est en vente dans les Magasins de la Seociété
N =

1923 r. Peknama Tepmonnactuka Calor
B 1922 roay komnaHua Calor Hayana BbiMyCKaTb CBOM TePMOMJIa3M, KOTOPbIM Bbll NpeAcTaBieH cneayolmm obpasom:
“TNpnynHa NPeBOCXOACTBA HAlLel TKaHW 3aKN4YaeTca B TOM, YTO Mbl CMOTI/IM TKaTb HAaWW HUTU CONPOTUBAEHMA
HenocpeaCcTBEHHO Ha CTaHKe. DTOT NPoOLLecc NO3BONAET HaM MPeACTaBUTb BamM YCTPOMCTBA C HEOCMOPUMbIMMU
NpPenMMyLLLeCTBaMM, KOTOPbIE A0 CMX MOP OCTaBa/IMCb HeM3BECTHbIMU. OTCyTCTBME acbecTa U HEMPOHMLLAEMAs U30AALMS,
NMoKpblBatoLLan TkaHM “Calor”, AenatoT UX NOHOCTbIO YCTOMUYMBBIMM K BAAXKHOCTU. OHM paccymTaHbl Ha BCE HANPAXKEHUA
oT 12 10 220 BonbT 6e3 yaopoXkaHuA. VX Henb3a MCMonb30BaTb B KAYECTBE rpesiku Ans noctenn”. (1923 Calor)

1925 Yapnb3z Munbae n cbiHoBbA (KoBpbl ¢ nogorpesom. MotpebneHme: 30 BT). Mbl MOXKem NOCTaBUTL Ntobble ogenna
c nogorpesom, paborTatolime npu N0H6OM HanpaxKeHuU. Mbl Npom3BoAUM odeana Ans Keaptup (pabotatouime Ha 110
BOJIbT), aBTOMOBUNEN U camoneToB (paboTatowme Ha 12 nam 16 BonbT).

TexHonorus, paspabotaHHas Ans TepMonaasma, gasa Havano ABym ApYrMm npoayktam Calor, Mcnonb3syrowmm rubkoe
OTOMUTE/IbHbIE 3/IEMEHTbI: KOBPUK C MOLOTPEBOM M NOAOrpeBaTeb A5 ByTbINIOK. (Katanor Calor 1926 Myseii Ultimheat)

1926 Tepmonnasm Calor ¢ BbiKAtoYaTENEM Ha LWHYpe 1926 Mar ¢ nogorpesom Calor
(KaTanor Calor 1926, Myseit Ultimheat) (KaTanor Calor 1926, Myseii Ultimheat)

KoHTaKTbI www.ultimheat.com )
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1926 MMb6KKit Nnogorpesatenb 6yTbinoK Calor ¢ BbikAtOYaTENEM HA LWHYPE
(KaTtanor Calor 1926, Myseit Ultimheat)

1930 Opeano c nogorpesom, 120 x 80 cm, okono 50 BT. OHO 04YeHb MPAKTMYHO, U €0 MOMHO OCTaBAATb
NOAKNOYEHHbIM Ha HECKOJIbKO YacoB B KpbITOlM KpoBaTu (Bazar d’électricité, G Cochet). BbikntouyaTenb Ha Kabene

NMNTAaHNA NOEHTUYEH BbIK/IKOYATE/IAM Ha Kabensax ocBeuleHunA

1930, CLLA, MepBoe aneKkTpmnyeckoe ogenano ot kKomnaHum Samson United Corporation noctynuno B npogay

B AaHBape 1929 roga AGKMH, KOTOPbIM TOILKO YTO 3amaTeHTOBA/l MOAE/Ib 3/IEKTPUUYECKOTO oAedAna, Havyal ero
NPOM3BOACTBO M pPacnpocTpaHeHne. 3aTem OH BrepBble NpeacTasuT ero Ha CanoHe XeHCKOro UcKyccTea B lMNapuike B

1930 roay nog, mapkol Perfecta. OHo onucaHo Kak “HecpaBHeHHoe” (PoTorpadma 1931 roaa)
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CnepyroLwmin OTPbIBOK O NMepPCoHaibHOM OTOMJIEHUM OTHOCUTCA K 1932 roay: HarpeBaemble TKaHM B BUAE KOBPOB,
Tarnouyek, oaens, TPUKOTAXKaA, KYPTOK, ... FAe HarpesaTesibHoe conpoTueaeHue (50 BaTT) N30 IMPOBAHO ABYMA
acbecToBbIMM MPOBOAAMM, BNAETEHHBIMU MEXAY ABYMA COAMM TKaHW (1932 Bonn, dNeKTpu4ecTBO B ropose U

CeNbCKOM MECTHOCTM)
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.. 1932 Alsthom u La Cie Générale d’électricité npeanaratoT Tepmonnasmbl; /lemepcbe - TepMOM/1a3Mbl U KOBPbI.
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1933 Bouchery npeacraBiseT B CBOEM KaTasiore 3/1€KTPUYECKME KOMMPECChI-NPUNApKM, KOBPUKM C NOLOrPEBOM U

aNleKTpuYecKme ogeana
1939-1945:

- OrpaHM4YeHna B UICNO/Ib30BaHUU U Npou3BoAacTBe BO PpaHuuu,
- Paszsutue B AHrum n CLLA

1939: Bropas mupoBas BOMHa U nocaeayowme roabl NPUHECAU OFPaHUYEHUS U HEXBATKY TOMIMBA, BO3POXKAan
NHTEpPEeC K 3/IeKTPUUYECKMM ofesAnam, KoTopble BblM 0COOGEHHO SKOHOMMUYHbI C TOYKM 3PEHUA INEKTPOIHEPTUM, a
TaK)Ke KO BCEM 31EKTPUYECKUM CCTEeMaM nogorpesa noctenun. OAHaKO 13-3a OTCYTCTBUSA CblPbs, B YaCTHOCTU HUKENA U
XpOMa, KoTopble Hbln HeEOBXOAUMbBIMM MaTepUaamu A1A HarpeBaTe/bHbIX NMPOBOAOB, MPOU3BOACTBO 3/1E€KTPOOAEAN
npekpatmunocb. Kpome toro, c 6 noHA 1943 roga npopgarka anekTpooborpesaTenein, ogean, oborpesatenen u

ET Rocer MARCHAND
103 & 109, RUE OLIVIER-DE-SERRES - PARIS-XV*
Télephone : VAUGIRARD ESO — R C SEF!\!E 4—46..755"_

TEPMON/IasmoB 6blna 3anpelweHa, Kpome Kak no npoaoBo/ibCTBEHHbIM KapTOYKaM.
i |
::a
IELECTRIQUE

 CHAUFFAGE
i
|

Appareils de Chauifage Electrique

HARQUE DEPOSEE 2135‘5

Radiateurs paraboliques = Bouilloires
Chauffe-lit & accumulation

1941 CnanbHoe mecTo Poarkepa MapuaHaa
(macTxaB, 6bITOBOE 3/1EKTPUYECKOE OTOMIeHME)

Goifectro
CLIN er C*

USINE A CHARTRES

56, rue de Reverdy. Tél. 13-02,
DEPOT A PARIS

14, avenue de la Républigue

RADIATEURS obscurs et paraboliques
BOUILLOIRES
CAFETIERES
CHAUFFE-LIT
CHAUFFE-PIEDS
TAPIS-CHAUFFANT

Fel. : Rog. 59-45.

FERS A REPASSER

CUISINIERES
RECHAUDS
BRILLE-VIANDE

R.0. Ohartres §75

1941 Kospwuku ¢ nogorpesom Toilectro
(macTxaB, 6bITOBOM 3n1eKTpooborpes)

1941 (7 deBpans) - Korga Hayanu AenCcTBOBaTb OrPaHMYEHUA Ha MocTaBkM, KomnaHua Chaluvia Electrical Appliances,
33 rue Bergére B Mapuke, NpeanoxKunna sneKkTpuyeckmin oborpesatensb ana Kposatu “ldeal” u anekTpuuecknii

KOmnmpecc.

1942 Vicnonb3oBaHWe HUKeNs ans Npov3BoAcTBa 60/bLUMHCTBA HAarpeBaTe/IbHbIX 3/IEMEHTOB 3anpeLLeHo Bo ®paHumm,
YTO BbIHYAMI0 METaNNyPrMyeckyto KomnaHuto Imphy paspaboTatb HOBbI 6GEe3HWKENEeBbIM Pe3NCTUBHbIN cnaas: RCR

www.ultimheat.com

KoHTaKTbI
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Conformément au veeu exprimé par 'Office de
Repartition des Fers, Fontes et Aciers, I'impérieuse
nécessité d’économiser le nickel a conduit les Aciéries
d'IMPHY a mettre au point un alliage sans nickel
répondant aux mémes conditions d’'emploi que le
RNC.0 ou le RNC.00. Ce but a été atteint avec la

nuance RCR que nous présentons dans cette notice.
Cet alliage utilisable jusqu'a 600° se substitue au
RNC.0 ou RNC.00 sans qu'il y ait lieu pratiquement
de modifier les sections et les longueurs calculées
pour ces alliages austénitiques.

[okymeHT 13 Imphy 1942 roga, cnnas RCR (Mysei Ultimheat)

MioHb 1943 roga: 3anpet Ha npogaky. Mpukas ot 5 nioHA (OJ oT 9 1ioHSA) 3anpeTun KoMNaHUAM NpoaaBaTbh HaNnpPAMYHO
HaceneHWto, NpegnaraTb Ha NPOAAXKy, CAABaTb B apeHAy Wan obmeHuBaTb 0borpeBaTenu 41a KPpoOBaTeN, FPENKU
ONA HOT, TPesIKK (3N1EeKTPUYECKME KOMMPECCHI), 3NeKTPUYECKMe oaena UM KOBPUKMU C MOAOTPEBOM, KPOME KakK Mo
TaJloOHaM Ha NUTaHwue.

3a npegenamum ®paHUUM UCCNeO0BaHMA NO CO3AAHUIO KOCTIOMOB C 31€KTPUYECKMM NOAOrpeBOM A1 MUIOTOB
nctpebutenen Bo Bpems BOMHbI NOBbICMAM 6e30MNacHOCTb M MO3BOAMAN NPOU3BOAUTENAM caenaTb 6bosee TOHKME
N NIeTKO CKNadblBatolmecs ogesna. B yactHocTH, pedb naet o6 amepuKaHcko KomnaHum General Electric, ogHom
M3 KpyNHenLwWwmnx nponssogutenen anektpmyeckmnx ogean. B 1945 rogy KomnaHuMAa Havyana peKkaammpoBaTb CBOE
aBTOMaTMYeCKoe 04enN0, NoaAYepKMBas CBS3b CO CBOMM BOEHHbIM NMPON3BOACTBOM “Ten/biXx” KOCTHOMOB A/1A NMUI0TOB,
CparkaBLUMXCA B paiioHe ANOHMK.

®paHuUy3cKkUn NnponsBoanTens Jlemepcbe pa3paboTan yTenneHHbIn “aBUaLMOHHBbIN” KOCTIOM, KOTOPbINA Obin
CTaHAAPTU3NPOBAH MOC/e BOMHbI, U MOSTOMY CTa/l KOHKYpeHTOM ana Airaile.

1945-1960. NMocnesoeHHoe BpemA. N3-3a HEeXBaTKMU yrna pe3Ko BO3PACTAIOT NPOAAXKMU INEKTPUUYECKUX ogenn.
MNossneHue 6e30nacHbIX TEPMOCTATOB U TaMEpPOB B COrpeBaloLLUX o4eanax u Komnpeccax.

B 1946 roay TONbKO HECKO/IbKO NMPOM3BOAUTENIEN CMOIMN BbICTPO BO30OHOBUTL Npomn3BoacTBO: Airaile B AHXepe
(omesana, kKomnpecchl, BOEHHas M rpaxkaaHckasa ofexaa ana oborpesa), Calor B /inoHe (Tepmonnactbipu), Suzor B
BynoHb-ctop-CeH (TepmonnacTbipu, TKaHu ans oborpesa) u Verpillat (oaeana c nogorpesom) B J/InoHe.

1947 Suzor - Tepmonnasma. HarpeBaTenbHbIM KOMNpPecc ¢ 3 YPOBHAMMK Harpesa, ynpasasembimun 3
NONOXEeHUAMMU nepekntovaTens. MonHaa 6esonacHoOCcTb 6aarogapa 4BOMHOMY TEPMOCTATY U BHYTPEHHEWN
0buvBKe, obecneunBaroLLEN OYEHD PErYINPYEMYIO MOLLHOCTb Harpesa: 50 BT. Pasmepbl: 250 X 320 mm. ocTynHo
HanpsaxeHune 110 naum 220 sBoabT (Katanor Ultimheat)

Catzrz.2.10 wtimhoatoom )
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UcTtopuueckoe BeegeHune &

Tepmonnasm pacnpegenset noae3Hoe Tena0, NPOCTo NyTeM MPUKAaabiBaHUA K 6onbHOMY yyacTKy. OHO
3aMeHAeT CTapbli, HeyaobHbIM U rpa3HbIN Komnpecc. Tepmonaasm 3PpdeKTUBHO AEUCTBYET NPOTUB NPOCTYAbI,
6poHXMTa, NAEBPUTa, TPUNMNA,HECBAPEHUA KeNyaKa U T.4,.

OH MMeeT NerkogoCTynHbIA U peryampyemMblii NnepekntovaTesib, KOTOPbIN MOXHO YCTaHOBUTb Ha 3 pa3/iMyHble
TemnepaTtypbl. HebonbluMe HaceykM No3BOIAIOT Y3HATb NONOXKEHNE MepeKItoyYaTea OTHOCUTENbHO PA3/INYHbIX
YPOBHEM HarpeBa 1 peryiMpoBaTh UX AaXKe B TEMHOTE.

ABTOMaTUYECKME PEerynaTopbl TemnepaTypbl. [lBa aBTOMATUYECKM PYHKLUOHUPYIOLWMUX TEPMOperyasTopa
obecneymBatoT MaKcMMaibHYO 6e30MacHOCTb Ha Cay4yald, ecan YenoBek 3abyaet 06 ycTponcTBe npwu
NOAK/TIOYEHUM €ro K TOKY. DIeKTpuyeckuii Tepmonnasm “Calor”, pekomeH40BaHHbIA MEAULIMHCKMM KOPMyCcoMm,
MMEET CBOE MECTO B CEMENHOM anTeKe, a TakKe A4/1A HeobXxoAMMOro MeauULMHCKOTo NPpUMEHEHKS (katanor Calor, 1947 .,
Mysei Ultimheat).

WHYp ANMHON 3 MmeTpa OCHAlLLeH MPAaMOpPHbLIM BaKeNnTOBbIM
BbIK/tOYATENEM, KOTOPbIM MALMEHT MOXET /IerKO YyNpPaBAsATb O4HOMN
PYKOM M KOTOPbIN obecneynBaeT TpM CTENEHN TEMNEPATYPbLI, a TaKKe
BblKAtoyaTenem. MonoxeHue 0: BoikatoyeHo; MonoxeHne 1: HUsKui;
MNo3unuua 2: CpegHuin. MNosmumna 3: CUAbHbIN.

MNMocne AOCTUNKEHUSA Kenaemol TeMmnepaTypbl oHa byaeT aBTOMaTUYECKU
COXPaHATbCA Ha NOCTOAHHOM YPOBHE. 9TO NPOUCXOAMUT baarogaps ABym
TepmocTaTaM UAK perynatopam TemnepaTypbl, KOTOPble MFTHOBEHHO
OCTaHAB/IMBAIOT TOK MPU YPE3IMEPHOM Harpese U BOCCTAaHABAMBALOT €50,
KaK TOJIbKO TEMMepaTypa BO3BPALLAETCA K HOPME. (fpenka Thermor 1949)

B 1949 roay npoussoantenb Angevinois Airaile, 4eit onbIT B Npon3BoacTBe
TKaHel ¢ NoA0rpeBOM M BOEHHOM OAeXAbl C MOAOrPeEBOM HACYUTbIBAET
6onee 25 neT, pelwinn oTKpbITb opuc Ha aBeHo MouapT, 27 B MNapuke.

OH femoHCTpMpOBas HarpeTble ogeana U Tepmonaasmbl MOLHOCTbIO
oT 50 go 180 BT Ha Mapukckon apmapke B 1949 rogy, U B TOM Ke roay B
Meue (roe oH NonyYnA raBHbIN NpuU3).

B 3TuX M3aenmax Ucnonb3yoTcsa “cocTaBHble” HarpeBaTesibHble LWHYPbI
aBMaLMOHHOrO TUNa, COCTOALLME N3 MHOXECTBA CaMOPEryanpPYOLLNXCA
BO/IOKOH YMCTOrO0 HUKENA, HAMOTAHHbIX Ha TEKCTUbHbIN CEPAEYHUK C
BbICOKOW MeXaHW4YeCKOW MPOYHOCTbIO U U30NMPOBAHHBIX C MOMOLLbIO
oBepcarianHra. OHM OCHaLEeHbl TOYHbIMW TEPMOCTAaTaMU, KOTOpPbIE
aBTOMATUYECKM OFPaHUUYMBAIOT HaArpes, Aaxe eCcau Nonb3oBaTenb
3abbiBaeT, YTO OHW NoAKAYeHbl. OCO6EHHO YCOBEPLUEHCTBOBAHHbIE NO
CPaBHEHMWIO CO CBOMMW KOHKYPEHTaMM, 3TM TepMOCTaThbl BblIn YCKOPEHbI
3a CYeT AOMO/IHUTE/IbHOro conpoTtusiieHma. MoLWHOCTb YCTaHaBANBAETCA
C NOMOLLLbI0 MOBOPOTHOIO Nepek/toyaTeNa C TPEMSA NOMOKEHUAMM KOHTAKTOB 1 ABYMA BUNONAPHBIMU OTCEYKaMM.
OH TakKe npegnaraeT 40-BaTTHbIA HAarpeBaTe/bHbIN KUMET, KOTOPbLIN NpeacTaBasaeT cobol cBoero posaa
HarpygHuK 6e3 pykasos. OHW AOBONbHO LWKNPOKWE, CAENaHbl M3 MPOYHOTO X/J10NYaTOOyMaXKHOro XoncTa
M BbIMYCKAOTCA C Pa3/IMYHbIM HanpsaxeHuem oT 6 Ao 220 B, ana cenbCKoro, cebCKOXO3ANCTBEHHOTO U
MPOMbILLNEHHOIO NPpUMEeHeHUA (pa3nuuHble katanoru Air-Aile ot 1949 roaa, u katanoru Ultimheat ot 1951 roga.)

B nepuog ¢ 1950 no 1960 rog Ha 6ypHO pa3BMBAOLLEMCSA PbIHKE BO3HMK/IA ¥KECTKAas KOHKYPEHLMA MeXAY MHOTMMM
NPOM3BOAUTENSAMM OAEAN C MOAOrPEBOM U TEPMOMIA3MOB. BOT MX HEMO/HbIM CNUCOK:
Abkin (A.), 95, 6ynbBap Cynbr, Napuk 12-i. (6peHp, Perfecta)

AEM ., 5, yamua Mpoueccun, Mapuk.

AirAile, 1 bis, rue J.-P-Timbaud, Issy-les-Moulineaux (CeHa).

Amplelec, ( marque Morphée)

Area (A.) Grand-Gallargues (Gard).

Armand (M.), OuHb (B.-A.).

Astoria, 26, p. CeH-Lapnb, Lnnbturxam (bac-PeH).

Baugas et Cie, Chemillé (M.-et-L.)

Barriére (A.), 282 6ynbBap Bosbrepa, MNMapuk 11éme. HoBelwniA NPoAYKT: HOBEWLLEE 3/IEKTPUYECKOE OAEANO,
N3roTOB/IEHHOE U3 CUIMKOHOBOM CTEKNOTKaHU (bpeHa Tentation)

Bois (M.), 2, ynnua KoHgopce, KawaH (CeHa).

Botteau, 37, rue Cambronne, Mapu.

Buga (Ets), O6bepHai (bac-PuH).

Calor, mecto A. KypTya, /IMoH.

Camulco

Chromex, (1953)15 rue du Port, Jle MaH (Capre).

Coillard (R.), pl. ae na Penabauk, Kypcbl (PoHa).

Constellation, 16 ter, rue Censier, Mapu.

Covex

C.R.E.O. ynuua ge na bapunbepu, Jle-MaH (CapTe).
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Degois (Jean), (3atem Raymond Degois) mapka Jidé (1949 ok, 1962). petowwnii WHyp No3BOAAET OYEHb /IETKO
M3roTOBUTDL rpetollee oaenno 6e3 3HaHMA anekTpuyecTBa. CeTyaTas rpenka A/1a NocTeNnu, OYeHb Jierkas, KOMMNAKTHasA
M nerko nepeHocnmasn. HepasbopHbIl pe3ncTop, CKPYYEHHbIN B CNMpasb MO 3anaTeHTOBaHHOM TexHonornn. Ogesno
¢ nogorpesom. Yoo6Hoe. BbicoOKOoKauecTBeHHan WepcTb. [apaHTMpoBaHHasa 6esonacHocTb. Co3aaTenb pesncTopa g
aneKTpuyeckoro ogesna, 66, Rue Francois-Chénieux Limoges (Hte Vienne)

Despont, 276, rue de Belleville, Mapu.

Elefo, O6epHali (bac-PuH).

Eletex, 27, r. ®eppaHabep, J/IMOH.

Euphorie, (1950, 1955) 71 rue Hippolyte-Kahn, InoH-Bunnepb6aHH. MacTtepckme Euphorie sbinyctuam 25 000
noforpeBaemMbix 04ea/ B 3TOM Ce30He, KoMMNaHusA obnagaet 6onee yem 20-1€THUM OMbITOM PaboThl).

Fox, 64, bd de Ménilmontant, MapwuK. (TonbKo Tepmonaasmbl).

Gautier (A.), 7, yamua ae na MuHboHH, CeH-Pambep (PoHa).

Petit (G.), (mapka Gelux), 6, Place Léon Deubel, Mapuk 16-1 (co cTolikocTbio 80-20, XpOM U HUKENb).

Gervaiseau, 151, av. Georges-Durand, /le MaH. (TonbKo TepMoniasmbl), MaTeHT Ha BUMeTaNINYECKUIA TepMOoCTaT B
mapTe 1957 (Evo-Stop).

Guérillot (Pierre), (6peHp Filecho electronics) BesonacHbli 3/1€KTPUYECKUA NoAorpeBaTeslb NOCTENN, HarpeBaTebHbIN
KOBPWK A/151 NETKOBbIX U FPy30BbIX aBTOMOOWUNEN, pagmaTop AnsA Harpesa Tpyb OoT aHTUdpPM3a, HarpesaTesbHble
NOAYLIKN M TEPMONAACTbI, NOAOrPEB NOAA (Waccu), HarpeBaTeNbHble KUAETbI A1 MOTOLMKIOB U TPAKTOPOB.

Mbep Mepunbo B 1951 roay nogan nateHT Ha rMOKYLO HarpeBaTeNbHYO TKaHb, COCTOALLYIO U3 ABYX anctos PVC c
JINCTOM TO/1bIX HarpeBaTebHbIX HUTEN, BCTPOEHHbIX MeXAy HUMKU. ITo Bbln NpealwecTBEHHUK ByayLwmx rubrmx
NPOMbILL/IEHHbIX TKAHEW M3 cuankoHa. 305 yaunua ae benbsuab, Mapuk 19-i.

Hawai, 16, ynmua Jleononba-bennat, Mapuk.

Hudson France, 29, rue de I’'Hé6tel-de-Ville, JlnoH.

Hornung, 12, quai St-Nicolas, Ctpacbypr (TonbKo Tepmoniasmbl)

Hydro-Electrique A.M.C., ApnaxoH-ctop-Cep (KaHTanb).

Irga, 5, pto ato MapwemuH, Ctpacbypr.

Jema MoNHOCTbIO CbeEMHOE rpetoLlee 0fenano, C TEPMOPEryASTOPOM, YTO AenaeT u3aenne odeHb 6e30nacHbIM.
Kpacuebin MepuHo, Bce useTa (180 x 120 1 140x120), 46 rue de Paradis, Mapu» 10-i

Jost (J.), BebneHxaiim (Ht-Rhine). TepmoniacTMkun ToNbKO

Kalliste, KpbILWKK ¢ camoperynmpyoLmmecs COnpoTUBAEHUEM

Lampargent, 25, rue Claude-Terrasse, Mapu.

Manufacture de tissus thermiques 1, ynuua *upap, BoeHH (U3ep).

Menneret (PA), onToBble aucTpubbioTopsl, 6peHa Andalouse, 38 Chapeau Rouge, bopao

Philibert et Maury, 14 rue Béchevelin, /inoH.

Floor (Ateliers P.), 93 rue Oberkampf, Napux 11. KomnaHua ocHoBaHa B 1900 roay, npeaocTaBAseT yCTONYMNBbIE
LWHYPbI ANS TPEOLNX O4EAN U NMOAYLIKK

Rachline (Ets), 39, 6ynbBap OpHaHo, CeH-[leHn (CeHa) (HarpeBaTenbHble maTpachl)

Radialaine , Jle-MaH

Central Electric Heaters , CeH MypceH-ctop-Cionb (Anbe).

Raveleau (A.), La Grange-St-Pierre, MyaTbe. (Mapka Equator)

Rhoneclair, (1954) rue de Chauffailles, Cours (PoHa).

Rossi-Paret, 49, ynuua Buktop-fyro, BbeHH (U3ep).

Seecta, 3, rue Royet, Caluire (PoHa).

Sibéria - corpeBatowme ogesnna ns WEPCTU U XN0MKa € 3 HacTporKkamu Tenna (HuxkHue Anbnbl)

Solis France (1955 r. ok.), 12 rue Guillaume Tell, Mtonys.

2 Thermel, 33, pto gio Xowar, LLaTopy. (KannpopHuinckmnin bpeHs)

Thermodor, 12, ynnua Buktop-boHrommer, /le-MaH

Tisselec, 66 avenue Felix Faure, JInoH.

Treselle (Fernand.), Mapk 3nnecepT 1 6e3onacHocTb. C TepMmocTaTtamum 1 3-ma
HacTponKkamu; 12, rue Godefroy St-Hilaire, Jlunne.

Electro-Rivoli, (bpeHa Vedette) 1, rue de I'Ysere Grenoble, 3atem okono 1961
roga, 19 rue de I'Ordre, JInoH 3-i.

Ln Puicns semmareily o Chamrr Franiss = 0 riee da st
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TONbKO ANA O3HAKOMNEHNA U MOTYT 6bITb M3MEHeHbI 6e3 npep,BapMTeanon KOHCYy/bTauuun

B 1955 roay Calor Hayana npon3BoAMTb TEPMOCTAaTUYECKUE oaeANa Nog
s S T nnueHsuen CLUA. Ux TemnepaTypy MOXKHO 6bi10 peryaMpoBaTb, UX HOBbIE
| Voo vt s e | e TepMocCTaTbl MONHOCTLIO NpeaoTBpaLanu neperpes. (1955, peknama. Konnekums
/ el Lt Calor, Ultimheat)

O4HUM N3 KPUTUYECKUX 3aMeYaHUin B aapec HarpeBaTeNnbHbIX O4ES1 TOroO
BpeMeHM 6b110 TO, YTO NONb30BaTE/lb MOMET 3aCHYTb, OCTaBUB O4EAN0 Ha
MaKCMMa/IbHOM MOLLLHOCTU, YTO B HEKOTOPbIX C/Iy4asiX MOXKET NMPUBECTU K OXKOoram.
Mostomy B 1956-1957 rogax nosBAAOTCA Pa3/IMYHbIE YCTPOWCTBA, BKAOYAOLWMeE
OYHKLMM aBTOMATMYECKOTO NPEKpPaLLEHNA HAarpeBa Nocje onpeaesieHHoro
nepuoaa.

Catzrz.2.10 wtimhoatoom )
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B cBA3K C NOCTOAHHbIM coBeplleHCTBOBaHMEM Hawemn npoAyKUUN, YepTeXn, onnMCaHnA, XapaKTepuUCTUKU, UCNoib3yemble B AaHHbIX TEXHUYECKUX NaCNOopTax, NpeaAHa3Ha4YeHbl

TONbKO ANA O3HAaKOMNEHNA U MOTYT ObITb USMEHEHbI 6e3 npe,qBapMTeanoﬁ KOHCYy/1bTauumn

UcTtopuueckoe BeegeHune &

@® U« MINUTERIE TFidéalap coupe le courany de vorre

couvirture chaulfante apres écoulement du temps choisi

ENTRE 10 minutes £T 1 heure. Elle vous procure done
une sEcurite absolut

@® idéalap est particuliérement recommandée
pour les enfants et les personnes dgées.

Rét, 1241 : 2.650 fr.

B 1957 roay KomnaHus Jidé npeactasuna “Jidéstop”, Tanmep, KoTopbIn
aBTOMATUYECKM BbIKOYan HarpeTble ogeana. 3atem Coupatan BbINyCcTWUA Ha
PbIHOK 3KBMBANEHTHbIN NPoAyKT, a Calor Bbinyctma cBol “Tempomatic”. Chromex
nocnenosan 3a HUMK B 1958 roay co ceomm “Stop Index”. Takxke B 1958 roay
KomnaHua Jidé 3ameHnna cBOM Taimep Ha YCTPOMCTBO C ABYXCTYNEHYATbIM
HarpeBoMm, MpPY 3TOM O4EAN0 aBTOMATUYECKM MEPEKIOYAN0Ch Ha MEHbLUYHO
MOLLIHOCTb Yepes onpeaeneHHoe Bpems (MateHT 1.198174).

C 1 aHBapa 1957 roga 3Hak KayectBa USE-APEL 6bin BBeaeH TeXHUYECKUM
COlO30M 3/1eKTPOIHEPTETUKMU ANA INEeKTPUYeCcKux ogean. 370 6b1s1o
Heobxo4MMO B CBSAA3W C OMACHBIMW MPOAYKTaMMU, MPOU3BOAUMbBIMU B
6NMKaANLLNIM NOC/IEBOEHHDbIN Nepuoa, U MHOTOUYUC/IEHHBIMU HECYACTHbIMMU
CNy4YasAMM, MPOM3OLLEALINMM U3-33 HUX.

Crapbi ctaHgapt NFC 6023, KoTopbI 0XBaTbiBa/l 04eana U TEPMONAACTUKN
(KoTopbll coaep!Kan TONbKO MPOCTble U OTPAaHUYEHHble TEXHUYECKME
TpeboBaHMA, TakKMe KaK nepecevyeHme nNpoBoAoB, YCTOMYMBOCTb K U3TUDY,
TENAy U BAAre U Haan4ne ogHOro TepMocCTaTa) 6bl1 3aMeHeH CTaHAAPTAMM
NF C 73-147 (gns ogean ¢ nogorpesom) u NF C 73-123 (ana Tepmoniasmos).
Vedette n Kalliste 66111 nepBbIMM NPOM3BOAUTENSAMM, MOAYHMUBLLUMMU METKY
USE-APEL.

B cooTBeTCTBMM C 3TUMM HOBbIMW CTaHAApPTamMKu 6binKM co3aaHbl ABe
KaTeropmu B 3aBUCMMOCTM OT TUMa HarpeBaTe/IbHOrO 3/1eMeHTa:

- MOKPbITUA, NPOBONOKA UAN HAarpeBaTeNbHbIA 3N1€MEHT KOTOPbIX
NPUKpPeneHbl K HeCyLWen TKaHW C NOMOLLbIO LBOB MM NtO6Oro Apyroro
3KBMBANEHTHOrO NpoLecca. 3Ta Kateropua bbina o6o3HavyeHa 6ykson T.

- MOKPbITUA, NPOBOL MW HarpeBaTe/ibHbIM 3/1IEMEHT KOTOPbIX HENb3A CHATD.
JTa KaTeropua 6bina o6o3HaveHa 6yksol N.

Takke 6bln co34aHbl ABa Kaacca B 3aBUCMMOCTM OT HAMPAXKEHUA:

- 04enANa, KOTOPbIe MOAKNHOYAITCA HEMOCPEACTBEHHO K pacnpeaenTeNbHOM
cetn 110 nnun 220 B.

- ogenna, NnpeAHasHayeHHble 41A MUTaHUA OYeHb HU3KUM HanpsixKeHuem. “ (Equipement ménager 1961).
PerynaTtop Temnepatypbl cTan ob6a3aTenbHbIM 419 TEPMOMNIA3MOB, U MO KpalHen mepe ABa peryiatopa TpeboBanuncs ans
ogesn, KoTopble Tenepb noasepranmcb 6osee yem 15 pasAnMYHbIM UCMbITAHUAM AN NPOBEPKU UX IKCMIyaTaLMOHHOM

b6e3onacHoCTy.

f &

& 1

1959 Calor BbinyckaeT corpesatollee ogesano Textomatic, ocHalleHHOE CMCTEMOIN HEMNPEepbIBHOrO KOHTPOA
TeMnepaTypbl M CYETYMKOM 3HEPrMu. K NnpocTbim oaesnam KomnaHua gobasuna onumio “Tempomatic” - Tanmep

dBTOMATUYECKOIo OTK/IIOYEHUA
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Uctopuueckoe BeegeHune

1960 Calor Tempomatic (katasnor Ultimeat)

1980 Chromex npeasaraeTt Bce CBOM oAesAna C NoAOrPeEBOM B BOAOCTOMKOM UCMOJIHEHUU U C MapKupoBKoi NF
“OrHecTolKocTb”.

HarpeBatenun gna martpacos

1957 Mbl HauMHaeM HaxoaMTb Ha PbIHKE CUCTEMbI, KOTOPbIE PaCMoaaraloTcA Mo, No/ib30BaTeNnem, a He Had, HAM.

3TM NpeamMeTbl A0/KHbI ObITb OCHALLEHbI CUCTEMOWN KpenaeHWUi 1 BbiTb A0CTaTOYHO ECTKMMM, YTOBbI HEe UCTUPATLCA U He
CKNaablBaTbCA camm Mo cebe.

MoporpeBaemblit Yexon A8 matpaca Grizzli cocTouT U3 BCTPOEHHOIO pe3uncTopa Mexay ABYMA CNOAMM TKaHW.

HWXHASA TKaHb CNYXKUT ONOPON ANA PEe3NCTOPa, KOTOPbIM KPenuTCa C NOMOLLbIO 3anaTeHTOBaHHOIO NpoLecca naeTeHus.
BepxHAA TKaHb NpuKaemBaeTca (MPOKAenBaeTcs) cBepxy, No APYroin 3anaTeHTOBaHHOW TexHoiornu. Pesuctop
MHOTOMM/bHbIN, U3rOTOB/IEH 13 XPOMMPOBAHHOIO HUKENA, MOKPLITOrO CreLmanbHbiM TEPMOCTOMKUM NAACTUKOM. ITO HOBbIM
COBPEMEHHbI MPOLLECC, KOTOPbIN NO3BONAET NPOMbIBaThb U34e/Me, NO3TOMY OHO paboTaeT 1 B BoAge.

MpoayKuma MMeeT Be HACTPOMKM Harpesa 1 YO/ IMHWUTENb C BbiK/ltoYaTesem. Ee TepmocTaT BOAOHENPOHML@EM M MOIHOCTbHO

N30/INPOBaH.
(1957 r. ®abpuka TepmoTkaHeit, mysei Ultimheat)

TECbMOI) U NiacTMKoBom 0banLoBKoi. (Katanor Jidé 1957 roga, mysei Ultimheat)

KoHTaKTbI www.ultimheat.com )

B CBA3M C NOCTOAHHbIM COBEPLLEHCTBOBAHMEM HaLLEl NPOAYKLNM, YEPTEKM, ONUCAHNA, XapaKTEPUCTUKM, UCMONb3YEMbIE B AaHHbIX TEXHUYECKUX NacrnopTax, npeaHasHaueHbl
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B cBA3M C NOCTOAHHbIM coBeplleHCTBOBaHMEM Halwemn npoAyKUUN, YepTeXn, onnMCaHnA, XapaKTepuUCTUKU, UCNoib3yemble B AaHHbIX TEXHUYECKUX NaCNOopTax, NpeaAHa3Ha4YeHbl

TONbKO ANA O3HAaKOMNEHNA U MOTYT 6bITb U3MEHEHbI 6e3 npe,a,BapMTeanoﬁ KOHCYy/1bTauumn

UcTtopuueckoe BeegeHune

CunuKoHoBaAa nsonaums

MB6KMe HarpeBaTe/ibHble LIHYPbl B TO BPEMS HE UMENM NaKa, AeNatolWero Ux BOAOHENPOHULAEMbIMU. 3aTEM LLHYPbI
MOKPbIBA/IUCh TEKCTU/IbHOM M30AALMEN (XNOMNOK, WepCTb U T.4.), HO He Bbl10 4OCTaTOYHO 3/1aCTUYHOIO /1aKa, YTobbl caenatb
NX BOAOHeNpoHuLaembiMK. B 1939 rogy PVC Hayan 3ameHATb pe3nHy B KayecTse U301AUMN A1A ObITOBbIX 3/1EKTPUYECKMX
Kabenelt. B 1949 roay, korga npoussoactso PVC Bo PpaHuMK elle TONIbKO HauvMHanocb, komnaHua Sarl Lyon Tisselec,
Bo3rnasnasemas Mopucom-Nbepom Mapwanem, gobasuna rubkuin nak ns PVC u nonmnstuiaeHa BOKPYr HarpeBaTe/ibHbIX
LUHYPOB. ITO peLLeHme rapaHTUPOBAIO0 ONPeAENEHHYIO YCTOMYMBOCTb K BNare U XOpoLUyr rmbKocTb. OgHAKO TEPMOCTOMKOCTb
PVC 6blna HegoCTaTOUYHOW A19 UCMO/b30BaHMA Ha NPOBOAE, 3apAXKeHHOM A0 7 BT/m.

MN306peTeHHaa komnaHueit Dow Corning B CLLUA He3agonro ao Bropoii mMpoBoi BOMHbI U 0bHapoaoBaHHana B 1944 roay,
CUIMKOHOBas pe3nHa NepBoHaYabHO NpeAHa3Hayvanacb Ana BOeHHoro npumeHeHua. KomnaHus Rhone Poulenc Havana
3KCMepUMEHTaIbHOE NPom3BoACTBO cuanKoHa (Rhodorsil) B /lnoHe B 1948 roay, a 3atem B 1954 rofy OTKpblna CBOW 3aBOA,
B CeH-PoHce Hepaneko ot JInoHa. ITOT anactomep Hbln BNepsble UCMOIb30BaH A/1A MPOMNUTKU ONNETKU U3 CTEK/IOBO/IOKHA,
YTO MNO3BONIO HEBO/BLUMM 3N1EKTPOABUrATENAM PaboTaTb NP Bonee BbICOKOW TEMMNEpaType. ITOT CTEKNAHHDBIN LLENK O4eHb
XOPOLLO BblAepKMBaeT Harpes. CUIMKOHOBAs NMPONMTKa NPUAAET €My XOPOLUY HEMPOHULLAEMOCTb U YCTOMYMBOCTb KO
MHOIMMM XMMUYECKUM areHTam. (1954 Meci, katanor Ultimheat)

Yike B 1954 rogy nponuTaHHas CUIMKOHOM M301AUMA U3 CTEKNAHHOWN ONJIETKM NpoM3BoaMAack KomnaHuel Silisol.

- Bckope nocne 3toro, Korga 6bian paspaboTtaHbl cmecn a5 6bICTPON ByAKaHM3aLMK B LefaX NPAMON SKCTPY3UM Ha
3NEKTPUYECKME MPOBOAHMKN, HaYaIn NOSBMATLCA CUIMKOHOBbIE HarpeBaTe/ibHble NPOBOAa. By/IKaHN3MPOBAHHbIA CUANMKOH
coueTaeT B cebe ypesBblyaliHyO TMBKOCTb C OT/IMYHOM TepMOoCToMKocTbio (A0 200-250°C), a xopoLlasa 31eKTPom30naLms
NMo3BO/IAET U3roTaB/AMBaTb U3 HEro HarpeBaTe/bHble MPOBOAA, KOTOPble 0COBEHHO NOAXOAAT AN OAeAN U TMOKUX
HarpeBaTe/IbHbIX 3/IEMEHTOB. JTa TEXHO/OTUA 3aMEHM1Aa HEOMPEHOBYHO M30ALLMIO, KOTOPasA TOIbKO Hayana NoABAATLCA B
oaesnax c NogorpeBom M rMBKUX HarpeBaTe/lbHbIX 3/1eMEHTax.

B 1958 roay, HeECMOTpPA Ha AOPOroBM3HY, HarpeBaTesibHble Kabenn ¢ CUIMKOHOBOWM U305LMEN LUMPOKO MCMOAb30BaINCh
B CLLUA gns pasmopakMBaHUA XONOAUNbHUKOB, YAaNeHUA CHEera U Apyrux nogobHbIX NpMMeEHEHNM. ITO 06bACHAETCA
TEM, YTO CU/IMKOH YCTOMYMB K BbICOKOW TEMMEPATYPE HarpeBaTe/IbHOM ¥W/bl, YCTOMUYMB K X0n04y M 061a43eT OT/IMYHbIMM
repmeTusnpyrowmmm ceomcteamu. Og4HaAKO HeLOCTaTOMHaA MexaHWYyecKana NPOYHOCTb 3TOro Kabensa BbIHyAUNA
npousBoauTenei paspabatbiBaTb 4719 HEKOTOPbLIX NPUMEHEHMI Kabenu, MOKPbITble TMOKOM MEeTas/IMYEeCKON ONNETKOM. ITO
CTa/I0 HA4aIOM MPOMbILLIEHHOW 31EKTPUYECKOM TPACCUPOBKM.

Ewe o 1959 roga komnaHus Electrofil B *onHBune npegnorkmna M3onmMpoBaHHbIE PE3UCTUBHbIE CUIMKOHOBbIE MPOBOAA
(Silastic). B To Bpems Bce HarpeBaTe/bHble Kabenn oaesan U3rotaBanBaanCb MyTemM HAaMOTKM HarpeBaTesIbHbIX NPOBOAOB
Masioro AMameTpa Ha X/ion4yaTobymakHbI CepaeyHUK, KOTOPbI He BblAepKMBan OYeHb BbICOKOW TemnepaTypsbl,
HeobxoAMMOW ANt HENPEPbIBHOM BY/IKAHWM3ALLMM CUIMKOHA. 3aMeHa X/10MKOBOT0O CepAeYHNKA Ha CEPAEYHUK U3 CTEKNAHHOM
HUTW MO3BOIU/IA HANAZAMUTb STO NPOU3BOACTBO. 3Ta TEXHUKA UCMOJIb3YETCA U CErOAHS.

B 1960 roay nosaBMIOCb HOBOE TEXHUYECKOE pelleHne - UCMO/Ib30BaHWE HEN30/IMPOBAHHbIX HarpeBaTe/IbHbIX NPOBOAOB,
3aKaTbIX MEXKAY IMCTaMWN CUIMKOHOBOTO 3/1aCTOMEPa M apMMPOBAHHbIX CTEK/IOBOJIOKHOM, @ 3aTEM BY/IKQHU3MPOBAHHbIX.
3aTtem cbopka chopmmupoBasa BogoHENPOHULAeMbl ancT. Mponssoautenb Méneret nucan B To Bpems: “Bce Hawwm
HarpeBaTe/ibHble OAeANa OCHALLEHbI CNELMAbHbIMU PE3UCTOPAMM, U30IMPOBAHHBIMW MOA, COBEPLUEHHO HEBUAMMbBIMM
KaHanamu...”

3Ta TeXHMKa WKMPOKO MCMONb30BaNaACh (M 4O CMX NOP MUCMosb3yeTca) B
MPOMBbILLIEHHOCTU A1 HarpeBa 6apabaHOB HarpeBaTe/IbHbIMM IEHTaMM, @ TaKkKe
BO MHOMECTBE NMPUIOMKEHUN, B KOTOPbIX TpebyeTca Harpes NAOCKOW UK
M30THYTOM MOBEPXHOCTU. B 3TUX NPOMbILLNEHHBIX MPUIOMKEHMAX UCMNONb30BaHNE
CWU/IMKOHA NO3BOAINAO AOCTMYb HArpy3KM Ha MOBEPXHOCTb 40 2 BT/cm?

Yke B 1961 rogy cMAnMKoHoBaa M30NALMA HAarpeBaTebHbIX 3/1EMEHTOB
ONA 3NEKTPUYECKUX OOEAN U APYITUX TMOKMX NPMOBOPOB CTana 04eBUAHbIM
TEXHUYECKUM pelueHrem. HeKoTopble Mpon3BOaUTENN HaYa/IM UCMONb30BaTh €r0,
Hanpumep, Tissélec, KoTopas npeanarana 2-KOHTYpPHbIe BCTAaBKM CO BCTaBKaMM
13 CUIMKOHOBOM Pe3nHbl U 2 TepMOoCTaTa (3Ta KOMMAHMA OCHACTUIA UX JIMHUEN
3KCTPY3MM M3 HarpesBaTe/IbHOroO NPOBOAA C CUIMKOHOBOM U30AALMEN), U
Treselle co cBoMm ogeanom, KOTOpoe MMENO CaMOpPErYINPYIOLLMIACA PE3NCTOP,
CUIMKOHOBbI CepAEYHUK U CUIMKOHOBYIO M3oaaumto. B 1965 rogy KomnaHma
Thomson nocnezoBana NpUMepy U OCHAcTUAA CBOM HarpesaTesbHble ofeana
CaMOpEryIMPYOLWMMMCA NPOBOAAMM C CUIMKOHOBOM M30NALMEN.

e P

une couverture chauffante
électrique

THOMSON

GAMME COMPLETE

FON

SE GARANTIE @ CANAUX RAPI
REPARTITION DE LA CHA
IQUE DE LA TEMPERATURE (Fil A
R COMMUTATEUR ¢ UNE OU DEUX F
TENSION, régiables -

1965 Thomson heating blankets with insulated glass

filament resistors and self-regulating heating wires
on a glass filament core

B 1970 rogy komnaHua Calor BbinycTuia B npoaaky HarpesaTe/ibHble 0AenAna,
NCMNoNb3ysa “HOBYIO 3IEKTPUUYECKYIO CXEMY CO CBEPXTMOKOIM CUAUKOHOBOM
N301ALNOHHOM 060M104YKOM, obecneymBatoLWeEeN BbICOKYH NPOYHOCTb
HarpeBaTe/IbHOro 3/ieMeHTa”

KomnaHus Resistelec-Tisselec, koTopas npousBoamaa 3ToT TUM rMHKoro pesncropa,
6blna BbiKynaeHa B 1973 rogy cBoMm mocTaBLMKom [dpanBepom Xappucom
(amepuKaHCKMIA Npon3BOAMTENb PE3UCTUBHbIX MPOBOAOB N3 HUKENSA U HUKENEBbIX
cnnaeos), a 3atem B 1984 roay KomnaHuel Flexelec, cosgaHHoOM ABymMA rogamu
paHee. Bckope nocne aToro nornoweHna komnaHua Flexelec npekpatuna

npon3BoACTBO N30/IMPOBAHHbIX CUJIMKOHOBbLIX HarpesaTe/ibHbIX MPOBOAOB.

KoHTaKTbI

www.ultimheat.com )
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Kabenu u HarpeBaTenbHble WHYpbI. llepBoe NpMMmeHeHue B Caf0BOACTBE M paHHUE 3Tanbl UCMONb30BAHUA
aHTMdpu3a ana tennoobmeHa

MpumepHo B 1925 roay HOPBEMKCKUIN UHXKeHep Mo nmeHn K. AkobceH 3ameTu, YTO CHer pacTasi, U PacTUTE/IbHOCTb
6blna XOpowo BMAHA BAOAb BCEX NOA3EMHbIX IMHUIN aneKTponepeday. OTcioga BO3HMKAA Maea UCNoib30BaTh
HarpeBaTe/ibHble NPOBOAA ANA YBEAMUYEHUA CKOPOCTU POCTa CeNIbCKOXO3ANCTBEHHbIX KyAbTyp. Tak 3apoamnnach
3Ta OTpacab TennocHabXeHusa, KoTopas H6bICTpoO NporpeccupoBana 6a1arogaps MHOrOYNCAEHHBIM TEXHUYECKUM U
3KOHOMMYECKMM MPEMMYLLLECTBAM, U KOTOPas BbICTPO NMPUBAEK/IA HEMELKMX, FOANaHACKUX U GpPaHLy3CKMX Caf0BOAO0B.

C Hayana 1929 roaa B cenbCKOX03AMCTBEHHOM WKoe Fontaines B CaoHe 1 Jlyape NpoBOAMINCD SKCNEPUMEHTbI NO
31EKTPUYECKOMY Harpesy nNo4sbl ANA BblpallMBaHUA oBou_||e|>'| (nocTaHoBneHwe reHepasbHoro coBeTa CaoHa u flyapsl, asryct 1929 roaa)

B lonnaHgmu nepsble oborpeBaemble Kabenu ansa cafoBOACTBA OblM YCTAHOB/EHbI B KAQYECTBE 3KCNEPUMEHTA 3UMOIA
1929-1930 rr. B Maare, endTe n Pottepgame. OHKU BbiNK NpOM3BEAEHbI LIBEACKON KoMmnaHuel Sievert de Sundyberg.
OHM coCcToANN N3 PE3UCTUBHOM NPOBOIOKMU anameTpom 0,73 MM C nnHENHbIM conpoTtusaeHnem 1,10 Om Ha meTp
TOKa. [1Ba BUTKa acbecTa, HAMOTaHHble B MPOTUBOMONOXHOM HanpasJeHUM, 3aTEM CNOM NPONUTaHHON Bymaru u,
HaKoHeL, CBMHL,0BAasA 060104Ka TONWMHOMN 1,3 mm obecneymBanmn M30NALUIO U MEXAHUYECKYIO 3aLLUTY NPOBOAOB
pes3nctopa. BHelWHnM guameTp 3TOro HarpesaTesibHOro Kabensa coctasnan 4,7 mm. CBMHLOBaA 060/104Ka C JIMHENHbIM
conpoTtusneHmem 0,13 Om TaKKe AeNCTBOBasa Kak NPoOBOAHMK 06paTHOro Toka. A aToro cBO60oAHbIN KOHeL, Kabena
6bl1 NpPMBaPEH K NPOBOJ/IOKE pe3uncTopa. Kaxapiii Kabenb AnnHoi 50 M, MOXKET 3aparKaTbca 40 5 A uam 22 Bt/m (1931 BIP
MponaraHaa nHdopmaumm n anektpuyectsa N 37)

B cTpaHax ¢ CypoBbIM KAMMATOM, TaKMX Kak CKaHAMHABCKME CTpaHbl U [epMaHuA, HarpeTble Kabenu, 3arybaeHHble Ha 30
CaHTUMETPOB, NOALEPKMBAIM TEMNEPATYPY TEMIMYHBIX CN0EB. HOUbIO TOK MOKET ObITb YCTAHOB/IEH Ha OYEHb HU3KUI
YPOBEHb, @ 9KOHOMMA PACXOA0B HA OTOMN/IEHME OLLEHMBAETCA NPUMEPHO B 75% (Le Temps, 27 anpens 1932 1.)

1936 YT0bbI YCKOPUTL POCT PaHHUX OBOLLIEN, CaA0BOAbI MCMOJb3YHOT C/IOM MOCEBOB, HAKPbITbIE CTEKAOM. YCMELlHble
3KCMEPUMEHTbI C 3/IEKTPUYECKN HATPETbIMU CNOAMMU BbIIN XOPOLIO MPUHATLI B Pas/INYHbIX pernoHax ®paHumm 1 3a
pybexxom. [na storo c 1 pespans no 15 maa 1935 roga B Huuue 6b1aM NpoBeseHbl KOHTPOMPYEMbIE UCMbITAHMA.
HarpeBaTesibHbI Kabenb cocToAn U3 Kabens, apMMPOBAHHOTO HUKEJIMHOBOM WUIOW, U umen amameTp 12/10 mm.
MoTpebnsemana MOLLHOCTb COCTaBAANAA OKOJI0 3 KBT, nnm okono 200 BaTT Ha KBagpaTHbIM meTp naowagu. [[lomHuTe:
HUKENUH Obla1 CNNAaBOM MeAM, LUMHKA U HUKENA, MOXOXMM Ha HUKeNMpoBaHHOe cepebpo, M NpoM3BOAM/ICA HEMELKOM
KomnaHuel Obermaier] (1936 BIP Hom. 93, Myseit Ultimheat)

TONbKO ANA O3HAKOMNEHNA U MOTYT 6bITb M3MEHeHbI 6e3 npep,BapMTeanoﬁ KOHCYy/bTauuun

1: Wwnak, 2: Nnecok, 3: HarpeTblli Kabenb, 4 ceTka, 5: NoYBa A1 FOPLIKOB 6: OrPAHUYUTENb TEMMNEPATYPbI
(1936 BIP # 93, Myseii Ultimheat)

Bo ®paHumm 6bICTPO pPasBMBaIOCh CaA0BOACTBO C MCMO/b30BAaHMEM 3/1EKTPMYECKOrO NMOCAOMHOrO Harpesa, U 3ToT
TUN HarpeBaTeNbHOro Kabens 6bia 6bICTPO CTaHAAPTUM3NPOBAH ABYMSA OCHOBHbIMU GPaHLY3CKMMM MOCTaBLUMKAMM:
Cables de Lyon u Alsthom, ncnosb3yoWwmMmMmn Npsamoit HarpeBaTenbHbI NPOBOA,. Bbin TakKe ronnaHACKUIA NOCTaBLMK,
komnaHua Hollandse Draad in Kabelfabriek (Draka) ns Amctepaama, KoTopasa UMCNO/b30Bana CNMpasbHbl
HarpeBaTe/ibHbI MPOBOZ, BOKPYr acbecToBOro cepaeyHuKa.

HarpeBaTtesibHble Kabenn 6binnm ocobbim pelleHnem npobaembl HarpeTbiX AeTanel, U C TeEX NOP OHMU LWNPOKO
NPUMEHAIOTCA B CE/IbCKOM X03AMCTBE ANnA oborpesa noceBoB. O4HAKO 3TM Kabennm MOryT MCNOAb30BaTbCA B
NPOMbILINIEHHOCTU ANA OTHOCUTE/IbHO HU3KUX HanpsxeHUN U HU3KUX Temnepatyp (2o 80°C Ha noBepxHOCTU Kabens),
B YaCTHOCTM, 1A TOro, YTOObl pacnpeaennTb TEMNO0 KaK MOXHO 6onee paBHOMEPHO. B HacTosLLlee BpeMs cyLiecTsyeT
TPW TUMNa HarpeBaTe/IbHbIX Kabenen, KoTopble NepeyncieHbl HUXe B anpaBUTHOM NOPALKE:

Catzrz2.20 wtimhoatoom )

B cBA3M C MOCTOAHHbIM COBEPLLEHCTBOBAHMEM Halllei NPOAYKLNKN, YePTEXM, ONUCAHUA, XapaKTEPUCTUKN, UCMO/Ib3YEMblE B A@aHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHbl




B cBA3M C NOCTOAHHbIM coBeplleHCTBOBaHMEM Halwemn npoAyKUUN, YepTeXn, onnMCaHnA, XapaKTepuUCTUKU, UCNoib3yemble B AaHHbIX TEXHUYECKUX NaCNOopTax, NpeaAHa3Ha4YeHbl

TONbKO ANA O3HAaKOMNEHNA U MOTYT 6bITb U3MEHEHbI 6e3 npe,qBapMTeanof/i KOHCYy/1bTauumn

UcTtopuueckoe BeegeHune &

- A / HauuHas oT ueHTpa K nepudepnn, kabenb Alsthom cocToMT 13 CTOMKON HUKENb-XPOMOBOW MPOBO/IOKU C ABYMS
NPOMNUTAHHbIMUM BaTHbIMM MPOKAAAKaMU, TPOMHOW acbecToBOM ONNEeTKOM, 06epTKoM 13 NponuMTaHHOW Bymarn,
KOPMYyCOM M3 YUCTOrO CBMHLLA U, B HEKOTOPbIX CyYanx, Aobasnanacb AONOAHUTENbHAA 060104YKa MAWM NONOCKA U3
M0JI0CYATOr0 3/1EKTPOANTUYECKOTO LIMHKA, YTOObI M36eKaTb 3/1eKTPOAN3a B pe3y/bTate bayKaatowmx ToKoB. ArameTp
Or0JIEHHOrO NPOBOAA COCTABAAET NPUBNU3UTENBHO 6 MM, 3 YAE/NbHOE CONPOTUBIEHME MOXET BapblMpPOBaTLCA OT
0.5 5o 2 Om Ha meTp (B obLLem ciyyae BbIOMpaeTca Be/IMYNHA, paBHaa 1 Om Ha meTp). MaKkcMmanbHas yaenbHas
moLHocTb coctasaaet 30 BT Ha meTp nam okono 33 m.

- B / Kabenb Cablerie de Lyon 6bi1 caenaH M3 nNpoyYHOro nposoaa, M30AnMpoBaHHOro cnosmmn acbecrta u cCMonAaHoOM
bymaru, u cmaT. Bca cuctema 6bls1a NOKPbITa CBUHLOBOM 060N0YKOM M 3alUMLLEHA OT XUMUYECKON KOPPOo3um
cneynanbHom obpaboTkoi (cynbdypusaumein), a 3aTem NOKPbITa NPONUTAHHONW Bymaron n 06BA30UYHbIM
apmupoBaHnem. YaenbHas MOLWHOCTb B Lie/Iom BapbupyeTtcs oT 25 ao 40 B1/m.

- C / Kabenb Draka (npoussogmutcsa B fonnaHanmn) o6bIMHO COCTOUT U3 HUKEb-XPOMOBOW MPOBO/IOKM, NPOKaTaHHOM
Ha acbecToBOM cepaeuHuKke (M3aenune n3 acbecta) U OKPYKeH CMeCbio (COCTaB KOTOPOM Ham HeU3BeCTeH), KoTopas
06pasyeT 3/1eKTPOM30ATOP U TEMNONPOBOAHMK. Bca cMcTeMa NoKpbITa CI0EM YMCTOrO CBMHLLA. B HEKOTOPbIX CyYasnx
Kabenb apmupyetca, 060104Ka NpoBoaa achanbTUpyeTcs, 0bopaymBaeTca NPonMTaHHOM Bymarold, 3aTem apmupyeTca
OBYMS C/IOSIMU IEHT, CHOBA acdanbTUpyeTca U, HaKoHeL,, 06opayunBaeTca NPoNUTaHHOM Bymaroit. HapyKHblii guameTp
HeapmMMpOBaHHOIO NpoBoAa coctasnseT ot 4,15 40 6,5 mm. YaenbHaa molLHOCTb 06bI4HO cocTasnaeT 30 BT/m.
HarpeBaTenbHble Kabenu MMetoT, B YaCTHOCTU, TPU MHTEPECHbIX MPENMYLLECTBA: MPOCTOTA MCNO/Ib30BAHMUS;
YCTOMUYMBOCTb K OMNpeaenieHHbIM XMMUYECKMM BelecTBam (060/104Ka M3 YMCTOrO CBMHLLA); HU3KAA LeHa (Hanpumep,
Kabenb mowHOCTbIo 1 KBT B HacTosLLee BpemMa CTOUT NPUMEPHO MONOBUHY LeHbl MarHeanasibHo- NOKPbITOM Tpyou Toi

e MOoLHOCTH).
(1938 3awwmieHHble anemeHTbl, FayTpeT, My3eit YnbtumeriTa)

CRABLES CHRUFFANT -
. 21s A = gaine plomb
5 e b couche isolante
a e ST
C. 4] resislant

Alsthom _ Cablerie Lyon d = ame asbeste
5 €= enpe/oppe

Draka

lpetowme kabenn Alsthom, Cablerie de Lyon, Draka (1938 3awuiieHHble
anemeHTbl, Gautheret, Myseit Ultimheat)

1938 HarpeBaTenbHbl Kabenb cuMTaeTcs HarpeBaTe/ibHbIM YCTPOMCTBOM, KOTOPOE Hamayywmm obpasom
oTBeYyaeT noTpebHocTaAM cagoBoacTBa. OH COCTOUT U3 NMPOBOAHMKA U3 BbICOKOOMHOIO CniaBa (HUKENUH, HUXPOM,
HUKeNb, KOHCTaHTaH), M30/IMPOBAHHOIO HECKONbKMMU ciosimK acbecTa U NPONUTAHHOW Bymaru, U MmexaHUYecku
3aLMLIEHHOIO CBMHLIOBOM 060/104KOM, MOKPLITON aHTUKOPPO3UNHBLIM MOKPLITUEM, @ UHOTAA U ABOWHbIM MOKPbITUEM
N3 CTa/IbHOWM NeHTbl. MeTpuyeckoe conpoTUBAEHUE NPOKAaAbIBAEMOro Kabens 3aBUCUT OT AJIMHbI, HeobxoamMmon ans
pPaBHOMEPHOrO pacnpeaeneHns *KeaaeMoro Tenna Ha AaHHOW NOBEPXHOCTH.

MpounssoauTtenn cosgatot Kabenm pasnnyHon npoyHoctu, ot 0,15 ao 2,55 Om/m, ANns ya0BAETBOPEHUA BCEX

notpebHocTemn
(CoBpemeHHble TexHonornm 1938 roga, npuMeHeHue B Ca0BOACTBE 3/IeKTPUYECTBA).

witnd; K,
profection de

CapoBOe pacTeHne, 060rpPeEBAEMOE SNEKTPUYECTBOM
(coBpemeHHas TexHMKa 1938 roga, npumeHeHve
3/IEKTPUYECKOTO OTOMEHUA B CaflOBOACTBE)
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B 1956 roay um 6biin ocHalweHbl 2500 dpaHuy3ckux depm ¢ obuielt ycTaHOBAEHHON MOLWHOCTbIO 0Ko1o 5000 KBT un

rogosbim n0Tpe6neHmeN\ (VICKmOLIMTeanO B HOYHOE BpeMﬂ) ot 3 40 4 MUNNNOHOB KBT/LI.
(O6orpeB c nomoLbto 3arybaeHHbIx TMbKKX Kabenei. 1956 dnekTpuueckoe otonneHme B cagosoactse (Myseit Ultimheat)

B 1957 roay B pykoBoacTtee EDF 6b110 onncaHo NpMmeHeHue 3/1eKTPUYEeCKoro Harpesa B cagoBoacTse. PekomeHayemble
3HauyeHua BapbupytoTca ot 150 ao 200 Bt/m? ans HapyskHbIX Hasecos 1 80 - 120 BT/m? ana nonoK tenauu,

TS A 5 Sh 5 A I F e o
JneKTpuyeckuit 060rpes 3eMu, C NOABIEHUEM HarpeBaTeNbHbIX

Kabeneit (1957, PykoBoacteo EDF, Mysei Ultimheat)

PasnunuHble obnactu npumeHeHunAa HarpesaTe/ibHbIX Kabenem

MossneHne B 1929-1930 rogax n pasBuTUE HarpesBaTesibHbIX Kabenel ana cagoBOACTBA A4aN0 TONYOK ANA APYIUX
npumeHeHUn. BogoHenpoHMUaemble Y MOKPbITbIe MEXaHUYECKUM 3aLLUTHbIM CBUHLLOBbIM MOKPbITUEM, OHWU JIETKO
MOTYT MCMO/Ib30BaTbCA CAMOCTOATENbHO. Bonblwe He Bbl10 HEOHXOAMMOCTU B TOM, YTOObI OHU BbIIN BCTPOEHLI B
060104Ky, KaK HarpeBaTe/ibHble NPOBOAA TKaHel U MenKoro 6bIToBoro 06opyaoBaHMA. CBMHLOBBIN 3KPaH COXpaHseT
rMBKoCTb Kabena, obecneynmsas npu 3TOM OnNpeaeeHHYI TEPMOCTOMKOCTb. TEXHOI0rMs U30/IATOPOB Pa3BMBasIach,
yTOb6bI 106UTLCA HOJlee BbICOKON TEPMOCTOMKOCTU, 1 3TO MOCTENEHHO PacIMpPAN0 06/1acTb NPUMEHEHMUS.

Yike B 1938 rogy ¢ NOMOLLbIO HEKOTOPLIX U3 3TUX HarpeBaTe/bHbIX Kabeneln 6bln AOCTUIHYTHI OnpeaeneHHble
MPOMbILUNEHHbIE YCMEeXM, TaKMe KaK CyLIU/IbHbIe Ne4Yn A4 r1a3ypoBaHHON NPOBOIOKWN, HarpeTbie BOAONPOBOAHbIE
Tpy6bl ANA NpeaoTBpalLeHUA 3amep3aHus, pesepsByapbl 41a GoTorpaduyeckmx pacTBOPOB U NapadpuHOBbIE EMKOCTHU.
3Tn Kabenn 3aTem NCNOIb30BANINCh B HU3KOTEMMNEPATYPHOM HarpeBe XUAKOCTEN U BO3A4yXa, HAanpUMep, B CyLINIbHbIX

LLIKad)aX, KaMepHbIX ne4vax, CTeHaX 1 Nosax c NoAorpesom
(1938 3awwmLLeHHbIe 31emeHTbl, fayTpeT)

B 1946 roay komnaHus E Clin B LLapTe (Toilectro) nogana nateHT (FR928369) Ha HarpeBaTe/ibHbIN KapTOH ANA
MOTO/IKOB W HarpeBaTe/ibHbIX MaHenew. Noxoxe, YTo 33 STUM NMaTEHTOM He NOC/e0BaI0 HUKAKOro NPOM3BOACTBA.

9Ta KOHUEeNUMA NOTONKa C NMOAOFPEBOM MPUBENA K HECKOIbKMM 3KCnepMmeHTam. KaxeTtca, nepBbli cOCTOAACA B
1950 roay B basene, rae marasuH 6bin1 060pyA0BaH MNOTOIKOM C HarpeBaTe/lbHbIMW Kabenammn molHocTbio 14,4 KBT,
NPOTAHYTbIMU B MeAHbIX TPYOKax, pasmeLleHHbIX Ha 12 cMm gpyr OT Apyra U BMOHTMPOBAHHbIX B LUTYKATyPKy NOTO/Ka.

TemnepaTtypa NOTO/IKa He npeBbiwana 45°C.
(BtonneteHb ASE, 2 ceHTAbpsa 1950 r., 1951 r. BIP N 153 Arts ménagers)

B 1963 roay nosBuacA NepBblidi GpaHLYy3CKUI Npumep 6bITOBOro OTONNEHMA: HarpeBaTenbHbI Kabenb,
BMOHTMPOBAHHbIN B NoJ. OH Obin NpeacTaBNeH HA MeXAYHAPOAHOM CTPOUTENbHOM BbiCTaBKe KoMnaHuel Panélac. OH
paboTan 3a cYeT TEM/IOBOrO HAaKOMJIEHWUSA B “HEMMUKOBbIE Yachl” (1963 r. OteyectBeHHoe 06opyaosaHme N92, myseii Ultimheat)

TONbKO ANA O3HAKOMNEHNA U MOTYT 6bITb M3MEHeHbI 6e3 npe,a,BapMTeanoﬁ KOHCYy/bTauuun

B 1966 roay, Kak U B cayyYae Cc TENNOBbIMU OAEeA1aMU, CUNNUKOH U3MEHUN KOHCTPYKLUIO TMBKUX MPOMbILWIEHHbIX
HarpeBaTe/bHbIX Kabenen u TKaHe.

Ha pbiHKe cTann NosABAATbLCA HarpeBaTe/ibHble Kabenn, cocToAlme U3 ogMHAPHOro WA ABonHoro pesmcrtopa Fe-Ni-
Cr Unn HUKenb-cepebpsaHOro NPOBOAA, SNEKTPUUYECKM 3aLUULLEHHOTO 060/I0UKOM MM ONAETKOW U3 CTEKN0BaTbI MU
CTEK/10BaTbl U CUJIMKOHOBOW PE3UHbI.

[N NPOMbILLIEHHOTrO MPUMEHEeHUA (CyLWnbHbIE NMeYn, HarpeB XMUAKOCTEN) U CeNIbCKOXO3ANCTBEHHOMO Ten1o0o0bmeHa
3TU rpetolme Kabenm mexaHMYecKn 3almiLaancb rMbKo 060104KOM U3 CBUHLA, CTaan Uan mean. x anametp
BapbupoBasica oT 4 A0 9 MM, Npu AMHelHOM conpoTueaeHnn ot 0,25 ao 100 Q Ha meTp 1 0bLiel moliHocTM oT 30 Ao
40 BT/M_ (1966 dnekTpuyeckme HarpeBaTenbHble anemeHTbl, My3eit Ultimheat)

Pa3paboTka camoperynnpyoLwmxca noamaTUAEH-YINepoaHbix Kabenen B KoHue 1960-x rogoB OTKPbIIa HOBbIN MyTb
015 PbIHKa 3/IEKTPUYECKMUX TENIOTPACC, NMOC/E TOro Kak UX NepBoHavya/ibHOE NPUMEHEHNE B BbITOBbLIX COrpeBatoLLmX
oAeAnax 3acTonopmunoch.

Heckonbko net cnycta, B 1975 roay, B pernoHe LLep 66111 npoBeaeHbl UCbITaHMA MO 060rpeBy AOPOXKHOMO NOKPbITUA
C NOMOLLbIO HAarpeBaTe/IbHbIX Kabeien (OduunanbHbiii xypHan ot 14 ansapsa 1976 roaa)
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MHKMe HarpeBaTenbHble WHYpPbI, ¢ nsonaumei ns PVC, cunnkoHa, PTFE nau nonvonedunHa, ¢ MCNONb30OBaAHMEM
NPOBOAHWUKOB M3 PE3UCTUBHOIO UAN CaMOPEryanpyowWwerocs metanna, CTasiM BaXHOM HOBOW OTpPacablo
3/IeKTpoHarpesa, NpMyem No mepe NoABAEHMA HOBbIX MPOAYKTOB OTKPbIBA/IMCb HOBblE BO3MOXHOCTU. B KavecTse
NPMMEPOB MOXKHO MPUBECTU HarpesBaTe/ibHble WHYPbI A1A XONOAUNbHbIX BUTPUH, HarpesaTe/bHble Kabenn agna
TENA0TPACC, CUCTEMbI aHTUOOeeHEeHMA TPYOONPOBOAOB, aHTUOBAEAEHEHMA AOPOT, OYUCTKM KPbIL OT CHEra, 3aluThbl
CYETYMKOB OT 3aMep3aHMA 1 ObITOBOM 3NEKTPUYECKUI NOAOrPEB NoNa.

CTeKNsHHaA HUTb U BbICOKOTEMMNepaTypHblie rMbKue HarpesaTe/ibHble 3/1IeMEHTbl, CO CTEK/I0BOIOKOHHOI usonauunein ana
BbICOKOTEMNEPATYPHbIX NPUMEHEHMUIA.

MoABneHME HOBOrO U30JALUOHHOIO “TEKCTUIBHOIO” MaTepuMana, KOTOPbIM MOXKHO OblN0 TKaTb - CTEKNAHHOWM
HWUTKU, NPOU3BENO PEBOJIOLMIO B MPOU3BOACTBE TMOKUX HarpeBaTe/ibHbIX 3/1eMeHToB. M306peTeHHble 1 BnepBsble
npousseaeHHble B CLUA komnaHuen Owens Corning B 1937 roay, oHW nossuancb Bo ®@paHumm 8 1938 rogy. Ho TonbKo
B 1952-1954 rogax Bo ®PpaHuUMM NO AULEH3UM ObINO HANAXKEHO MPOMbILNEHHOE NPOU3BOACTBO 3TOMO BOJIOKHA. ITO
rMOKOe BOMIOKHO (TaKKe Ha3blBaeMOe CTEKISAHHbIM LLIEIKOM, NMOCKO/IbKY AMAMETP HUTEM Dbl MOXOXK Ha AMAMETP LUESKA)
bopmupyetca ns pacnnasneHHoro npu temnepatype 1300°C cTekna. 3aTem OHO 3KCTPYAMPYETCA U BbITATMBAETCA B
HUTK (NPAAM) CO CPeaHUM ANAaMETPOM OT 5 A0 9 MUKPOH, 06beauHeHHbIe B OTAe/bHble HUTK oT 100 fo 600 HuTeil.
3aTem 3TU OTAE/bHbIE NPOBOAA FPYNNUPYHOTCA U “CKpyymMBatoTca”, 06pasya WHYPbI, COCTaBAAIOLWMNE CEPALLEBUHY TMOKMX
HarpeBaTe/IbHbIX 3/IEMEHTOB, UM OOMOTKY 3/IEKTPUYECKUX MPOBOAOB.

CTeKNAHHaA HUTb OblNa OTIMYHBIM 31EKTPOU30NATOPOM, HE BOCNIaMeHANacb U Bbla YCTOMYMBA K BbICOKUM
Temnepatypam. Ee TakKe nienu v TKaam, U Kak TONbKO OHA MOABMJIACb, €e CTa/ M UCMOJIb30BaTb A/ NPOU3BOACTBA
MPOCTbIHEN U TKaHeln. B KOpoTKoi popme OHa MCMoIb30BaNach A8 apPMUPOBAHNA GOPMOBAHHbBIX NaacTMacc. YKe B
1948 rogy CTeKNOTKaHM UCNOAb30BaNCL KOMMNaHMel Tentation Mpy NPoM3BOACTBE 3/IEKTPUYECKUX OAEAN, KaK 3TO yrKe
[enann HeKoTopble aMepuKaHCKue npoussoauTenn. OHM TaKKe ObICTPO 3aMeHUAN MHorve acbectoBble MmaTepuansbl,
BK/IFOYAA *KWJbl, BOKPYT KOTOPbIX 3aKPYy4YMBa/IMCb MPOBOAA HAarpeBaTe/ibHbIX LWHYPOB.

— DERNIERE NOUVEAUTE : LE TEXTILE DE VERRE SILIONNE

employé dans lo fabricofion de nos couvertures chauffantes électrigues
H - Luxe - légéreté - Sclidité,
posséde d.“ qualités Encombrergem réduif.
et des avantages techniques Chauffage plus rapide,
inégalables. Isclement électrigue et thermigque parfails,
. ; MNan hygrométrique,
il est inodore, imputrescible, inaftoquable par les mites, acides, rongeurs
et ininflammable.
— Ce textile répondant parfoitement aux qualitds moximums requises pour la
fabrication des couvertures chaufiantes a fait ses preuves dans le monde entier,
notamment aux U. 5. A,
— LE TISSAGE JUTE employé dés l'origine de notre fabrication a fait notre
renommeée par ses qualités de robustesse 4 toutes épreuves comme support des
dléments électriqgues chauffants.

My4YKM HUTEIN CTEKNAHHOM HUTK, 0bpasytoLme eauHbIn MpocneKT mapku Tentation 1948 roaa, BbINyLEeHHbI KomnaHuel Barriere (Myseit Ultimheat)
nposog, (Mpon3BOACTBO CTEKNAHHOW HUTKU, OKoNo 1960
roga, YPoK B TEKCTUNbHOM LLKose BepBbe B benbrum,
my3seit Ultimheat)

Okosio 1960 roga Ha GpaHLY3CKOM PbIHKE NMOABUIMCH BbICOKOTEMMEPATYPHbIE TMOKME HarpeBaTe/ibHble 3/IEMEHTHI,
cogepiKallime HUKeNb-XPOMOBBIA UAM HUKENEBbIN PE3UCTOP, 3aKNOUYEHHDIM B CTEK/IOTKAHb. TOT MeTOZ NO3BOJMU
[O0CTUYb MaKcMMaibHOM TemnepaTypbl 550°C.

TakMM 06pa3omM U3roTaBAMBANNUCH IEHTbI UM TECbMA, @ TaKKe MPOCTble TKaHM Pa3INYHbIX GOPM, KOTOPbIE MOXKHO
6b1210 N3roTaBANBaATb NOA NH0OYH0 NOBEPXHOCTb NMyTEM COOPKM NPOCTbIX TKAHEN TpebyembiM ob6pasom.

Bnarogaps ceoei rmMBKOCTU U TEPMOCTOMKOCTU, OHM MCMONb30BANINCL AN 0OOrpeBa aBTOK/1aBOB, Pe3epByapos,
BOA0EeMOB, TpyboK, Tpyb 1 nabopaTtopHoro obopyaosaHua (puc. 2 1).

3HaunTenbHO H6osee MOLLHbIE, YeM LIHYPbI ObITOBbLIX 3/IEKTPUYECKUX OAEA, HEKOTOPbIE NEHTbI MOTYT obecneynTb
NOBEPXHOCTHYIO MOLLHOCTb 0.4 - 1,25 Bt/cm’.

3ameHMB CTEKNO KBapLEeM, yAan0Ch A0CTMYb TemnepaTypbl 800°C (1966 r. Harpesatenbhble anemenTs!, Myseit Ultimheat)

TKaHW U rTMBKMe HarpeBaTe/IbHble TKAHW U3 CTEK/IOTKaHU
(1966 r. InekTpUYecKkmne HarpesaTesibHble 31emeHTbl, Mmy3ei Ultimheat)
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Hesaponro ao 1966 roga npomblliieHHbIe HarpeBaTe/ibHble 3/1IeMeHTbl U3 rpadmuTa, HAHECEHHOrO Ha CTEK/I0TKaHb,
Hayanu NoABAATLCA Ha PbIHKE. PE3UCTOP COCTOAN M3 CETKKU, COCTOALLEN U3 Ype3BblYallHO TOHKUX NMYYKOB CTEKAAHHbIX
BOJIOKOH, @ CeTKa NMOKPbITa C/IOEM KONNOUAHOTO rpaduta 0b6blYHOM TONWMHBI. onydyeHHaa TKaHb bbina rmbKkom, a
ee 3/IeKTPUYECKOE COMPOTUBAEHME MOXKHO ObINO pPeryinpoBaTb B 3aBUCMMOCTM OT TO/LLMHbBI cios. MaKcumanbHO
AonycTMmas TemnepaTtypa cocTtasasaa npubamsmtenbHo 220°C, a B OTHOWEHUM NMOABUBLLUUXCA BNOCNEACTBUMN
HarpeBaTe/IbHbIX 3/1EMEHTOB W13 YI/IEPOAHOIO BOJIOKHA TEMMNEPaTYPHbI KO3dDULMEHT BblN CNerka oTpmuuaTe/ibHbIM.
O4HUM M3 AABHUX MPUMEHEHUN ITUX CTEKNOBOJIOKOHHbIX TKAHEN N XPOMOHMUKENEBbIX HAarpeBaTe/IbHbIX NPOBOAOB
6b11M nabopaTopHbie KonboHarpeBaTenun. 3aTem UX BSA3aaM, YaCTO BPYUHYIO, YTOObI MONYUYUTb MONYKPYTAble
HarpeBaTe/lbHble 3/1EMEHTbI.

1913-1980 BbicoKoTemnepatypHble acbecTtoBbie TKaHU C NO4OrPEBOM

B KoHue 1913 roga kKomnaHua E. Clin et Compagnie 6bina ocHoBaHa B Mapuike. Ee geatenbHoOCTb Oblna OCHOBaHa
Ha NAeTeHUU TMOKUX HarpeBaTesibHbIX 3/1eMEHTOB C acbecToBOM M YTOUYHOM Liemnbio U3 CTOMKOM HarpeBaTebHOM
NMPOBO/IOKK. ITO OblN1a TEXHOJIOTUA, aHa/IorMYHasA TexHonormm Kamuns SpproTtra. OgHaKo oHa bbi NpeaHasHavyeHa
CKOpee A/ UCNONb30BAHMA NPU BbICOKUX TemnepaTypax. [aa 3Toro MCnosb30BaANCh TKALKME CTaHKU AN
M3roToB/aeHUA 06pe3KoB. BONbLWMHCTBO HarpeBaTe/ibHbIX TKaHelW, pa3paboTaHHbIX No4 mapkon Toilectro,
MCMONb30BAIUCH B KECTKMUX INEKTPONPUOOPaX, TPEOYHIOLLMX BbICOKMX TeMMepaTyp, TaKUX KaK paamnaTopbl, TOCTEPbI U
neyun. NMocKoNbKY OHU IETKO FHY/INCb, UX TAKMKe MCMNOMb30BaN B TaKMUX YCTPOMCTBAX, KAaK KOGEBAPKM U HAKONUTE/IbHbIe
HarpeBaTenn A1A NOKPbITUA BOKPYT pe3epByapoB, B KOTOPbIX HAarPeBaINCh XUAKOCTHU.

9T HarpeBaTe/ibHble TKAHW Bbln 06pa3oBaHbl KAPKACOM M3 KOHCTAHTAHA UAM HUKEb-XPOMa U Lenbio 13 acbectoBoro
npoBoaa. MpoBoaa 6blIM PACNONOKEHbI KaK B CUTE, YTO CO34aBas0 BEHTUAALMIO U 06ecneynBano NpeBOCXOAHYHO
Tennosyto 3GPeKTUBHOCTb. MONOTHO, HaTAHYTOE BEPTUKANIBHO HA OTKPLITOM BO34yXe, AOCTUIAN0 TEMMNEPATYPbl OKOIO
100°C npu pacxoge 0,4 BT Ha cm? 1 250°C npu pacxoge 2 BT Ha cm?. Mpu molwHocTn 3 BT/cm? npoBoaa NOKPacHeT K1
paspyLwaT acbecrT.

B 1921 roay KomnaHua Clin 3anaTeHTOBasa HarpeBaTe/ibHble TKAHU, B KOTOPbIX XONCT, M30/IMPOBAHHbIN MeXay
naaHKamu M3 CAtoAbl, 6bln YCTAaHOBAEH B METAN/IMYECKUIM KapKac. 9TO chOPMMUPOBANO KECTKYHO CUCTEMY, KOTOpasn
obecneymna MakCMMasibHYI0 MOLLHOCTb 5 BaTT Ha cm2. (MHbopmauus us Katanora Toilectro, 1939)

Komnanua Clin Take BbiNycTUAA pAg, NOAYTMOKMX HarpeBaTe/IbHbIX MaTOB C MeHbLUEN NOBEPXHOCTHON MOLLHOCTbIO
0,04 Bt/cm? (50 BT ana 35 cm x 35 cm).

Mpon3BOACTBO 3TUX PE3UCTOPOB, LUMPOKO UCMONb3YEMbIX B BbITOBbIX SNEKTPUYECKUX PAAMATOPAX U KOHBEKTOPAX,
NPoOAOAXKAaNoCb 6e3 TeXHUYECKUX M3meHeHul go 1980-85 rogoB. B gonosiHeHUeE K HU3KOM CTOMMOCTU, 3TO
conpoTmsaeHne 6b110 0COBEHHO TUXMM, 6e3 Wyma nNpu pacwmpeHnn. OCHOBHbIMK NponssoguTenamm boiam Clin
(Toilectro), La Toile Electronique, Noirot 1 Thomson.
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PRIX SUR DEMANDE

E. Clin u Cie genatoT peknamy B rasete «06uuit 0630p AcbecToBas HarpeBaTesbHaa TKaHb Toilectro (katanor 1931 r.).
aneKkTpuyectsa, 1922 12 man 1921 r. E. Clin 3anaTeHTOBa/1a 31E€KTPUYECKUI XONCT C
apMMpoBaHUEM CAOAAHBIMU NiacTUHamMK (577486)
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ELEMENIS CHAUFFANIS TISSEY

Nos éléments chauffanis;
tissés sur. des métiers
spéciaux, sont constitués
ar une chaine en fil ?
s'amiante et une trame CORDONS CHAU FFANTS
en fil résistant.
lls comportent, suivant
les demandes, 2 ou plu-
sieurs sorties et peuvent
étre blindés.

APPLICATIONS INDUSTRIELLES

POUR PASSER COMMANDE

Prigre de nous indiquer exactement :

1939 AcbecToBble TKaHblE 31EMEHTbI HeapmupoBaHHble HarpesaTesibHble Kabean ¢ acbecToBOM XUAON, 419 NPOMbILIAEHHOMO
(Katanor Noirot 1939, Myseit Ultimheat) npvmeHeHus (katanor Noirot 1939 roga, myseit Ultimheat)
) ‘.';) & v b - ELEMENTS ms'ts RESISTANTS, CHAUFFANTS "1“ TOUTES APPLICATIONS.
o A Geile-& leelzamque SSIA
| | s eae e

163" RUE DE CHARONNE — PARIS - XI*

Tél.: VOL. 1059

TOUS BOUDINS CHAUFFANTS, nickel-chrome classe 1 ou Ii.

_ ELEMENTS TISSES POUR RADIATEURS “THOMSON "
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HarpeBaTenbHas TKaHb C aC6eCcToBOM LLenbo, UCMo/ib3yemas AcbecToBas TKaHb ana oborpesa (1960 Toile-électronique, Myseit Ultimheat)

npu Temnepatype go 450°C (1950 Omsarr)

“Acbect ob6nagaeT 60/1bLLON TMBKOCTbIO, XOPOLLEN BUBPOYCTOMUMBOCTbLIO U HE ABNAETCA XPYNKUM. YacTo ncnonbsyercs
cmecb (Kommepuecknin copt) us 85% acbecta n 15% TekcTnas (xnonok, ¢nbpaH) ¢ MakcMManbHOM TemnepaTypo
250°C. Kpome TOro, ecTb ellle ABa KayecTsa, cnocobcTeyloline pabote npu 6onee BbICOKUX TemnepaTtypax (450 u
800°C). B npaKT14ecKkom cMmbic/ie acbecT MCNo/Ib3yeTcA B OCHOBHOM Mpu TemnepaTypax, He npesblwwatolmx 450°C, uam
600°C B UCKAOUYMTENbHbIX CAyYasX, ecan pevb naet ob nsgenmm. Acbect B OCHOBHOM MCMOJIb3yeTCcAa B BUAE XOJCTa,
npuyem Lenb 06pasyeT M30N5ALMI0, @ KapKac - 31eKTPOHarpeBaTe/ibHyo YacTb.

Llenb coctouT 13 601bLLIOIro KOAMYECTBA TOHKUX acbecToBbIX HUTEN. HUTK OCHOBbLI pacnosaratoTca Ha PacCTOAHUK
APpYr OT Apyra B COOTBETCTBUM C HY*KHbIM MpuioxKeHnem. CocTaB KapKaca CU/IbHO BapbMPyeTca B 3aBUCMMOCTM OT ee
pPa3mMepoB 1 }Kenaemoro NpumeHeHus. Yalle BCero MCNob3ytoTca CAeayiolmne MeTansibl: HUKeNb-XPOM, KOHCTaHTaH
W HUKeseBble CM/aBbl, Yallle BCEro B BMAE NPOBOJIOKKU, @ MHOMAA NIEHT UAW LWHYPOB. CeyeHne NpoBoaoB HeHO/bLIOE,
Hanpumep, ot 0,10 go 1,30 mm. Koraa npoBoAHUK A0NKEH HAaXOAUTbCA B BEPXHEW YacTW, MPOBOAa rpynnupytoTca
napannensHo Apyr Apyry. PacnonoxkeHme KapKkaca MOXKeT bbiTb CAMbIM pPa3HbIM, B 3aBMCMMOCTM OT NpeaHasHayeHus
anemeHTa. Hanpumep, aTo moKeT bbiTb 0AHa LEenb, COCTOALWASA M3 OAHOrO NPOBOAA WUAU HECKONbKUX NPOBOAOB,
CrPYNMNMPOBAHHbIX MapanfieNibHO, C PErylAPHbIM PAacCTOAHMEM MeXAY NPOBOAHUKAMMWU (MU HET), HECKObKO
uenen, nogarowmx TpexdasHoe Uan aByxpasHoe NUTaHUE, WU BO3MONKHAA rPpynnupoBKa NocienoBaTe/ibHO UK
napannenbHo U T.A4. 9TU NONOTHA MMEIOT KaMy M3 acbecToBOM NPOBOJIOKM, KOTOpPas TOJILWE, YEM LeMb, U YacTo
MeHee KayecTBeHHas. MNpu Npomn3BoACTBE TKAHE eAUHCTBEHHbIM OrpaHUYeHUEM ABNASETCS Pa3Mep TKALLKOro CTaHKa,
LWMPUHA ero pambl, 06b14HO OT 20 Ao 800 mMm. [MocTaBaseMble 31EMEHTbI UMEIOT OTHOCUTENIbHO HEGObLLYIO NoWAAb
No MEXaHUYECKUM U MPaKTUYECKMM NMPUYMHAM (3amacHble Y4acTu), C y4eTOM BO3MOKHOCTEN TKALLKMX CTAaHKOB
(ncknouMTENbHBIM Makcumym 1 m2). AcbecT 061aaaeT HU3KOM 3NEKTPOM30ALMEN, MOITOMY XOACTbl 0BbIYHO KpenaTcs
K Onopam C NOMOLLbIO BOYOHKOB M3 MbIJIBHOTO KaMHA MAM dapdopa, KYCOYKOB CAOAbl U T.4. B HEKOTOpbIX cayyasx
OHUW NOAAEPKMBAIOT PE3UCTOPbI, @ CAMU YAEPKMUBAIOTCA METANIMYECKOW pamMoid. ApyrMm BaXKHbIM NPUMEHEHUEM
ABNAKOTCA HarpeBaTe/ibHble LIHYPbl, COCTOALLME U3 KanubpoBaHHOW acbecToBOl BYCMHbI, Ha KOTOPY HaMOTaH

MEeTaNINYECKUNA NPOBOAHUK N NOKPbIT (wm HeT) acbecTtoBoOl ONAETKON MU APpYyrmmun U3oinpyrommm BeIJ.I,eCTBaMM".
(1966 dnekTpuyeckme HarpesaTenbHble anemeHTbl, Mmy3eit Ultimheat)
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AcbecToBas HarpesaTeNbHas TKaHb, @ TaKKe acbecToBbIN HarpeBaTe/IbHbIN LWHYP W OMeTKa
(neKkTpuueckme HarpesaTesbHble 3nemeHTbl, 1966 roa, Mysei Ultimheat)

4

B aBrycte 1977 roga oco3HaHWe onacHocTK acbecTta NpUBENO K MPUHATUIO NEPBOro AeKpeTa O 3alimTe paboTHUKOB,
noABepratoLmnXcs BO3AeNCTBMIO acOeCcToBOM NMbiM, 33 KOTOPbIM NOCAeA0Bas NMOJIHbIM 3anpeT acbecta Bo PpaHumn B
1997 roay. B pesynbrarte 3TW TUMbl HarpeBaTe/ibHbIX 3/1EMEHTOB MCYE3/M C PbIHKa.

nIIaCTMd)MUMpOBaHHbIe TKaHU U HarpeBaTe/ibHble JIEHTbI

PaspaboTtaHHble B 1940 rogy ¢ UCMO/Ib30BAaHMEM PE3MHOBOMN U30AALMK, 3TN TMOKME TKaHU ObICTPO HALLAN NMPUMEHEHME
AN18 aHTMOb1eAeHUTENBHON 06PabOTKM KPbl/IbEB CAMO/ETOB.

B Hauane 1960-x rogos, nocne pa3paboTkm PVC 1M CMANMKOHOBBIX 3/1acTOMepOoB, bblIM cO34aHbl NepBble rTMbKue
HarpesaTe/ibHble 31eMEeHTbI 419 NPOMbILIIEHHOTO MCNO/Ib30BaHMA, OHU MOABWU/IUCL B BUAE JIEHT U NAACTUH. bonbluan
4acTb MX M30/AUMN Obla BbIMNOJIHEHA NOAMMEPU30BAHHOM UM BYIKAHWU3MPOBAHHOM 3/1aCTOMEPHOMN CMOJION BOKPYT
HarpesaTe/ibHOro NPoBOAaA. B KayecTBe anactomepoB UCNo1b30BasnCb PVC, CUAIMKOH U MHOTAA HEOMNpPEH.

CyLLecTBOBaAN TaK¥Ke TKaHble XONCTbl, KOTOPblE U3rOTaBANBAIMCL C MOMOLLLbIO JINCTA C aCOECTOBOW LENbio U HUKE/b-
KaNbLMEBbIM UM KOHCTAHTAHOBbIM KaPKAacoOM, MOMELLEHHbIM B CU/IMKOHOBBIN re/lb. ITU rMbKMe 610KM M3roTaBNINMBAIUCD
TONIWMHOM OT 2,5 1o 5 mm, B npamoyronbHom popmate (ao 0,90 x 0,20 m) nnm KBagpatHom dopmate (go 0,50 x 0,50 m),
C NepeMeHHOM NI0THOCTbIO MowHocTK, oT 0,4 Ao 1 Bt/cm™. Ix MakcumanbHaa Temnepatypa cocrasasna 250°C.

C rogamu TeXHONOIMA X U3rOTOBNEHWUA COBEPLLEHCTBOBAIACh, U OHM CTaNM U3rOTaBAMBATLCA C UCMO/Ib30BaHMEM ABYX
NOIOCOK CUIMKOHA, apMUPOBAHHOIO CTEKIOBOIOKHOM, BY/IKAHU3MPOBAHHbIX BMECTE MYTEM HANOXKEHMA HA HUX /IUCTA
HarpeBaTe/IbHbIX NPOBOAOB.

B HacToALee BpemAa 3TOT METOZ LMPOKO MCMOAb3YeTcA B MPOMBILLJIEHHOCTM A1A HarpeBa MIOCKUX NMOBEPXHOCTEM,
LMANHApPUYEeCcKMX BapabaHoB 1 HarpeBaTe/ibHbIX 6apabaHos.

HarpesaTtenbHas neHTa Rubancalor npounssoactsa RAS onoscbiBaeT He TO/IbKO MOTOJIKU, HO M OCHOBAHWA CTeH
(1958 Ram- bert, Le chauffage, Mysei Ultimheat)

KoHTaKTbI www.ultimheat.com )
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B aTOT e nepuog, 6b1U CO34aHbl HarpeBaTe/ibHble MOJIOCbl, COCTOALWMNE U3 NMapaniesibHblIX NPOBOAHUNKOB,
BMOHTUPOBAHHbLIX B NONIUBUHWNIOBbIE NNEHTDLI, NpeacCTaBadlOWNeE cobon NEeHTY LLIMpMHOl‘/JI 13 mm u

obecneynBaloLLyo yaenbHy MmolHocTb 20-25 BT/m npu TemnepaType Ao 100°C.
(1966 dneKTpUYeckme HarpeBaTebHbIE SNEMEHTbI)

CUNMKOHOBbIE HarpesaTesn, TepmoeHTa, Gonbra A9 Harpesa nosepxHocTel u 6apabaHos (katasor Ultimheat, 2012)
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YacTtb BTOpasn:
TexHoNnorM4yecKas 3BoNOLMA HarpeBaTe/IbHbIX 3/1IEMEHTOB

MeTtannnueckue HarpesaTe/ibHble NPOBOAA

Korga Kamunb 3pprotr paspabaTbiBas CBOU MepBble rTMOKMe HarpeBaTe/ibHble 3/1eMEHTbI, ero UccnefoBaHusA bbiiu
cocpenoToYeHbl Ha HUKeNEeBbIX NPoBoAHMKaxX. OH caenan 3ToT BbiI6Op M3-3a BbICOKOTO TEMMNEPaTypHOro KoadduumeHTa,
YyTO AenaeT UX YCTOMUYMBLIMM K PrKaBUYMHE M camoperyavpyowmmmca (bnarogapa 4BOMHOMY CONPOTUBNEHMUIO B
AnanasoHe o1 20 go 200°C). Apyrumm meTannamm, UCnoib3yembiMmn B KoHLe XIX BeKa A/1A HarpeBaTe/lbHbIX 3/IEMEHTOB,
6b11M NnaTMHa (goporas), Keneso (oKMcasemoe), HUKeneBoe cepebpo (HU3KMIM TemnepaTypHbIn KoaddULMEHT), meab
(o4eHb HM3KOE yaenbHoe ConpPoTUBNEHUE).

MoasmBLIMECA BCKOpe Mocse 3Toro GeppoHMKENN NO3BOJNAN OTPAHUYNUTD OJMHY HEOBXOAMMbBIX HarpeBaTebHbIX
NPOBOAOB, NOCKONbKY OHM 06/1a4ann 6ONbWKMM yAeNbHbIM CONPOTUBAEHMEM. Hanbonee pe3nCTUBHbIN CNaas,
MCMONb3yeMbl 4S9 HarpeBaTe/bHbIX 31eMeHTOB, cocToAn M3 30% kenesa u 70% HuKena. Ero yaenbHoe conpoTmMBaeHme
MaJlo U3MEHSNI0Ch B 3aBUCMMOCTU OT TemnepaTypbl (TemnepaTypHbii KoapduumeHt 0,0009°C, T.e. B 5 pa3 MeHbLUEe, Yem
y unctoro Hukens - 0,0054). OHM NPAKTUYECKM He PKABEHOT NPU BbICOKMX TeMMepaTypax, MO3TOMY UCMO/1b30BaINCh B
OCHOBHOM B Neyvax, paguaTopax 1 TocTepax.
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M3meHeHWe yaenbHOro ConpoTMBAEHUA: KPMBAA B 3aBUCUMOCTHU OT COAEPXKAHUA HUKeNA B peppOoHUKenesbIxX
cnnasax (La Nature, 1934, Hukenesble cnaasbl U UX npumeHeHue, C215)

PasBuTMe HMKenesbix cnaasos ¢ 1900 no 1940 roa NpUBENO K NOABNEHUIO HUKE/Ib-XPOMOBbIX PE3UCTUBHbIX CM/1aBOB
M MHOTOUYMCNEHHbIX MeAHO-HUKENEBbIX CM/IaBOB. YTo KacaeTca ¢deppoHUKeNnen, To OCHOBHbIMU NapameTpamu Ans
MCMO/b30BaHMA 3TUX NPOAYKTOB ABASIOTCA BbICOKOE YyAe/NbHOE CONPOTUBAEHUE N TEPMOCTOMKOCTb. Cn/iaBbl TaKKe
OOJIKHbI ObI/IM UMETb HU3KUIM TeMNEPATYPHbIN KO3DPULMEHT, TaKMe KaK KoHcTaHTaH U Advance ot Driver-Harris, 4Tobbl
WX XapaKTePUCTUKM He 3aBUCENIM OT TeMmnepaTypbl. VX ncnonb3oBaHWe B HarpeBaTe/lbHbIX Ofesax U TepMmonaasmax
TpeboBano AobaBneHUA CUCTEMbI OrpaHUYEHMA TeMMepaTypbl.

1930 dneKTpUYECKME KOMMPECCHI C HarpesaTeabHbIMU 31emeHTammn Advance
(Drivers Harris, katanor 1930 roga, mysei Ultimheat)

ALLIAGES R.N.C.
POUR RESISTANCES ELECTRIQUES

Résistivité & 150

Coefficient de
dvité, valer

Densité ..

Point de fusion

Température limite d'emploi......

Applications
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1933 3aBogbl KOMMNaHMK Imphy npeanaratoT Pe3NCTUBHbBIE NMPOBOMOKNU M3 3 PA3/IMYHbIX HUKE/Ib-XPOMOBBIX CMJ/1aBOB,
KoTopble oHM Ha3biBatoT RNC 1, 2 1 3 (Pe3ucTuBHbIA HMKenb Xxpom). RNC1 xopolio noaxoaun Ana nogorpesa oaes.
OH nmen 6onbluoe yBeAMYEHUE YAENbHOIO COMPOTUBAEHWUS B 3aBUCMMOCTU OT TeMnepaTypbl, YTo obecneynsano
camoperynaupytolmii apdekt (ot 0,0030 ao 0,0035Q / Q /°C)

Okono 1934 ropa [pansep Xappuc BbiNycTua cnnas 13 28% Kenesa n 72% HUKeNA C BbICOKMM TemnepaTypHbIM
KoaddnumMeHTOM, Has3BaHHbIM Hytemco. (KoadduumeHT BbicOKOM TemnepaTypsbl). ITOT CNAaB MMEN TeMNEePaTyPHbIN
KoadouumeHT ot 0,0048 go 0,0053 Q / Q /°C, uTo Aenaet ero odeHb 6AN3KUM K YNCTOMY HUKeto. Ho ero yaenbHoe
conpoTmeaeHune 6bin0 B ABa pas3a Bbille, YTO NO3BOANAO0 YMEHbLIUTL AMHY HEOBXOA4MMbIX MPOBOA0B. Mcnonb3yembli
B 0ZesNax C NoA0rpPeBOM, OH 06ecneyYmnBaeT BarKHYO CaMOPEryINPYIOLWYHO GYHKLUMIO.

B TeueHMe MHormx net Xappuc paspaboTtan pag cnaaBoB C BbICOKMM TeMNePaTypHbIM KO3pPULMEHTOM, B YaCTHOCTHU:

- Cnnas 99: (99,8% umncroro HuKens): 0,006 Q / Q /°C

- Hukenb mapkm A: 0,005 Q / Q /°C

- Hukenb mapku E: 0,0045Q / Q /°C

- Hytemco: 0.0045Q / Q /°C

- Nepmanukens: 0,0036 Q / Q /°C

- Cnnas 152:0,0035Q/Q /°C

- Cnnas 146:0,0032Q/Q /°C

MNoaobHble cniasbl bbiAK pa3paboTaHbl APYrMMW MeTannypramm nog HassaHuamm Cnnas 120, MWS-120, Balco, HAI-
380, NIFE 5200, KaHTan 70, Cnnas K70, Nifethal (Hudetan) 70; Pelcoloy (nenkonoi).

B 2015 roay ¢deppoHukenesbie cnnasbl Hytemco [paiisepa Xappuca, KoTopble Ternepb Ha3bIBAakOTCA CMaBamu
PTC, 6binn cTaHgapTM3aupoBaHbl B Kutae (Ctangapt JB/T 12515-2015) B COOTBETCTBUM C UX TeMNepaTypPHbIM
KO3 PUUMEHTOM, YTO NO3BONUT Ayylle NOAONUTU K obecneyeHU0 CamMoCcTabuamsnpytoLmMxca TemnepaTtyp B
nogorpeBaemMbix ogesnax. B 3aBMCMMOCTM OT MOAENN, UX TEMNEepPaTypPHbIA KoadduuneHT Bapbupyetca ot 0,003 go
0,00465Q/Q /°C.

Koa cnnasa* HomuHanbHbIN cocTas%

Fe Or .
P-4650 18.0 82.0 .
P-4350 19.0 81.0 .
P-4050 20.0 80.0 )
P-3750 21.0 9.0 -
P-3550 20.2 79.0 0.8
P-3350 22.0 78.0 .
P-3150 23.0 G :
P-3000 21.5 — "

Tabnuua cocTaBa HUKeNEBbIX cNaaBoB ¢ addpektom PTC (CtaHaapt JBT 1215-2015)
* 4 umdpbl nocsie ByKBbl P 4at0T HOMMHA/IbHOE 3HaYeHKe TeMnepaTypHOro KoabduupmenTa. Hanpumep, 4650 = o3Hadvaet 0,004650 Q / Q /°C

MeTopabl N3roTOB/IEHUA HarpeBaTeNIbHbIX LUHYPOB ANA OfeAN

B 1949 roay /leoHapg MionbeH [leroit U3 JIumorKa, nsydaa npuumnHbl ob6pbiBa HarpeBaTeNbHbIX NPOBOAOB 04eANa,
pa3paboTan HOBbIA MeTOA HaMOTKM HarpeBaTe/IbHOrO NMPOBOAA HA TEKCTU/IbHbIN cepAeYHUK. OH NpeanoxKun
HamaTblBaTb ABOMHYO 0OMOTKY B NPOTUBOMOJIOXKHbIX HaNpPaBAeHUAX, YTOObl BUTKM nepecekannck. LLUHypbl 6onbLuie
He crubanuncb. B ganbHeliwem OH BHeAPUA 3Ty TEXHUKY B OCHOBAHHYIO BCKOpeE MOcC/ie 3TOro KomnaHuto Jidé,
KOTOpas 3aHMManacb NPOM3BOACTBOM oZesn Ana oborpesa. bnarogapsa sTomy M306peTEHUIO OH CTaNl M3BECTEH KakK
“n3obpeTaTtenib Ppe3ancTopoB Aaa TenoBbIX ogesan”

fr6.1 F16.2

1949 HarpeBaTe/ibHbIl MPOBOA, C NepecekatouLeincs obmoTKoi (nateHT J/leoHapaa HynbeHa [Jeroa)
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Ewe B 1949 roay Tuccenek nodan nepsblid NaTeHT Ha HarpesaTe/bHbIM LWHYP, BHEWHAA 060n04Ka KoTtoporo (3) 6bina
NMOKPbITa PE3UHON, PVC UAMU 31aCTOMEPOM MOAUITUAEHOBOrO TMna (4) ANA yay4dweHns U3onaumm, ocobeHHo B Tex
cny4asx, Koraa o6on04Ka bbina BnaxkHoi. (MateHT FR 982675 3apermctpuposaH 13 uioHa 1951 roaa)

MpumepHo B 1955 rogy Bo ®paHuMmM camoperyanpyrwmeca cnaasbl Hytemco 6binn BnepBblie BbINYLWEHbI
HECKOZIbKMMW NMPOMU3BOAUTENAMMU TENNOBbLIX OA4EAN. ITO YCTPAHMAO HEOOXOAMMOCTb B MPeaOoXpaHUTENbHbIX
TepmocTaTax. B 1958 rogy oanH 13 KpynHenwmnx ¢paHuysckux npoussoautenen, Electro-Rivoli (6peHa Vedette),
3aABWJI, YTO €ro CUCTEMA PEryMpoBaHMA yNpaBAAeTCcA WBEACKMMKU camoperynaTopamum (ckopee scero, Kanthal 70,
TaKKe M3BecTHbIN Kak Nifethal 70).

C Tex nop 3Tu ABe pas/inyHble CUCTEMbI CYLLLECTBOBA/IN B TEPMOM/Ia3MaXx U HarpeTbIX ogeanax.

- B nepBom cnyvyae MCnonb30BaiCcA HU3KOTEMMEPATYPHbIN KO3POULMEHT NONE3HOrO AENCTBUSA, HANPUMEpP, HUKEb-
xpom 80/20 unmn mefib-HUKeNb, COEANHEHHbIN C TEpMOCTaTaMK, OrPaHUYMBAIOLMMM TeMNepaTypy.

- Bo BTOpom cnyyae Mcnonb30BanuCh HarpeBaTesibHble NPOBOAA C BbICOKMM TeMNepaTypHbIM KO3pPULMEHTOM, O4YEHb
O1M3KMM K HUKeN, Takue Kak Hytemco, Balco u Kanthal 70, koTopble He TpeboBanu TepmocTaTa. YNCTbIN HUKENDb,
KOTOpPbIV MCMO/b30BaACA NEePBOHAYaibHO, NOTEPAN CBOK MPUBAEKATE/NbHOCTb. ITO 6bINIO CBA3AHO C €ro yae/bHbiM
CONPOTUBNAEHNEM, YTO TPEOOBAJIO UCNONb30BAHUA BABOE HONbLUEro KOIMYECTBA MPOBO/IOKMU.

TexHU4YecKkuii BbiIbop Npoun3BOAUTENEN MEXKAY STUMU ABYMSA PEeLleHUsMU Obl/l YACTO SKOHOMUYECKMM, U OHU A0 CUX
nop HaxoAsaTcA B obpalleHnn.

B 1960-x rogax B 601bLWINHCTBE TPEoLLMX OAeA UCMO/b30BaICA HarpesaTe/ibHbI Kabenb 7 BT/m, n 601bLWNHCTBO
npou3BoauTeNEN NEPELLIN C XPOMOHUKENEBbIX AN HUKENEBbIX MPOBOAOB Ha CaMOpPeryanpytoLmMeca npoBoaa.

‘\In —c*

1960 r. MacTepckaa No WU3roTOBAEHMUIO FMMaXel A5 HarpeBaTe/bHbIX WHYPOB, UCMO/b3YEMbIX B 3/1EKTPUUYECKNX
opesnax (Myseit Ultimheat)

1960 r. HarpeBaTenbHbIM WHyp Calor, anameTp 1,7 Mm, OANHAPHbIM HUKENb-XPOMOBbIA HarpeBaTe/ibHbIM NPoBOA,
Avametp 0,08 MM, Ha calerka CKpy4eHHOM XJIONKOBOM CEPAEYHMKE ANA NpefoTBpaLleHuns cmatus (Konnekums Ultimheat)

u‘ .—...,III et

1960 r. “Camoperynnpytounii HarpesaTebHbIM WHYpP oT 6peHaa Ellesert, guameTp 1,2 mm. LleHTpanbHbIN cepaeyHmK
npeacTaBaseT coboi NPAMYI XJI0MKOBYIO HUTb, OKPYKEHHYIO TMMIOPOM, COCTOALWMM U3 ABYX XJIOMKOBbIX HUTEM
anameTtpom 0,1 MM, HaMOTaHHbIX ¢ Wwarom 0,8 mm. 3aTem B 06paTHOM HampaBAEHUU HAMOTaHbl 3 HUKENEBbIX
npoBoaHuKa anametpom 0,067 mm ¢ warom 0,8 mm. ITo NpeAOTBPALLLAET 3aLMKIMBAHWE BCErO YCTPOMCTBA (KONNEKUmA
Ultimheat)
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1962 r. HarpeBaTenbHbIN WHYP MapKu Jidé. MpuwnTbii HENOCPEeACTBEHHO K OAHOMW U3 CTOPOH TFPELLEro
ofleAna, ye He mMeXay ABYMSA TKaHAMMU, OH MMEET YeTblpe CNMpabHbIX HUKE/EeBbIX NPOBOAHUKA Ha X/I0MKOBOM
cepAeyHuKe, KoTopble 3aTEM MOKPbITbl OYEHb TOHKON 0OOMOTKOM, @ 3aTeM XJIONKOBOW onneTkoi. OH He aBaseTcs
BOAOHENPOHMLLAEMbIM Y OYEHb OFHEOMACEH.

’

N3mepeHuMe TemnepaTypbl MOBEPXHOCTU Harpetoro oaeana (1960 r, Vedette, Myseit Ultimheat)

M6KMN HarpeBaTeNbHbIN NpoBog ¢ PVC nsonaunein oyeHb ManeHbKOro anamerpa (2 Mm), AMameTp O4HOM Kubl U3
meaHoro crnaga - 0,11 Mmm (BO3MOXKHO, HUKeNb-cepebpo), OHa HamaTbiBanacb Ha MOAMIGUPHYIO KUY AuameTpom 0,5 mm,
TaKol NpoBOA, UCMO/Ib30Ba/ICA Ha HarpeBaTe/ibHOM ogesne General Electric (AHrnA), npumepHo B 1962 roay. OH ABnAeTca
o4eHb roptoumm. (Konnekumsa Ultimheat)

B 2019 roay HarpeBaTe/ibHble LWHYPbl AN FPeloLMX 0Aesn COCTOAT U3 CepALEeBUHbI U3 CTEKNOBOJIOKHA (MHOrda U3
noAnadUPHOro BOSIOKHA), OKPYKEHHOM CnMpasbHbIM HarpeBaTe/ibHbIM MPOBOAOM. 3aTEM CUCTEMA NMOKPbIBAETCA
rMbKow nsonaumeln Ha ocHoBe BbicOKOTeMmnepaTypHoro PVC, yctoinumeoii kK 100°C. 3To pelleHune ABAAETCA HauMeHee
[0POrocToAWwMM U Hanbonee pacnpocTpaHeHHbIM. bonee npodeccMoHanbHOE U MPAKTUYECKM HEroptovee peLleHne
COCTOUT U3 CTEKIOBOJIOKOHHOIO CEPAEYHUKA, CMMPAsIbHOrO HarpeBaTe/IbHOro NPOBoAA U U30AALLUU U3 CUIMKOHOBOTO
anacTomepa, YCToMUYMBOM K TemnepaTtype cBbile 200°C.

Camoperyaupyloumecs NnolMMepHble HarpeBaTeNbHble Kabenun ¢ NONOXKUTENbHbIM TeMmnepaTypHbIM
KoapPuLmeHTOM

B 1962 rogy B nabopaTtopuax Douglas Aircraft 6bi10 caenaHo BaxkHoe oTKpbiTUe (Mat CLUA Hom. 3,238,355) no
NoIMIMEpPaM M, B YaCTHOCTM, NO NOAUITUNEHY C HAHOYACTULLAMW YIepoaa, KOTOPbIM Npu TeMnepaType OKpyKatoLein
cpefbl ABNAETCA NOMYNPOBOAHUKOM. Bbbino 06HapysKeHO, YTO y 3TOro maTepuana npu Temnepatype okosno 70°C pesko

BO3pacCTaeT yaesibHOe conpoTtueaeHne, h OH CTAaHOBUTCA KBAa3U3NEKTPUYECKUM U30JTATOPOM
(“InekTpuyeckme CBOMCTBA NOMIMITUIEHA, HAMOIHEHHOrO YepHbIM yraepogom”, MHKeHepusa U HayKka o noaumepax, MioHb 1978, Tom. 18, Hom. 8, cTp. 649-653.
“KomMmMmyTauMoHHble MaTepuanbl NOM3TUNAEH / caxka”, HKypHan NpuKAaLHOM NOAVMEPHOM HayKu, Tom. 22, 1163-1165, 1978, Yuau u coiHoBbs, NY)

Ewe B 1966 roay nHxkeHepbl General Electric duannn A. Candopa 1 Yuneam M. Comepc npuaymanu rubkue
NPOBOAHWKM, UCMOJIb3YIOLLME 3TO CBOMCTBO A/1A U3rOTOB/MIEHUA PE3UCTOPOB AN1A HarpeBaembIxX oAess. ITO YCTPaHMO
HeobXx0aMMOCTb B OrpaHMuYnTeNax 6e30nacHOCTM, NMOCKOIbKY Fpesika aBTOMaTUUYECKWU PeryiMpoBana MOLWHOCTb, Kak
TO/IbKO TEMMEepaTypa CTAaHOBM/IACb CIULLKOM BblICOKOM. bblo ycTaHOBAEHO, YTO Hanbonee KOMPOPTHAA MOLLHOCTb
HarpeBaTe/IbHbIX LUHYPOB NPV TeMMepaType OKPY»KatoLLen cpeabl cocTaBaset oT 3 Ao 3,8 BaTT Ha meTp.
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1966 MNepBble camoperyMpyoLmeca HarpeBaTeNbHble LWHYPbI A7 INEKTPUYECKUX oaean
(Mat. CLLUA Hom. 3410984, dunnun CaHdoppa, 3a General Electric)

B 3aBMCMMOCTM OT cOCTaBa NoaMmepa, NPOLEHTHOrO COAEP!KAaHMA B HEM YaCTUL, YI/IeEpoaa U ero TOALMHbI, MOXHO
6bl210 NONYYNTb PasiMUYHbIe TeMnepaTypbl cTabuansaumm. OgHako, MOMMMO CTOMMOCTM, HEAOCTaToYHasA rTMBKOCTb
3TOro BbICOKO3apAXKEHHOro 27% yrnepoAHOoro nofiMmepa Aenana HarpeBaTesibHble LWHYPbl OTHOCUTE/IbHO KECTKUMU U
He 06/1a4atoWMMKN TMBKOCTbIO, HEOBX0AMMOWM AN1A HarpeBaTe/IbHbIX 04es .

Kpome Toro, 6bICTPO BO3HWMK/IM ABE Cepbe3Hble TEXHUYECKME NPob1eMbl, KOTOPbIE MOMELLIANM KOMMEPLMAAN3aLIMK.
MNepBana 6blia CBA3aHa C BbICOKMM KOHTAKTHbIM COMPOTUBAEHUEM MEXKAY NPOBOAHMKAMU U NOAUITUNEHOBbIM
NoNyNpPOBOAHMKOM M3-3a CNOXKHOCTU UX coeanHeHusa. BTopaa npobnema 3akatovanacb B NJOXOM CTabUAbHOCTH
HarpeBaTe/NIbHOrO 3NeMeHTa, KOTOpPbI umen bosee HU3KOE yaenbHOE CONPOTUBAEHNE, MPEANONOKUTENBHO 13-33
BbICOKOW paboyeli TemnepaTypbl U TEPMUUYECKUX LMKNOB. Ha pelieHune aTol npobaembl ywno 6onee 10 neT, U TONbKO
B 1980 rogy Sunbeam, amepmKaHCKUI NPOU3BOANTE/Nb OAEAN C NOAOrPEBOM, Nogan nateHT 4271350 Ha HadeXKHyto
BEPCUIO HarpeBaTe/ibHbIX Kabenen ¢ NoNoXKUTENbHbIM TeEMMNEPaTyPHbIM KO3dOULMEHTOM. B xoae 3TON TeEXHUUYECKOMN
3BOJIOLMM HarpeBaTeibHbIN LWHYP NPOLIE LMK TEPMUYECKOTO OTKuUra npm Temnepatype 150°C. 3to 6bino 6onblue,
yem TemnepaTtypa NaaBAeHUs NOAMITUIEHA, YTO TPebOoBaNO BbICOKOTEMMEPATYPHOM
0060/104KM 13 TEPMONIACTUYHOIO 3/1aCTOMEPA U CreumanbHbIX Mep NPeA0CTOPOKHOCTH,
4YTO6bI NPOBOAHMKN HE COMPUKACaNUCb BO BPEMS OTXHMra. B pasnnyHbix BapMaHTax
NPUMEHEHWNA 3NEKTPUYECKUX 0geAn Sunbeam TaKKe ynyyweHa rMbkocTb
HarpeBaTe/IbHOrO LWHYpA.

B Hauyane 1984 roga ogenana c nogorpeBom Sunbeam, Mcnonb3ytowme 3TOT TUN
NPOBOAHMKA, 6€3 TEPMOCTaTOB, NOABUINCD HA AMEPUKAHCKOM PbIHKeE.

3Ta TEXHONOMMA NO-NPEXHEMY UCMOMb3YETCA NOYTU UCKAOYNTENBHO KOMMNAHUEN
Sunbeam B CLUA. 3To no3BonseT Npon3BoAUTb 0AeANa C BbICOKOW TENNOTBOPHOM
CNnocobHOCTbIO, HO, XOTA OHa U CHU)KEHa, NepBOHaYa/ibHble HeAO0CTAaTKKU BCe ele
NPUCYTCTBYIOT, TAKME KaK OTCYTCTBME TMOKOCTM M NOTEPA TEMIOBOM MOLLHOCTM Nocne
cTapeHua nonnmepa PTC.

Pe3ucTopbl U3 yrnepoaHoro BoJIoKHa

MN3BecTHoe ¢ 1860 roga bnaarogaps pabote 6puTaHCKOro XMMuKa [koseda YnacoHa
CBOHa, yrnepoaHoe BOIOKHO BMepBble CTa/0 UCMOb30BaTbCA B KOMMEPYECKMX
uensax B 1879 roay, korga Tomac ANCOH NpounsBen ero U3 6ambyKOBOro BO/IOKHA
ONA U3TOTOBAEHUA 1AM HaKaIMBAHUA.

Yrnepoga, B BUAE rpadpMToBbIX 31E€KTPOAOB, TAKMKE LLMPOKO NCMOAb30BAJICA B M/IEHKE
ONA MPOEKTOPOB M MPOMbILLJIEHHbIX MeYax.

YronbHble HUTM MCNOb30BAZINCh B NaMMax HaKananMBaHuA 40 cepegunHbl 1930-x
rogos, a 3aTem 6bIIM NOCTENEHHO 3aMeHEHbI IaMMNamu C BOIbGPaMOBON HUTbIO,
KOTopble noasmancb npumepHo B 1910 rogy.

Mpon3BOACTBO XIFYTOB U3 YrNepoaHOro BOJIOKHA ANA MPOMbILIAEHHOTO

MCMNO/Ib30BaHUA NMOTPeb0oBasIo NPUMEPHO MATHALLATUNETHErO NepMoaa Pa3BUTUS

A7 NOUCKA HOBbIX TEXHONOMMIA NPOU3BOACTBA. ITU BONIOKHA Ha4yaan UCNOAb30BaATb

ToNbKO B 1970-x rogax. 9To No3BOANAO pa3paboTaTtb KOMNO3UTHbIE NAMUHATbI

M CMOJIbl U3 YINEePOAHOro BONOKHA, YTO OCTaeTcA ero Hanbonee nonynsapHbIM
NPUMEHEHMEM, @ TaK¥Ke CO34aTb PE3UCTUBHbIE /IEKTPUYECKME NMPOBOLAHMKMN.

MepBble HN3KOBOJIbTHbIE OA€A/lAa C NOAOTPEBOM M3 YINEPOAHOTro BOJIOKHA

i G noasuanceL npumepHo B 2008 roay.

B 3aBMCMMOCTM OT nNpouecca NPOM3BOACTBA YIN1EPOAHOE BOIOKHO MMEET yaebHOe

: conpoTtusneHue B grManasoHe ot 900 MKOM.cm Ao 1650 MKOM.cm (4TO 06BACHAET

1881 namna c yronbHOW HuTbIo pas3nnuuns B yAe/NbHOM CONPOTUBIEHUN Y PasHbIX NPOM3BOAUTENEN). ITO yaebHOe

M:i*;;’::‘ii::';Hf:;:ﬁ;”fﬂ”:;i‘;ii‘;‘;t::ﬂ conpoTusneHne npumepHo 8 10 pas Bbile NPU UCMONb30BAHUN HUKE/Ib-XPOMa

€ ANeKTPOZAMM (2HIANACKMI naTeHT Ne. 80/20 (112 mKQ.cm). Ero TemnepaTypHbIii KO3pPUUNEHT BAN3OK K HYIO.
4.202 o7 29 cenTABpA 1881 rona, astop  Y/IEPOAHbIE MPOBOAHMKM B OCHOBHOM M3rOTaBAMBAOTCA NyTem KapboHM3aumm npu
[xo3ed YnncoH CoH) Temnepatype 1000°C BUCKO3HbIX UAN MOANAKPOHUTPUABHBIX HUTel (PAN). TekyLmnit
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OVameTp HUTel cocTaBaseT 7 MUKPOH. Mepen KapboHU3aumen nx paspesatoT Ha
NpPoBO/IOKK, KoTopble nmetoT oT 1 000 go 48 000 HuTel. TN npoBoga obo3HavatoTCA
6yKBOl K, KOTOpOI NpeaLecTByeT YAC/0, YKa3biBaAOLWEE HA KOJIMYECTBO ThiCAY HUTEN
(1K, 3K, 6K, 12K, 24K, 36K, 48K). ConpoTuBieHne npoBogHMKa B OMax Ha MeTp
06paTHO NPONOPLMOHANBHO KONMYECTBY HUTEM U BapbupyeTca oT 500 Om Ha meTp
ans kabena 1K go 10 Om Ha meTp ana Kabena 48K (npubamnsnTenbHblie 3Ha4eHUA No
OaHHbIM NpousBoantenei). Pasymeetca, anameTp Kabena yBennymMBaeTca ¢ pOCTOM
ymucna Huten. CUNIMKOHOBLIN Kabenb ¢ nsonsumein 3K MmeeT BHEWHWUK AMameTp
OKO0N0 2 MM, a Kabenb 48K - 5,5 mm.

B 6bITOBbIX HarpeBaTe/ibHbIX 04efaX, MOLWHOCTb KOTOpPbIX cocTaBnaeT oT 50
0o 150 BT, umetoTca orpaHuumBatowme GpakTopbl, TakMe Kak gMameTp Kabena u
ONVHa, HeobxogMmasa ans xopollero pacnpegeneHuns Tenna. MMOKocTb, gaxe npu
NCMNO/Ib30BAHUM CUIMKOHOBOM M301ALMN, CTAHOBUTCA CIMLLKOM OFPaHUYEHHON, eCu
TpebyeTca NnpumeHeHue Kabenel ¢ 60AbLNM KONMYECTBOM HUTEN. B NPOMBbILLIEHHbIX
NPUNOKEHUAX BbICOKOE 31eKTpuyeckoe conpoTusieHne B8 Om/m 3atpyaHaer
npUMeHeHWe Npu MoLHOCTK cBbiwe 300 BT, Tpebysa napannenbHOro NogKAYeEHUA
HECKONbKUX HarpeBaTebHbIX 3/1EMEHTOB.

Mo 3TUM NPUYMHAM OCHOBHbIMU CTAaHAAPTHLIMU 061ACTAMU NPUMEHEHUA
rMBKMX NPOBOAOB M3 Yr/IEPOAHOIO0 BOJIOKHA ABIAETCA 3N1EKTPUYECKOE HAMNOoAbHOEe
OTOMN/IeHUE, FAe BO3MOXKHO JOCTMMeHMe 0bbluHbIX 3HaYeHuin 200 Bt/m2, a rubKocTb
N YCTOMYMBOCTb K MHOFOKPATHbIM M3rnbam He BXOAAT B KPUTUYECKME MapameTpbl.
CoeanHeHMA TaKXKe ABAAIOTCA NPENATCTBMEM, NOCKOAbKY TPYAHO COEAUHUTD
yrnepoaHble BOJIOKHA C MegHbIMU COeANHUTENbHBIMU MPOBOAHUKAMM, TaK KaK HUTK
XPYMKUE U MOTYT CNOMATbCA NPU 06XKMME KNEMM, HO CNAnaTb MX MOTOM He MOoAy4YuTCA.
B 60nblIMHCTBE CAyYaeB ANA CO34aHUA TaKUX COeAUHEHUN TPEbyoTCA 3apArKeHHble

Jlamna HakanusaHwua Philips (1930
roa, katanor Philips Electric Omnium, cepebpom 1 A0POrocTosLLMe NPOBOAALLME CMOIbI.

myseii Ultimheat) MocKkonbKy yrnepog He obnagaeT camoperyinpyowmm AencTBUEM, Npu ero
MCNONb30BaHUM 418 OTOMNEHUA TaKKe HeobXo4AMMO NMPeaycMOTPeTb CUCTEMY

OrpaHMyeHnsa TemnepaTypbl.

B 3TMx 0bnacTax NpUMEHEHUS YINePOAHOE BOJIOKHO TaK¥Ke MHOr4a NpoOuU3BOAUTCS B BUAE BOWAOKA, IEHTbI UAN HUTEM,
BBOAMMbIX NPY MPON3BOACTBE TKAHEN.

MNocnegHAaa pepakuma ctaHgapta IEC 60335-2-17 ot 2012 roga Ha HarpesaTe/sibHble ogeAna NpAMo npegycMmatpuBaeT
MCnosb3oBaHWeE yrnepoaa B KayecTBe HarpesaTe/IbHOrO 3/1EMEHTA, B BUAE TOKONPOBOAALLMX NPOBOAOB UMK
3NEeKTPONPOBOAALLETO TEKCTUNA.

lr74 74/

2019 HarpeBatesibHbli MPOBOA U3 YIIEPOAHOTO BOMIOKHA, € M3onaumen us PVC, 12K un 24K (konnekuua Ultimheat)
I'Iocnep,HMe TexHonornyeckue pa3pa60TKu rMOKuxX HarpesaTe/ibHbIX NPOBOAHUKOB.

- MonnmepHble NeHTbI C NPOBOAALLMM MOKPbITUEM: 3TU JIEHTbl 3aKPYYEHbl CMMPA/IbI0 BOKPYF CTEKIOBOIOKOHHOFO
cepAevHuKa. bnarogapsa ux YpesBbl4aiHOM TMOKOCTU, OHM MOTYT CO34aBaTb LHYPbl MANoro AMaMeTpa, KOTopble MOTyT
ObITb BKAKOYEHbI B MPOM3BOACTBO TKaHU

- MeTannnyeckme MUMKPOMETPUYECKUE NEHTbI, 06EPHYTbIE BOKPYF CEPAEYHMKA U3 XN0MKA, CUHTETUYECKOTO BOJIOKHA
WU CTEKIOBOIOKHA: OHWM TaK»Ke NO3BONAIOT CO34aBaTb LWHYPbl C 04EHb MaNEHbKUM anameTpom (ao 0,27 mm),
KOTOpble NErKo UHTErpupytoTca B TKaHK (2004)

- Camoperynmpyrowmeca CUANKOHbI: 3TU CUJMKOHbI BKAOYAIOT HAMO/NIHUTENb B BUAE YIIEPOAHbIX HAHOYACTMUL,
aHanormyHo PE n PP (natenT CLLUA: 6,734,250 ot 17 asrycta 2000 roaa, Shin Etsu chemical).

- [MonMmepHble BONOKHA C MOBEPXHOCTAMM, METANIU3UPOBAHHBIMM NAA3MEHHBIM UAW FalbBaHUYECKMM METOLOM.
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YacTtb TpeTbAa:
PerynupoBKa U KOHTPO/Ib TemnepaTypbl

PerynupOBKa MOLWHOCTU C nOMOLLbIO I'IEPEKIIIOl'IaTEI'IEﬁ

Bo Bpemsa paHHEro NpUMeHeHUs 31EeKTPUYECKMX 04esaN B MeanumHe B KoHue XIX BeKa BO3HMKNA HEOHXOAMMOCTb B
perynmpoBaHun tenna. lepsoe NpakTUYecKoe pelleHne 3aKa4asocb B MCNOJIb30BAHUN HECKOIbKMX OTOMUTENbHbIX
KOHTYPOB M UX NOAKAOYEHMM B 3aBUCUMOCTU OT Kenaemol Temnepatypbl. Cambie cTapble, caenaHHble U3 6akenuTa,
NOAKNYANM TONBbKO OAMH UKW ABa PEe3NCTOPa C MOMOLLbIO FPYLIEBUAHOINO BbIK/KOYATENA, MOXOXKEro Ha Te, YTo
NCNONb3YIOTCA ANA OCBELEeHUA.

MepBble moaenn OTONNEHUA C TPEMA BbIKAKOYaTeNAMM noABuanch B 1930-x rogax

(KaTanor bywe, 1933)

Camble NpocCTble MOAENMN I/IEKTPUYECKUX OAes, BNAOTb A0 1960-x rofoBs, YacTo BOOOLLE HE MMENM BblKatoYaTeNen.
MHCTPYKLMA NPOCTO NPOCMIA NONb30BATENA OTKAOUYUTL 0A4EAN0 OT CeTU, Korga noctesib CTaHeT Tenson. HKecTKkasn
KOHKypeHuns 1960-1970 rogos 3actaBuaa MHOTMMX NPOU3BOAMTENEN YCTAHOBUTL BbIKAOYATENIM HA CUIOBOM Kabene.
MomMMMO HannuMA BbIKAKOYATENA, MOBOPOTHbLIE NMepeKAYaTeNIN TaKXKe npeanaranu nepekntoyeHme mexay 3
YPOBHAMMU MOLLHOCTH, NPU 3TOM TPpeboBas0Cb TONIbKO ABa CTaHAAPTHbIX HAarpeBaTe/ibHbIX 3n1eMeHTa. B Havyane 1970-x
rofloB NOBOPOTHbIE NEPEK/oYaTENM BblIY 3aMeHeHbl Ha bonee 3CTEeTUYHbIE NON3YHKOBbIE MepeKatoYaTeNun.

1921 MNepekntoyaTesib BKAOYEHMSA / BbIK/IHOYEHWA TepMONaa3ma Mepekntoyatenb gaa rmbkux nposogos (MateHT Arzens75051). B 1933 rogy Calor
(Katanor Fare, konnekums Ultimheat) paspabaTbiBaeT aHaNOrMYHYI0 MOAE/b C TEXHONOTMEN OTLLeIKUBAHUSA

[o 1925 roga Calor ncnonb3oBan NpoCTon NepeKkItoYaTesb Ha HEKOTOPbIX CBOMX FTMOKMX HarpeBaTe/IbHbIX TKAaHAX (TePMOM/Ias3mbl,
rpenkun ans byTbiNoK), a 3aTem nepeLLen Ha MHOroMNo3MLMOHHbIM NepeK/toYaTelb HACTPOEK Ha CBOMX TEPMOM/Ia3MaXx.

e distuilice wne clialeat
~tépiclicve Cienfacsante.

Prix: Complet. acac spericsrden — 90" .
fin venbe ches lea Eectriciens, les Pharmaciens, et dana les grands mogasing —
Demandez lonotice i|1.\iutnonlrr}‘h|rmplu=me Calor - & lo Socite

Calor, 200, rue Bolleau, LYO
6000000 doppareils en usoge —

1929 Tepmonnasm Calor c peryavposkow (Peknama)

B saHBape 1943 roga napukaHuH Poxke Mapcenb Kywe nsobpen 5-nosnLLMOHHbBIA NOBOPOTHbIM NepekatoYyaTesb,
BK/IIOYAOLLMIA 3 YPOBHA HArpeBa, C KOHCTPYKLMEN, KOTOPasa MOBCEMECTHO MCMNO/Ib30BaNach Ha NEKTPUUECKMX oaennax
B TeyeHne 6onee 30 net. MNonoxkeHne 0 Ha KaKAOM KOHLE NOM3yHKa MO3BOJIAET NO/b30BATENO M36EeXKaTb OLWMOOK,
0C06€eHHOo B HOYHOE Bpems. (dpaHLy3cKMii naTeHT 890417A)

Catzr oz 30 wtimhoatoom )
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1947 MNepekntoyatens ANA Tepmonaasma ¢ 4-ma NoA0KEHUAMM HACTPOMKM. 1955 r. 5-NO3MUMOHHbIN NOBOPOTHbIW Mepek/toYaTeNb, aHaAOMMUYHbIN MOoAeNn
YeTblpe NO3MLMN MOXKHO NPEeBPaTUTb B 5, 06ecrneynB 0CTaHOBKY C KaXKao0M Cuche, HO C OTLLENKMBAIOLWMMCA BbIK/ItOYaTENEM (HeMeLLKoe npoussoacTeo LW
CTOPOHbI, YTO6bI M36e¥KaTb OLINBOK NO3ULMOHUPOBAHUA HOYbIO Lohmann and Welschehold GmbH & Co. B8 MaiiHepuxareHe), konnekups Ultimheat

(kaTanor 3anacHbIx YacTei Calor, 1947 roa, my3ei Ultimheat)

3 MK 4-N03NLMOHHbBIE NOJI3YHKOBbLIE NEPEKI0YATENIM 3aMEHNIM BPALLAKOLLYIOCA MOAE/b U CTa/IM CTAHAAPTOM A1 SNEKTPUYECKMX
opean ¢ 1970-x

Tpexxon0Boi NoA3yHKOBbIV nepekatodatens (1961 Calor) Mepekntoyatensb Calor, 3-CKOPOCTHOW, C OTLLE/NKMBAIOLWMMCSA BbIKOYEHWEM
(konnekums Ultimheat, okono 1961 roaa)

.”' = 1 e

- !

3-NO3MUMOHHbIN NEepeKNtoYaTeNb HAarpesa 1 2-NMo3ULMOHHbIN CTON-NEpPEeKNtoYaTeNb HA HarpeBaTebHOM ogessie. [IPOMEXKyTOYHanA MOLENb MEXKAY
BPALLAIOLLMMMCA CUCTEMAMM M MON3YHKOBbIMM cucTemamm (1970 r., konnekumsa Gitem Ultimheat)
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TPEexXno3nUMOHHBIN U CTOMOPHbIN NOA3YHKOBbIN Nepekatoyatesnb, okono 1990 roga (Konnekumsa Ultimheat)
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PerynupoBKa MOLLHOCTU C MOMOLLbIO YYeTa IHEPTUU

MNpobaema NOCTOAHHOW PEryIMpoBKMU MOLLLHOCTU HaNOMMHANAa aHa/IOrMYHbIe NPOBAEMbI C /IEKTPUYECKMMU NAUTAMMU,
KoTopble pa3pabaTbiBainCb MPUMEPHO B TO Ke BpemMs. He CyLLecTBOBa/IO 3/1EKTPUYECKOTO NN SNEKTPOMEXAHMYECKOTO
peweHna ANs U3MepeHnsa TemnepaTypbl BHYTPU HarpeBaTe/IbHOroO o4enna, Tak KaK HAaCTpOMKa ocyllecTBasaach
BHe ero, B 6/10Ke ynpasneHus. MepBble MOAENM 3TOFO TMNA, NPeAHa3HaYEeHHbIe AN1A NEKTPUUYECKUX NAUT, Hbian
M3rotoBneHbl B AHIIMKM KomnaHuen Sunvic B utone 1938 roaa.

K 1936 roay ogHa KOMNaHWA NpeacTaBMIa 04eAN0 C NOAOrPEBOM U aBTOMATUYECKMM KOHTPOAEM TemnepaTypbl.
MPUKPOBATHbLIN TEPMOCTAT pearnpoBas Ha U3MEHEHUA TemnepaTypbl B KOMHATE M COOTBETCTBEHHO BK/IHOYal U
BbIKAOYaN ogeAano. PaHHUE aneKTpUYeCcKne ofenana TaKKe BKAOYANIM HECKONbKO TepmocTaToB 6e3onacHocTy,
KOTOpble OTKAOYAIN OAEAN0, ECIN €r0 YaCTb ONACHO HarpeBanach.

B 1942 rogy leoHapp B. Kyk 13 komnaHmum General Electric USA, KpynHenwero npounssoautena 8 CLUA B To Bpems,
n3obpen cnMcteMy KOHTPOIA TeMnepaTypbl, KOTOPaA CTana CaMOM pPacnpoCTPAaHEHHOW ANA HarpeBaTe/bHbIX O4eA .
MaTteHT CLUA 2,383,291 6bIn NnpuHAT B 1945 roay.

Kak n B cueTymMKe aHeprmm Sunvic, cuctema ynpaB/ieHMA BKAtOYana BUMETaNIMYeCcKyto NONOCKY, Harpesaemyto
HeboNbWMM MAaZOMOLLHBbIM 3NEKTPUYECKMM PE3NUCTOPOM, YCTAaHOBJIEHHbBIM PALOM C OCHOBHbIM PE3UCTOPOM.
HacTpoiKa, ocHOBaHHas Ha PAacCcTOAHMM, HA KOTOPOM BumeTann aepopmupyetca gna NPUBEAEHUA B AelcTBUE
KOHTaKTa, M03BO/ANA AUCTAaHLUMOHHO PEeryJimpoBaTb MOLLHOCTb [/TaBHOIO pe3ncTopa nyTem U3MeHeHMUA LIMKI0B
HarpeBa. 9Ta cucTema TaK»Ke bblia YyBCTBUTENIbHA K KOMHATHOM TemnepaType.

Exclusive G-E Bedside Control—set it once a season
—for the nightlong warmth you want. At bedtime, just
turn blanket on. If room temperature changes, Control
adjusts automatically! Bed (and you) stay comfortably
cozy all night—every nightl

Cuctema gna perynmpoBaHma MOLHOCTUM BUMETaNIMYeCKUX HarpeBaTeNbHbIX 1946: Peknama HOBOI CUCTEMbI KOHTPOAA TeMnepaTypbl OT
04esAN U AONONHUTE/IbHOE CONpPOTUB/IEHMe B Kopnyce (1942 roa, nateHT Kyka) General Electric

Fig]
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B 1954 roay Mopuc MNbep MapLan, pabotaBwmin B KomnaHuu Tisselec, opopmma naTeHT Ha BUMETANNNYECKUI
BblK/t0OYaTeNb. B flaHHOM M34enmMmn ncnonblyerca Heb6oNblWON nocnenoBaTebHbIM pesucTop (Hom. 22) Ha
HarpeBaTe/bHOM oAeANe, OH MeAJIEHHO Harpesasn bumeTtannnyeckyto nonocky (5). Llenbto gaHHoOro nsobpeteHusa
6bl10 cO34aHMe TaiMepa Harpesa, KOTOPbIA aBTOMATUUYECKN OTKAOYAEeT Harpes Yepes onpeseneHHoe Bpems.
Mapwany He yaanocb A406UTbCA MOCTENEHHOro ynpaBAeHUA HarpeBoOM, XOTA ero cucTema odeHb 6aM3Ko nogoLuna K
aTOM nAee.

MpumepHo B 1960 roay ¢dpaHLYy3CKMe HarpeBaTesbHble oAesana bbin ocHalWeHbl 610KamMKM yrnpaB/ieHus,
YCTAHOB/IEHHbIMW HAa CMJI0OBOM Kabene obopyaoBaHusa, Ha ocHoBe cuctembl Cook kKomnaHuu General Electric.

Airaile Ha3Bana ux Variotherm, a Calor caenana ux 4oCTYNHbIMKW B CBOMX BbICOKOKNACCHbIX Npubopax, noa4epKmBasn nx
HACTPOWKY M YyBCTBUTE/IbHOCTb K KOMHATHOM TemMnepaType.

Catzi 22,56 wtimhoatoom )
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1961 bnok ynpaBneHusa «Textoréve», perynmpyemas cuctema 1970 r. HacTpoiika mowHocTu GEC (General Electric, AHrANA) Ha aHIIMIACKOM
General Electric, CLUA, yyBcTBMTENbHAA K KONEBaHUAM HarpesaTenbHOM oaeane. lNpeanonaraemoe CONPOTUBEHME YETKO BUAHO HaL,
TemnepaTypbl, HO C MeAJ/1IeHHbIM OTKAOYeHNeM 6UMETaNNNYECKUM U MefIeHHbIM npepbiBaTenem (Konnekuus Ultimheat).

(Katanor Calor 1961, Myseit Ultimheat)

1972 r. BNOK ynpas/iieHUa MOLHOCTbIO, M3rOTOB/IEHHbIM KoMMaHuel Jidé B Jlumoke nog mapkoi Jidéstat. Caman ycrewHas 13 Bcex cuctem. O4eHb maneHbKas
N0 pasmepy, OHa PerysmpyeTca U BCTPOEHA B 3/1EKTPUYECKYIO BUJIKY. ITO eIMHCTBEHHAs MOAEb C 3aLLEe/IKMBAOLMMCA MarHUTHbIM KOHTakToM. OHa He 6bina
NpeB30NAeHa 3N1EKTPOMEXaHUYECKMMM CUCTEMAMM BMJIOTb A0 HbiHewwHel anoxu. (Konnekuma Ultimheat)

1995: AMepuKaHCKoe HarpeBaTe/ibHOe O4EAN0 C 3EKTPOCHETYMKOM, aHaNOrMYHOe pa3paboTaHHoMy 6osiee Yem 3a 50 neT Ao atoro Kykom B 1942
rogy. BHeWHWiA BUA 1 BUA BHYTPEHHEro brmeTanna AeMOHCTPUPYET MeAJ/IEHHbIV pacLenuTeb ¢ NpesnoaaraeMbiM CONpoTUBAeHUEM. EANHCTBEHHbIM
npumeyaTe/IbHbIM HOBLIECTBOM B 3TOW MOAENM ABNAETCA Hannume GpunbTpa wymonoaasneHns (Konnekumsa Ultimheat)

HaumHaa ¢ 1990-x rogoB, MUHMATIOPU3ALMA S/TIEKTPOHHbBIX KOMMNOHEHTOB MO3BO/IM/IA CO3A4aBaTbh 60/1ee KOMMNaKTHble
CUCTeMbl HaCTPOMKM. OHM BKIOUYAIM B Ce65 HE TONIbKO BbIKAKOYATENb, PErYIMPOBKY MOLLHOCTU M TEMMepaTypbl, HO U
bYHKUMM 3aTEMHEHMA U Talimepa “BKAtoYeHns” 1 “BbikaoveHns”.

&
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2019 bnok ynpasaeHnA o4eAN0M C HEMpPepbIBHbIM 2019 bnok ynpasneHua ogeanom c HenpepbiBHbIM 2019 bnok ynpasaeHuna gna Tepmoperynmpyembix
3/1€KTPOHHbIM YNpaB/iieHNEM MOLLHOCTbIO 3/1eKTPOHHbIM YNpPaBieHUEM MOLLHOCTbIO HarpeBaTe/bHbIX 0AeAN C LdpPoBOW MHAMKALMEN
(konnekuma Ultimheat) (Konnekums Ultimheat) yepes TEPMOPEIUCTOPHbIN 30HA,, BCTPOEHHbIN B
oborpesaemyto 30Hy (Ultimheat Collection)

OrpaHuuuTenu Temneparypbl

MepBblii NpUMEpP OrpaHMUYUTENA TeMMNepaTypbl B TMBKOM HarpeBaTe/ibHOM 3/1emMmeHTe bbin pa3pabotaH Kamuaem
dpprottom B 1902 roay. OH COCTOAN M3 TOKONPOBOAALLEN YAaCTU, U3FOTOBEHHOW M3 JIEFKOM/IABKOrO CM/iaBa npu
Temnepatype 70°C. Takoe pelleHne NPUBENO K TOMY, YTO 3TO YCTPOMCTBO NepecTasnm UCnoib30BaTh.

B 1912 roay Yunbam XopdmaHH ns Aetpoiita (CLUA) nonyymn nateHT Ha rMBKMIA HarpeBaTeNbHbIA KOHTYP C ABYMSA
PasIMYHBIMU CUCTEMAMM YNpPaBAEHNSA: BUMETaNIMYECKON CUCTEMOW, KoTopaa obecrneymBana peryiMpoBaHue
TemnepaTypbl, U CUCTEMOW NPefOXPAaHUTENbHOrO BblK/AOYaTeNsA, KOTopasa paboTana 3a cyeT coyeTaHua
HM3KOTEMMEPATYPHOTrO Ch/iaBa, MPMBAPEHHOro K 2 nonactam. Kasanocb Ma/sioBEPOATHbIM, YTO 3@ 3TUM MAaTEHTOM
roc/ieayet peasabHOe Npon3BOACTBO, MOTOMY YTO KOHCTPYKLMA TePMOCTaTa He No3Bo/Aia paboTaTb A0MKHbIM 06pa3om.
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1912 OrpaHuuuTenb U3 erkonnaskoro cnaasa XopdpmaHa ans 1912 BumeTannuyeckuin Tepmoctat XopdpmaHa ans corpesatoLLero
HarpesaTenbHoro ogesna (nateHt CLUA 1096916). opeana (nateHT CLUA 1096916). J npeactasnseT coboit bUmeTananyeckyto
JlerkonnaBkuii cnias cBapusaeT BmecTe nonactm M u N IONaTKy, 3aKNenaHHyto ¢ 060MX KOHLLOB. INEKTPUUYECKUIA KOHTAKT JOMIKEH

pa3MbIKaTbCA MEXKAY NONACTbIO J, AedopmupyioLLeiica Npy NOBbILLEeHUN
TemnepaTypbl, U yCTaHOBOYHbIM BUHTOM K

B nocneaytowme rogbl 1 BNAOTb 40 BTOpoli MUPOBOI BOMHbI, HECMOTPA Ha CyLL,ECTBOBAaHWE HEKOTOPbIX MAaTEHTOB,
B 3aNMCAX NPOU3BOAMUTENEN HET YNTOMUHAHUNA 06 orpaHMyMTENAx TemnepaTypbl. [POCTO yKasbiBaioCb, YTO
HarpeBaTe/ibHOe 0AeA0 AOMKHO ObITb BbIK/IOYEHO, KOFAA NOCTE/Ib HArPeeTes, U He AO0NKHO paboTaTb HEMPEpPbIBHO.
HauunHana ¢ 1930-x rogos, pa3Butne bBUMeTanamyeckmx TexHonoruin nponssoacrtea B CLLUA no3Bonnno M3rotaBameath
HeboNblUMe OorpaHUUYUTENM TemnepaTypbl. HM3Kas MOLLHOCTb, Tpebyemas B 3TUX npumeHeHusx (ot 50 ago 150 BT),
03HAYaeT, YTO OHM MOTYT BbITb CAeNaHbl HAMHOTO MEHbLIMMM.

B 1955-1970 rogax pasmep pbiHKa (Bo PpaHumm npounssoamnnock ot 300,000 ao 600,000 oaean c nogorpesom B roa)
3aCTaBWU/ MHXKEHEPOB MCKaTb 0COOble TEXHUYECKUE peLLeHu .
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10 Hos6ps 1941 roga B CeHT-Jlynce JloypeHc XoBap4 nogan nateHTHyto 3asBKy (CLUA 2,328,342) Ha MUHUATIOPHbIM
TEPMOCTAT AJ/1A HAarpeBaTe/IbHOTO OAeANa C MeA/IEHHbIM Pa3pyLIEHNEM, @ TAK}Ke Ha 3aLUUTHbIN KOPMYC, BKAOYALOLLMIA
YCTPOMCTBO A5 3aLMThI OT pa3pbiBa NpoBoga (A1a komnaHuu Knapp Monarch of Saint Louis).

B 1944 roay nHxeHep CuaHun Aptyp CUHIATOH MO 3aKa3y NPOM3BOAUTENA HarpeBaTe/bHbiXx ogeAan Thermega Ltd B
JloHAoHe pa3paboTan MUHMATIOPHBIN OFrPaHMYUTENIb MTHOBEHHOTO AEMCTBUA ANS HAarpeBaTebHbIX ogesan (1944, 3 mas,
6puTaHckmin nateHT 609,082, 3apernctpmposaH B CLLIA B 1948 rogy).
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1944 OrpaHuumnTenb bbICTPOro oTkAYeHUA Thermega Ans HarpeBaTeibHbIX O4eAN 1947 Tepmonna3m Calor, BUA Ha HarpeBaTe/IbHYO YacTb C ABYMA
TepMocTaTamy B 3aLuyLLeHHo 06o04Ke (RT) M TpexnosnLMOHHbIM
nepekatouatesnem (IRT). (Cat Ultimheat)
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UcTtopuueckoe BeegeHune &

TepmocTaTbl U OrpaHMUYUTENN TeMNepaTypbl cTanu 06a3aTeNlbHbIMM B HarpeBaTesbHbIX ogeanax 6aarogapa U3MeHeHuaAMm,
BHeceHHbIMm NFC 73-147 B 1957 roay. B mogensx, ncnonb3syowmx obblYHbie HECAMOPETYINPYIOLLMECH Pe3nCcTopbl, UX TpebyeTcn
He meHee AByx. Mx ponib 3aKknto4Yanacb B Tom, 4Tobbl M3bexaTb neperpesa, 0CO6GEHHO ecan NoKpbITUeE (MK Tepmonaasm) 6110
C/IOXKEHO CaMO Ha cebs UK HaKPbITO ofesanom. Ha 3T TepmocTaTtbl 6bI10 HAZIOXKEHO CEPbEe3HOE TEXHUYECKOE OrpaHUYeHUE - OHU
OO/KHbI BbIIM UMETb HU3KKUIN TemnepaTypHbIid AnanasoH (o1 1 ao 2°C), ytobbl 06ecneynTb NOBTOPHbIN HAarpeB NMoOKpPbLITUA Nocae
ycTpaHeHuA AedekTa. ITO orpaHUYeHne caenano TEXHUYECKM HEBO3SMOXKHbBIM MCMNO/b30BaHWE ManorabapuTHbIX OrpaHUYmUTeNEin
B BMAE 3aleNKu. EAMHCTBEHHBIMUM YCTPOMCTBAMM, OTBEYAOWMMU 3TUM KPUTEPUAM, BbINM OrPAHUYUTENN C MEANEHHbBIM
pa3pbIiBOM, B KOTOPbIX Masible Pa3mepbl COYETANIUCL C HEHONbLIMM TeMNEPATYPHbIM AMana3oHoM. B 1955 roay, Koraa KomnaHua
Calor BbinycTMNa Ha PbIHOK CBOM HarpeBaTe/ibHble O4eANa NO aMEPUKAHCKON NULEH3UU, 3TO BblM OFPaHUYUTENN MeSNEHHOIO
OencTBmA, npekpacHo paboTtaswue B cetn 110 B B CLUA, rae oHM MCNONb30BaNUCh. DTU OrPaHUYUTENM OblAM 3aLLULLEHBI OT
NblaK, BAAMM M YaCTUL, M30ALMOHHOIO BOM/IOKA HEOObLWIMM BOAOHENPOHUL@EMbIM MelLKoM 13 PVC, 1 3To BbI3blBasIo cO34aHue
pagunonomex. MocteneHHbI nepexos co 110 Ha 220 B B 1960-x rogax TONbKO YCUAUA MOMEXM.

B 1957 roay Mopuc Hopx Molice }epBe3o, nponssogutenb Tepmonnactos (npocnekT Hopxa LiopaHa, 151, Jle-MaH),
pa3paboTan KOMNAKTHbIN BUMETAaNANYECKMIA TePMOCTaT Mo TOProBoM Mapkoi Evo-Stop B 3akpbITOM Kopnyce € yayyleHHbIM
MeZa/IeHHbIM npepbiBaTenem, 4Tobbl NpeoaoneTb NPobaemMy paguonomex, U NpeaHasHaYeHHbIN cneunanbHO ANa NoAOrpeBa
ogesn. (MateHT 1169253)

Ewe oaHoM npobnemoli TemnepaTypHbIX OrpaHNYMTENel HBbII0 MeXaHUYECKOe CONMPOTUBAEHME UX MPOBOAHMKOB Tare. B 1958 roay,
yTo6bl NPEOLONETL ITOT HeAZOCTaTOK, Mopuc Mbep MapLuanb M3 KomnaHuu Tisselec NpeaoXMA NOHOCTbI0 HAMOTATb NMPOBOAHUKM
BOKpPYr TepmocTaTa.
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1958 Cnocob ycTaHOBKM OrpaHuunTenei gns npeaoTspaLleHns pa3pbiBa CBAPHOTO
WwBa Ha TepmoctaTe (MaTeHT Tisselec 1.204.242)
1960 KomnaHua Rhonéclair BbinyckaeT cBOM HarpesaTte/ibHble ogesna ¢ 2 TepmocTatamu ¢ mapkuposKkoii NF-USE-APEL, a TaKkke

NvHuio 6e3 TEPMOCTATOB M, COOTBETCTBEHHO, 6es MapKkuposku NF

OrpaHuunTenb TemnepaTtypbl HarpesaTenbHoro ogesna Calor ¢ MeaneHHbIM pa3pbiBoM, OTKasMBpoBaHHbIN Ha 80°C (okosno 1960 r.). O6paTuTe BHUMaHWE Ha
BOAOHenpoHuLaemyto PVC BTYNIKY, MPUBApPEHHYIO K MPOBOAAM, U NETI0, CAENAHHYI0 31eKTPUYECKMMM MPOBOAAMM, NMPOXOAALLMMM Yepes OTBEPCTUE B KaXKAOM
KNeMMme - 3TO CAeNaHO AR YCTPaHEeHMA PacTArMBalOLLMX HanNpsAKeHWi Ha npoBogax (konnekuus Ultimheat)

OrpaHuuuUTeNb TEMMepaTypbl HarpeBaTeIbHOro o4enna ¢ MeA/IeHHbIM Pa3pbiBOM, UCNOAb3YETCA B COYETaHMM C aHIIMIMCKON CUCTEMOW ynpaBaeHus
MoLLHOCTbIO Npoun3BoacTea GEC (General Electric Company). OH NoKpbIT BogoHeNpoHuULaemoi PVC BTy/IKOM, NpuBapeHHOW K nposogam. Okosio 1970 roaa
(Konnekuus Ultimheat)

wtimhoatoom ) etz 2.2-3




Uctopuueckoe BeegeHune &

B 1960-x 1 1970-x rogax noABUIOCb MHOXECTBO MUHMATIOPHbIX OrpaHUYMUTeNnel TemnepaTypbl C 3aWenNKmMBatoWwmmca
nepek/toyaTesIem, U3roTOB/IEHHbIX TaKUMM KOMNaHMAMM, Kak Augé and Cie u Imphy (®paHums), Texas Instruments (CLLUA), Portage
Electric, (CLLA) n Uchiya (AnoHus), Ho ux ycrnex 6bin BeCbMa orpaHuyeH B 061acTi 6bITOBbIX 04/, MOCKO/bKY UX TEMNEPATYPHbIE
AManasoHbl OblIM CULWKOM BEINKM.

B 1959 roay uHxkeHepbl Banbtep X. Mokcy u AHpu [13Bmza dnwTeiH u3 Texas Instruments USA nofanu 3asBKy Ha nateHT (3104296)
Ha MMHWATIOPHbIN 3alLEeNKMBAKOLWMIACA TepMOCTaT. OTa MOJE/Nb CTasna NepBoi M3 6ONbLION NNHENKN YCTPOMCTB Takoro Tuna -
cepum SL11. Ho, HecmoTpAa Ha Masible pasmepbl M NIOTHYIO COOPKY, OHA PEAKO UCNO/b30BaNnach A8 U3rOTOBAEHWUA SNEKTPUYECKMX
04eAN W HALW/A CBOM PbIHOK B KaTyLIKaxX A1A ABUraTENEN.

1961 6MMeETaNIMYECKMI MUHMATIOPHbIN BbIK/OYaTElb MTHOBEHHO AEMCTBUA 415 HAarpeBaemMblX oaes i,
COBMECTHbI naTeHT Sté Auge et Cie n Imphy sa Ne FR1296066 (®paHuus)

FIG. I. FIG. 3.
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1963 MuHMaTIOPHbIN OTLLENKMBAIOLWMICA orpaHnumnTenb Portage Electric (nateHT CLUA 3443259). Ero rnaBHOM 0cO6€HHOCTbIO Bbl1a PeryIMpoBKa 3a4aHHOro
3HayeHuA c NoMolLLbto Hebonbworo byropka B kopnyce (N2 14), yto 6bi10 NoaxBaveHO 60/bLIMHCTBOM NPOU3BOAUTENE.

B 1966 roay mH»keHep komnaHuu Texas Instrument Puuapa T. AyaetT pa3paboTan Hanbosiee NpocToi B MPON3BOACTBE
OTLLENKMBAIOLLMIACA OFpaHUUYUTENb TEMMEPATYPbl, KOTOPbIN BblA NpeacTaB/ieH Ha PbiHKe Kak cepus 7 AM. 3T1a
Mofesb coyeTana B cebe KaK MMHMATIOPHOCTb, TaK M HU3KME TemnepaTypHble AMana3oHbl. B HacToAllee Bpems OHa
BbIMYCKaeTCA MHOXECTBOM NPOn3BoAUTENEN, BKIOUYaA BOAOHENPOHMLIaEMbIE BEPCUM.

Filed Dec. 30, 1966 Sheet _2 of 2
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1966 MateHT Puyapaa T. Ayaetra ans Texas Instrument (nateHt CLUA 3,430,177)

Catzrz.2.40 wtimhoatoom )
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TOJIbKO A/19 03HAKOMJIEHWA U MOTYT BbITb MU3MEHEHbI 63 NpeABapuUTENbHOM KOHCYAbTaL UK
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1978 Komnanusa Uchiya paspabaTbiBaeT MUHWUATIOPHbIN OrpaHn4mnTENb BogoHenpoHuuaembli bumetannmyeckuii orpanunumtens Uchiya UP32 Ha
8X5, (22,7x4,4x 6,8 Mm) C OTLLENKMBaHWEM ANA HarpeBaTenel ogesn. Ero HarpesaTenbHom ogesne Gitem (Konnekuumsa Ultimheat).

BOZOHENPOHULIaeMasn Bepcus ctana mogenbto UP32 (Ultimheat, myseiHbii Katanor)

B 1964 rogy KomnaHus Portage Electric paspaboTtana mogens E ¢ MeasieHHbIM pa3pbiBOM, MOXOXKYHO MO BHELIHEMY
BMAYy Ha mogenun B n C B cBoei inHelKe. 1o mepe pa3BUTUA NPUMEHEHMUA pPa3paboTKM B HarpeBaTeNbHbIX 0geanax,
B 1984 rogy KomnaHua co3gana cneuyanbHyo Moae/b YCTPONCTBA A5 3TOr0 NPUMEHEHUS, KOTopan bblia NIOCKON,
C 0OXKMMHOM KNEMMOM Ha KaxXaoMm KoHLe - mogenb Al. 3Ta mogensb b6bina ogobpeHa UL cneunanbHo ansa ogesn ¢
nogorpesom B UtoHe 1984 roga. 3atem, B 1991 roay, nocnegosBana mogens E ¢ HOBbIM gM3aliHOM
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Tepmoctat E-Tuna ¢ megsieHHbIM pa3mbikaHnem Electric Portage (1991) 2019 OTLenKkunBatoLWmnca orpaHUunTeNb
TEMMepaTypbl AN1A HarpeBaTeNbHbIX TPAaHCHOPMEPOB,
3aMMCTBOBaHHbIN 13 mogenu Texas Instruments 7AM

1966 roga, pabotatowmit npu 230 B, B n1aCTMKOBOM
BOJOHENPOHMLLAEMOM Kopnyce. TemnepaTypHbIi
AmanasoH ot 5 go 8°C. Tun V7AM.
(Konnekyus Ultimheat)

wtimhoatoom ) etz 2.2-41




nunelqrAdHoH noHauraLmdedaTadu €99 IGHOHIWEM 91199 LAIOW M BUHBLUWONBHEO BT OM9uUOL
I9HDheHERHTDAU ‘Xerdoudeu XMHIDhUHXIL XIGHHET 8 919WaAgaroudn ‘nnnLondariedex ‘BUHEIULO ‘UKaLdDh ‘UNTIHATOL MSMEH WaNHEa0g10HIMAS800 WIGHHBOLI0U J UEBED g

www.ultimheat.com

0D
=
x
(0]
=
I
(=)
x




TexHU4YecKoe BBeaeHue

nnnelqrAdHoOH noHaraLmdeaTadu €99 IGHIHIWEM 9LI9Q LAIOW M BUHBLUWONBHEO BUT OX9LUOL
I19H9heHERHTadU ‘XeLdoudeu XMHIDhMHXIL XIGHHET 8 91awaAgaroudn ‘mxnLondariedex ‘BUHEIMLIO ‘UKILADK ‘UUTIHATOAU MaMeEH WaKHEE0aL1OHIMAS800 WIGHHBOL1J0U J UEKED g

Cat21-2-2-43

www.ultimheat.com

KoHTaKTbI




TexHU4YecKkoe BBegeHue

nunelqrAdHoH noHauraLmdedaTadu €99 IGHOHIWEM 91199 LAIOW M BUHBLUWONBHEO BT OM9uUOL
I9HDheHERHTDAU ‘Xerdoudeu XMHIDhUHXIL XIGHHET 8 919WaAgaroudn ‘nnnLondariedex ‘BUHEIULO ‘UKaLdDh ‘UNTIHATOL MSMEH WaNHEa0g10HIMAS800 WIGHHBOLI0U J UEBED g

www.ultimheat.com

KoHTaKTbI

-
5
(o]

Cat




B cBA3K C NOCTOAHHbIM coBeplleHCTBOBaHMEM Hawemn npoAyKUUN, YepTeXn, onnMCaHnA, XapaKTepuUCTUKU, UCNoib3yemble B AaHHbIX TEXHUYECKUX NaCNOopTax, NpeaAHa3Ha4YeHbl

TONbKO ANA O3HAaKOMNEHNA U MOTYT ObITb USMEHEHbI 6e3 npe,qBapMTeanoﬁ KOHCYy/1bTauumn

C npuxoaom Ha pbIHOK MHOTUX Npou3BoaUuTenei u
pacnpocTpaHeHnem NPoaaXK yepes UHTEepPHeT 6e3 KaKux-
NN60 TEXHUUYECKUX XapPaKTEPUCTUK, NOABUIOCH MHOXKECTBO
NPOAYKTOB, Yalle BCEro NpPocTbiX BU3yasbHbIX Konun, 6e3
KaKoro-mbo TeXxHMYeCcKoro NOATBEPXKAEHUA, U NOKYNKA KOTOPbIX
OCYLLLEeCTBNIAETCA Yalle BCero C y4eTom KapTUHOK U LEeHbI.
3TUM TeXHUYECKUM BBeAeHUEM Mbl XOTUM NOKa3aTb, YTO Hall
NOCTOAHHbIN NOUCK YCOBEPLUEHCTBOBAHUNA U NPEBOCXOAHbIX
TEXHOJ/IOTUM - 3TO eAUHCTBEHHDbIN CNOCcob NpeaoCcTaBUTb HaLLMM
npodeccuoHaNbHbIM KIMEHTAM HAaAEeXHble U YCTONYUBDbIE
pewweHnsa, NpPMHUManA BO BHUMaHUE MHOIOUYUC/IEHHDbIE
TexHun4ecKkue “nogBoaHble KaMmHU” B cdhepe rMbKMUX CUAMKOHOBbBIX
3/1eMEHTOB.

HuUYTO B KOHCTPYKLMM HALLUX YCTPOMCTB He b0 OCTaB/NI€HO Ha
BO/IIO C/lyyas uam npubamkenuna. Echm He yKa3aHO UHOe, Bce
McNbiTaHMA Nposoauancb B nabopatopumn Ultimheat.
Ultimheat ceptudunumposaHa no craHgaprtam ISO 9000-2015 un
ISO 14000-2015 (nocnegHue cywecrteylowme sepcumn). OHa TaKKe
ABnaerca ceptudULMpPOBAHHOM NPABUTENIbCTBOM KOMMNaHUEN
BbICOKMX TEXHO/IOTUMA.

wtimhoatoom ) ezt 2.2-45
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TexHU4Yeckoe BBegeHue &

MpombiwneHHble HarpeBaTenbHble pyballku un ogeana
TexHu4yecKoe BBegeHUue

MNepBaa yactb:
pa3nnyHble UCNbITaHUA Ha NOBTOPHOE HarpesaHue

1. Yem oTIMHaIOTCA NPOMbILL/IEHHDbIE cOorpeBatoLme py6baliku U oaeana ot 6bITOBbIX COrpeBalowWwmx ogean?

JleKcuKa:

- NMpombllwneHHbIN HarpeBaTenb pybalwek MMeeT 3aXKMMHYIO CUCTEMY ANA KPenaeHUA K BEPTUKAZIbHOWN CTEHKe
KOHTelHepa

- MpomblIWNeHHbIN 0borpeBaTenb A5 OAesN NpeAHasHavyeH 414 pasMelLeHNsa Ha rOPU30HTaNbHOM NMOBEPXHOCTU, OH
He MMeeT PeMHEN, a TOJIbKO KOJibL,a NO NepUMETPY A1A BOSMOXKHOIO KpenseHus.

9TO eAMHCTBEHHbIE PA3/IUUYMA MEKAY STUMWN ABYMA NPOAYKTAMMU.

XOTA BHELWHe 3TN YCTPOMCTBA NMOXOXM Ha OblITOBble corpeBatowmMe ofenna, UX KOHCTPYKLMS M paboTa ropasgo
CNOXKHEe, a TEXHO/IOFMA HAMHOIO COBEepLUEHHee. B 4HacTHOCTU, MOXXHO OTMETUTb CAeAYIOLLINE OTANYNA:

1/ - Bonee WUPOKKUIA AnanasoH paboumx Temnepatyp, ot -40 ao +120°C (u go 200°C a4na HEKOTOPbIX MoAenen) BMecTo
+20 go +50°C

2 / - lWar ceTn HarpeBaTe/bHbIX MPOBOAOB 6onee NAOTHbIN - 40 20 MM BMmecTo 50-70 mm, UTo obecneymBaeT NyyLlyto
04HOPOAHOCTb TEMMEPATYPbLI U MO3BONSET N30EXKaTb JIOKAZIbHOIO Neperpesa Npu NaoXoi Tennonepesaye

3 / bonee BbICOKMI AnManasoH mMmolHocTu: 50-150 BT, 4TO COOTBETCTBYET NMOBEPXHOCTHOM MAOTHOCTM MOLLHOCTU OT
0,04 Bt/cm? go 0,06 BT /cm? ana 6bIToBbIX 0aesAn, no cpasHeHuto ¢ 140-4400 BT, ot 0,05 Bt/cm? go 0,135 Bt/cm? ana
NPOMbILLIEHHBIX MOKPbLITUI U MOKPbLIBA

4 / CunbHaA TenaomMsonauma ansa NpeaoTBpalleHnsa NoTepb Tenia B HAPYKHOM HanpaBAEHUN U YAYULLIEHMUA WX
3HepreTMYeCKUX XapaKTePUCTUK

5 / KOHCTpyKLMA TENao- U 31eKTPOU30AALMM, YCTOMYMBAA K HarpeBy, BOAOMOMOLWEHMIO U BO3AENCTBUIO BOAAHbIX
cTpyli (IP65), 4TO OYEHDb PeaKo AOCTUrAETCA B BO/bLLUMHCTBE ObITOBLIX MOAENEN

6 / DNeKTPUYECKOE CONPOTUBIEHNE N30ALMK NO KpaliHel mepe B 10 pas Bbilwe, Yem y 6bITOBbIX 04EAN

7 / TlonHoe 3a3em/ieHne C MOMOLLbIO META/IIMYECKOM OMNETKM, BHELIHEN NO OTHOLIEHMIO K HarpeBaTeibHbIM LHYPaM,
obpasytowelt mexaHMYeCcKyto 3aluTy M obecneymBatowweln 3a3emaeHne B caydae neppopaLnm Uan KOpoTKoro
3aMblKaHMs. Takas 3allMTa OTCYTCTBYET Ha ObITOBbIX OAennax.

8 / Tepmo3salumTa TeMnepaTypbl NOBEPXHOCTM C YNPEKAAOLWMM AeNCTBMEM A8 NPEA0TBPALLEHNA Neperpesa CTEHKM,
NMO3BO/IAOLLAA UCMO/b30BATb U34E/IMA HAa EMKOCTAX U3 CTEK/A, NAACTUKA UM MEeTANNA

9 / ®duKcauma Ha KOHTeMHepax C MOMOLLbIO PEMHEN U CTPAXOBOYHbIX NeTenb AN 3GPEKTUBHOMO 3aTATMBAHUA, NIETKO
perynupyemas, ¢ MArKMM 3aKpbITUEM KOXKYyXa CBEPXY, 06ecneymnBatowMm COXpaHEHME MONOKEHUS 6e3 CKONbKEHUA.
10 / Pa3Ho06pasne MeTo40B KOHTPOA TeMnepaTypbl:

- Harpes B 3aBMCMMOCTM OT HAPYKHOM TemnepaTypbl (GYHKUUA aHTU3amMepP3aHUs),

- HarpeB B cOOTBETCTBMM C TEMMEPATYPOI NOBEPXHOCTU pPe3epByapa,

- Harpes no TemnepaTtype B LLeHTpe 06bema HarpeBaemoro NpoayKTa (Mcnosb3yercs B

[OMONIHEHME K HAarpeBy No TeMnepaType NoBepxXHOCTH).

3TN cUCTEMbI KOHTPO/IA TeMMepaTypbl B UX 3NEKTPOHHbIX BEPCUAX obecrneymBatoT cTabuabHOE U ONTUMU3UPOBAHHOE
noBbllleHMe TemnepaTypbl 6e3 neperpesa

11 / Wnpoknit BbIGOP aKceccyapoB: M30ASALMOHHbIE KPbILKKW, HA3EMHbIN TEMNON30NATOP, MELLAJIKA C PEryINPYEMO
cKkopocTbio, GFCI.

2. MapameTpbl, BAUAIOLWME HA NPOAO/MKUTENBHOCTb NOBbIWEHUA TeMnepaTypbl

Haunbonee yacrtbiii Bonpoc, 3agasaemMblii nosib3oBatenamu: “CKonbKo BpemeHu TpebyeTca Bawiemy ogesany, 4tobbl
HarpeTb Moo 604Ky U KOHTeHep?”

[nA oTBETa Ha 3TOT BOMPOC HEOOXOAMMO U3YyUYUTb PAS NAaPaMeTPOB, OCHOBHbIMW U3 KOTOPbIX ABAAIOTCA:

- 06wuit oborpeBaemblii 06bem.

Mpw 3agaHHOM MoLLHOCTN BobLLOM 06beM HarpeBaeTcsa bbicTpee, Yem Masbli.

- MonHasA NPUNOKeHHas MOLHOCTb.

Bonee BbICOKasa MOLLHOCTb 06bIYHO HAarpeBaeT bbicTpee.

- PacnpegeneHne MOLLHOCTMU.

Harpes, pacnpefeneHHbI Mo BCel macce UM No BCeM CTeHKaM, obecneyunT 6onee BbICTPbIN HarpeB 06bEKTA, YeM
Harpes, CKOHLLEHTPUPOBaHHbIM Ha HEOO/IbLIOW NOBEPXHOCTM pe3epByapa.

- TennonpoBOAHOCTb XKUAKOCTU.

Yem BbliLLE TEMNONPOBOAHOCTb XKUAKOCTU, TEM BbICTpEE TEMN/IO NepesaeTca Bcel macce.
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- TennoemKoCTb }KUAKOCTM.

MocKoNbKY TENI0EMKOCTb NpeacTaBaseT cobon sHepruo, KOToOpyto HEOBXOAMMO NPUAOKUTL K Macce XKUAKOCTU ANA
ee HarpeBsa, *KMJKOCTU C HU3KOWN TENN0EMKOCTbIO (Hanpumep, HedTb) byayT HarpeBaTbCcA NPU PaBHOM MOLLHOCTM
ObICTpee, YeM KUOKOCTU C BbICOKOM TEMIOEMKOCTbIO (Hanpumep, Boaa).

- KuHemaTtnueckas BAasKocTb (V)KuakocTum.

Yem 6onee BA3KasA XKUAKOCTb, TEM MEHbLUE KOHBEKLMOHHbIE TOKU. TakMm 0bpa3om, Tens0Bas sHeEPrua nepenaeTcs
megneHHee. B HEKOTOpPbIX cayyaax oA BA3ZKUX, MaioNpOBOAALLMX NPOAYKTOB MOXET notpeboBaTtbcA fobasieHne
annapaTta 44 nepemeLlBaHus.

- Tennousonauyums.

YcTpaHAa noTtepu Tenna HapyKy, TENI0BaA SHEPrMA KOHLLEHTPUPYeTCA Ha pe3epsyape. M3onnposaHHbIn 6ak byaeT
HarpeBaTbcA bbicTpee. [JobaBaeHe KPbILKN M U30AUPYIOLLEN NMOACTAaBKM TaKXKe COKPaALLAeT BpeMa Harpesa.

- HayanbHaa Temnepatypa NpPoAyKTa, U, KOHEYHO, TeMMepaTypa, KOTOPYI HYXHO A0CTU4Yb. Yem Bonblue pasHuUua
MeXKAY HUMK, TEM A0/blLe BPpeEMA Harpesa.

- Tun KOHTpPONA TemnepaTypbl:

TemnepaTypHbIA KOHTPOJ/Ib MOXET YMEHbLNTb MOLLHOCTb, NOAABAEMYIO Ha pe3epByap BH6AM3KU 3a4aHHOIO 3HaAYeHMUA
(PID-perynmpoBaHue), u Takum obpasom 3ameanUTb Harpes, HO NPKU 3TOM OH MoAaBAaseT neperpes. Perynatop
BKNOYEHUA-BLIK/IOYEHMA HE 3aMeANUT POCT TEMNEPATYPbl, HO MOXET NPUBECTU K neperpesy. B 6oablwmnHcTBE
C/ly4aeB, MOCKOJ/IbKY peryiMpoBaHMe OCYLL,EeCTBAAETCA B 3aBMCMMOCTU OT TeEMNepaTypbl CTEHKWU, HAUAYYLWUM
BapMaHTOM peryinpoBaHua b6yaeTt TMMN BKAOYEHUA-BbIKNIOYEHUA C ONepeXKeHnem. B yacTHOCTM, HeyaauHoe
PACMNoNOXKeHNEe AATYMKA TeMMepaTypbl, HAaNPMMep, B CeEpeAMHe HarpeBaemMomn XUAKOCTU, YBEANYMBAET PUCK
rneperpesa CTEHOK M3-3a BPEMEHMU, KOTOpPOe TpebyeTca TeN10BON 3HEPrMm, YTobbl AOCTUYb LLEHTPA KOHTEMHEpPA.

- MakcumanbHO gonycTumasn TemnepaTtypa Ha CTeHKe:

TepmonpefoxpaHUTeNn, YCTAHOBAEHHbIE B HAarpeBaTe/bHbIX OAeANAX, OTPAHUYNBAIOT TEMNEPATYPY, AOCTUTAEMYIO
HarpeBaTe/bHbIM 3/IEMEHTOM WU CTEHKOM KOHTEMHepaA, YTOObl NPefoTBPaTUThL MX paspyllieHne B pesynbraTe
neperpesa. 9TO OrpaHUYEHNE MOMKET YBEIMUYNTDb NPOAOIKUTENBHOCTb HArPEeBa, B YaCTHOCTU, KOr4a Ten1006meH ¢
KMAKOCTbIO M/IOXOM M3-3a TENONPOBOAHOCTM CTEHOK KOHTEMHEPA, TEMI0NPOBOAHOCTM XUAKOCTM MU ee BA3KOCTH.

- Tun Harpesa:

9T0 MOXKET BbITb, MO MHEHWIO NOCTABLLMKOB, MPOBOANMOCTb, U3/IYHEHUE U AaXKeE UHAYKLUA.

KoHAYKTMBHOE pelleHune ABAAETCA CaMblM PAaCNPOCTPAHEHHbIM M CaMblM 3KOHOMMUYHbIM.

- Matepuman cTeHOK KOHTeliHepa:

BoukuM 1 6apabaHbl MOryT 6bITb METANIMYECKMMU, HAMPUMEP, U3 OKPALLEHHOM CTa/In UK HeprKaBetoLLen ctaan. XoTa
3T MaTepuranbl MMEIOT COBEPLUEHHO PA3HYI TEMIOMNPOBOAHOCTb, OHWU BbIAEP)KMBAKOT TEMMNEPATYPY NOBEPXHOCTHU
Bbiwe 100°C.

CyuwectByeT Bce 6onblue 1 6osblie 6OYEK U KOHTEMHEPOB M3 TEPMOMIACTUYHOIO MaTepunana, Noay4YeHHbIX
Pa3ANYHbIMK cnocobamu GOPMOBKMU, HO BCEX UX 0OBEAUHAET pasmMArYyeHMe Npu NOBbILEHUN TEMNEPATYpPbI.
Hanbonee pacnpoctpaHeHHbIM TepMmonaactom ans 6oyek, 6apabaHos 1 IBC ans npombIlNEHHOTO UCMOJIb30BaHUA
asnsetca HDPE (nonnaTuieH BbICOKOM MAOTHOCTM), YaCTO YKa3blBaeTcA MaKcumManbHasa Temnepatypa 80°C, HO TaKxKe
MCNONb3YTCA noannponuaeH, nonmamung, PBT u mHorne gpyrme tTepmonaactbl. Kak npasuniao, Ana NnaacTUKOBbIX
eMKOCTeN TemnepaTypa NOBEPXHOCTM He AoAXKHa npesbiwaTb 70°C, a ana cteknaHHbIX - 50°C.

- [ocTyn K NOBepXHOCTU KOHTENHepa:

Hanny4ywumin cueHapuii - Korga HarpeBaTebHOE OAEeAN0 HAaXOAUTCA B HEMOCPEACTBEHHOM KOHTAKTE CO CTEHKOWM
KOHTelHepa. Hauxyalwuii caydait BOSHMKAET, KOraa Meay CTEHKOM KPbIWKU U CTEHKOM KOHTEeMHepa MMeeTcs CA0M
BO34yXa. ITa nocneaHAA KOHPUrypaums Yaule Bcero Habnogaetcs B IBC, MOCKOMbKY OHWM YacTo YKpenaeHbl BHELHEN
MeTaIZIMYECKOM K/IeTbtO, KOTOpas NPeaoTBPALLAET NPSAMON KOHTAKT CO CTEHKOM.

- TennoBoiA rpagneHT MeXxAay LeHTPOM U AHOM pe3epByapa:

DTOT TEN/I0BOM rpagneHT moxeTt gocturatb 20°C, n B ciydae mMeTan/IMYecKUX 6oYeK eMKOCTbio 55 rasinoHoB,
HarpeTbix oT 80 o 100°C 6e3 nepemellMBaHMA, TemnepaTypa Ha AHe pe3epByapa 06bl4HO Ha 15-17°C HuxKe. Ecan
MeTaN/InYeckne KoOHTeMHEepPbl YCTAHOB/IEHbI HA 3em/ie 6e3 TenaoM30ALMN NOYBbI, 3Ta Pa3HULLA YBEAMYMBAETCA HA
HECKOJIbKO FpagycoB.

- TennoBoiA rpaAneHT MmeXxay TeMnepaTypoii CTEHKU HarpeBaTe/IbHOro oAenANa U LeHTPOM pe3epByapa:

9TOT TENNOBOW rpaAneHT ABaseTcA GYHKLMEN NPOBOAMMOCTM CTEHKU pe3epByapa, TEMJIONPOBOAHOCTM XKUAKOCTU U
BPEMEHM HarpeBa Uan NOALEPKAHUA TEMNEPATYPbl U KOHBEKTUBHbIX TEYEHWUI B KUAKOCTU. [1pU OTCYTCTBMU MELLANKK
WU KOHTPOAA TEMMNEPATYPbl B LLEHTPE KUAKOCTU 06bl4HO HabatogaeTca pasHuua B 10-30°C. MIMeHHO no 3ToM NpuYnHe
Mbl MPOBE/IN HEKOTOPbIE UCMbITAHWUA C MeLLasKon. PerynMpoBaHne no TeMnepaType B LeHTPe NO3BOIAET OCTaHOBUTb
LMKA NOAOrpeBa, Koraa NpoAyKT AOCTUTHET TOYHOM TeMMEepaTypbl B LLEHTPE, HO HE MOMKET 3aMEeHUTb NOAOrPEB Mo
TemMnepaType CTEHOK.
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3. Mpumepbl BpeMeHM HarpeBa cCambiX 06bIYHbIX KOHTEMHEPOB B Pa3/IMUHbIX KOHGUrypaumuax.

3-1. AnA He60NbLIMX NNACTUKOBbIX KOHTEMHEPOB

Mupkoctb: Boaa Hupgkocrtb: rugpasanyeckoe macno HF 24-6
KoHTeliHep: 20-1MTpoBan niacTukosas KaHuctpa HDPE KoHTeliHep: 20-11TpoBan nNiacTukosan KaHuctpa HDPE
MouwHocTb: 150 BT (nosBepxHocTHas Harpyska 0,05 Bt/cm?) MouwHocTb: 150 BT (nosBepxHoCTHas Harpyska 0,05 BT/cm?)
Tennousonauyma: 20 mm neHbl NBR-PVC, nokpbiBatoLLeli BClo Tennousonauyma: 20 mm neHbl NBR-PVC, nokpbiBatoLLeli BClo
LUANHOPUYECKYIO NOBEPXHOCTD. LUANHAPUYECKYIO MOBEPXHOCTD.
U3onupyrowwan KpbiwKa: Het U3onupyrowan KpbiwkKa: HeT
Usonupyrouiee ocHoBaHue: HeT U3onupyrouiee ocHoBaHue: HeT
INeKTPOHHOE ynpaB/ieHUe: BK/IOUEHME-BbIKNOYEHWE C NPeaBOCXULLEHNEM, INeKTPOHHOE ynpaB/ieHUe: BKIOUYEHME-BbIKNOYEHWE C
C 3a,@HHOW TOYKOM, YCTaHOB/IEHHOM Ha 60°C npeABoOCXULLLEHNEM, C 3a,aHHOW TOYKOM, YCTaHOB/IEHHOM Ha 60°C
Temnepartypa NoBepXHOCTU: orpaHnyeHa fo 60°C npegoxpaHUTeIbHbIM Temnepartypa NnoBepxXHOCTU: orpaHunyeHa fo 60°C npeaoxpaHUTeIbHbIM
TEPMOCTaTOM. TEPMOCTaTOM.
YcnoBua UCNbITaHUA: HayaTb Npu TemnepaTtype 25°C, 0OCTaHOBUTb, Koraa YcnoBua UCNbITaHUA: HayaTb Npu TemnepaTtype 25°C, 0OCTaHOBUTb, Koraa
TemnepaTypa B LieHTpe pe3epsyapa gocturHet 50°C TemnepaTypa B LeHTpe pe3epsyapa gocturHet 50°C
Bpems HarpeBa: 15 4 29 muH Bpems HarpeBa: 8 4 19 muH
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1 : TemnepaTypa *XMAKOCTK, B reOMETPUYECKOM LieHTpe pe3epByapa, Ha NMOJI0BUHE BbICOTbI
2 : CpeaHasa TemnepaTypa, MU3MepeHHas B 5 TOUKax BHYTPEHHEN CTEHKM HarpeBaTesibHOro oaenna
3 : Temnepatypa }XMAKOCTH, B LLeHTpe, 50 Mm OT gHa
MupkocTb: Boga HwuakocTb: rmapasnmyeckoe macno HF 24-6
KoHTeliHep: 60-1MTpoBan niacTMkosas KaHuctpa HDPE KoHTeliHep: 60-11TpoBan NaacTMkosan KaHuctpa HDPE
MouwHocTb: 150 BT (nosBepxHocTHas Harpyska 0,05 BT/cm?) MouwHoctb: 150 BT (nosBepxHoCTHas Harpyska 0,05 BT/cm?)
Tennousonauyma: 20 mm neHbl NBR-PVC, nokpbiBatoLLelt BClo Tennousonauma: 20 mm neHbl NBR-PVC, NoKpbiBatoLLei BCo
LUANHOPUYECKYIO NOBEPXHOCTD. LUANHAPUYECKYIO NOBEPXHOCTb.
Usonupyrowan Kpbiwka: HeT U3onupylowan KpblwkKa: HeT
Usonupylouiee ocHoBaHue: HeT U3onupylouiee ocHoBaHue: HeT
INeKTPOHHOE ynpaB/ieHUe: BKIOYEHME-BbIKNIOYEHWNE C NPeaBOCXULLEHNEM, 3NeKTPOHHOE yNpaBAeHUe: BKAHOYEHNE-BbIK/IOYEHNE C
C 334@HHOM TOYKOW, yCTaHOBNAEHHOM Ha 60°C npeaBOCXULLEHNEM, C 3a@aHHOM TOYKOM, YCTAaHOBIEHHOW Ha 60°C
Temnepartypa NoBepXHOCTU: orpaHunyeHa 4o 60°C npegoxpaHUTeIbHbIM TemnepaTtypa NOBEPXHOCTU: OorpaHnyeHa Ao 60°C npefoxpaHUTeNbHbIM
TEPMOCTaTOM. TepmocTaTom.
YcnoBua UCNbITaHUA: HayaTb Npu TemnepaTtype 25°C, 0CTaHOBUTb, Koraa YcnoBuA UCNbITaHUA: HAaYaTb Npu TemnepaTtype 25°C, 0OCTaHOBUTb, Koraa
TemnepaTypa B LieHTpe pe3epByapa aocturHet 50°C Temneparypa B LieHTpe pe3epByapa gocturHet 50°C
Bpems Harpesa: 11 4 30 MmuH Bpems Harpesa: 9 4y 03 muH
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1 : TemnepaTypa XUAKOCTU, B TeOMETPUYECKOM LIEHTPpe pe3epByapa, Ha NOJ0BUHE BbICOTbI
2 : CpeaHas TemnepaTypa, U3MepeHHas B 5 ToUKax BHYTPEHHEN CTEHKM HarpeBaTeIbHOro oaenna
3 : TemnepaTypa XUAKOCTK, B LLeHTpe, 50 mm oT AHa

KoHTaKTbI www.ultimheat.com )
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3-2 AnAa cTanbHbIX KOHTEHEpPOB

XupKocTb: Boga

KoHteiiHep: 30 rannoHHas ctanbHas 604ka (110 antpos)

MouwHocTb: 1100 BT (noBepxHocTHasa Harpyska 0,09 Bt/cm?)
Tennousonauyma: 20 mm neHbl NBR-PVC, nokpbiBatoLLeli BClo
LUAVHAPUYECKYIO MOBEPXHOCTD.

U3onupyioLwan KpbiwkKa: HeT

U3onupyiolee ocHoBaHUe: HET

INeKTPOHHOEe ynpaBaeHue: BKAYEHWEe-BbIKNIOYEHUE C NPeaBOCXMLLEHNEM,
C 334aHHOM TOYKOW, yCTaHOBNAEHHOM Ha 100°C

Temnepartypa NnoBepxHOCTU: orpaHunyeHa ao 135°C npesoxpaHuTenbHbIM
TEPMOCTATOM.

YcnoBua UCNbITaHUA: HayaTb Npu TemnepaTtype 25°C, 0CTaHOBUTb, Koraa
TemnepaTypa B LieHTpe pe3epByapa gocturHet 90°C

Bpemsa HarpeBa: 23 4 24 MuH

HwuakocTb: rugpasnmyeckoe macno HF 24-6

KoHTteiiHep: 30 rannoHHas ctanbHan 604ka (110 antpos)

MouwHoctb: 1100 BT (noBepxHocTHas Harpyska 0,09 Bt/cm?)
Tennousonauma: 20 mm neHbl NBR-PVC, nokpblBatoLeli BClo
LMAMHAPUYECKYIO MOBEPXHOCTD.

U3onupyiowan KpbiwkKa: HeT

W3onupyioliee ocHoBaHuMe: HET

JNeKTPOHHOE ynpaBaeHue: BKAOYEHNe-BbIK/IYeHne C
npeABOCXULLEHNEM, C 3a[aHHOW TOYKOM, YCTaHOBIeHHOM Ha 100°C
Temnepatypa noBepxHOCTU: orpaHuyeHa go 135°C npegoxpaHuTenbHbIM
TEPMOCTATOM.

YcnoBuaA UCNbITaHUA: HayYaTb Npu TemnepaTtype 25°C, 0OCTaHOBUTb, Koraa
TemnepaTypa B LeHTpe pe3epByapa aocturHet 90°C

Bpemsa HarpeBa: 8 4 32 MuH
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1 : TemnepaTtypa XWAKOCTU, B reOMETPUYECKOM LieHTpe pe3epByapa, Ha NOJI0BUHE BbICOTbI
2 : CpepHAfa TemnepaTypa, MU3MepeHHas B 5 TOUKax BHYTPEHHEN CTEHKM HarpeBaTeIbHOro oaeana
3 : TemnepaTypa }XMUAKOCTH, B LLeHTpe, 50 Mm OoT gHa

Ucnonb3oBaHue TepMOM3OIIMpOBaHHOﬁ KPbIWKN U AHULA

Huakoctb: Boga

KoHTeliHep: 55 ransioHHas ctanbHas 6o4ka (210 nntpos)

MouwHocTb: 1500 BT (nosepxHocTHas Harpy3ka 0,09 Bt/cm?)
Tennousonauma: 20 mm neHbl NBR-PVC, nokpblBatoLei BClo
LMANHAPUYECKYIO MOBEPXHOCTD.

Usonupyrowas KpbiwKa: ecTb

U3onupyioliee ocHoBaHUeE: ecTb

INeKTPOHHOE ynpaB/ieHUe: BKIOYEHWEe-BbIKNIOYEHME C
npeaBoCXMLLEHNEeM, C 3aaHHOM TOYKOWM, YCTaHOB/IeHHOM Ha 100°C
Temnepatypa NnoBepXHOCTU: orpaHuyeHa Ao 135°C npesoxpaHuTebHbIM
TEPMOCTaTOM.

YcnoBuaA UCNbITaHUA: HayaTb Npu TemnepaTtype 25°C, 0cTaHOBUTb, Koraa
TemnepaTypa B LeHTpe pe3epByapa gocturHet 90°C

Bpems HarpeBa: 13 4 46 MuH

MNotpebnaemaa MowHocTb: 16,4 KBT

Xupgkoctb: Boaa

KoHTeiiHep: 55 ransoHHas ctanbHas 6o4ka (210 iMTpos)

MouwHocTb: 1500 BT (noBepxHocTHasA Harpyska 0,09 Bt/cm?)
Tennousonauma: 20 mm neHbl NBR-PVC, NoKpbIBatoLLe BCO
LUANHAPUYECKYIO NOBEPXHOCTb.

Usonupylowas KpbiwkKa: HeT

Usonupytoliee ocHoBaHMe: HeT

3NeKTPOHHOE ynpaBaeHUe: BKAIOYEHNE-BbIKIIOYEeHNe C
npeABOCXULLEHNEM, C 3a,aHHOW TOYKOM, YCTaHOB/IeHHOM Ha 100°C
TemnepaTtypa NOBEPXHOCTU: orpaHnyeHa Ao 135°C npefoxpaHnTeNbHbIM
TepmocTaTom.

YcnoBua ucnbitaHuA: HayaTb Npu TemnepaTtype 25°C, ocTaHOBUTDL, Koraa
TemnepaTypa B LieHTpe pe3epByapa gocturHet 90°C

Bpems HarpeBa: 14 4y 54 muH

Motpebnsemana MoujHoctb: 17,5 KBT
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KpaCHbIM: Temnepatypa XUOAKOCTU, B reoOMeTpnYeCKoOM LeHTpe pe3epByapa, Ha NOJI0OBUHE BbICOTbI
CuHUM: cpeaHAA TemnepaTtypa, M3MepeHHas B 5 ToUKax BHyTpeHHel’I CTEHKU HarpesaTe/IbHOrro ogeaAna

AHanu3 pesynbTaToB: UCMO/Nb30BAHNE U30NMPYIOLLEN NOACTABKM M M30/MPYIOLLEN KPbILKM COKpalaeT Bpems

Harpesa Ha 1 yac 8 MUHYT 1 noTpebneHune Ha 1,1 kBT, T.e. Ha 6,3%.

KoHTaKTbI
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Pa3HMUA BO BpeMeHU Harpesa Mexxay BoAoM U Mac/iom

Huakoctb: Boga Xupgkocrtb: rugpasnanyeckoe macno HF 24-6

KoHTeiiHep: 55 rannoHHas ctanbHas 6ouka (210 nTpos) KoHTeiiHep: 55 rannoHHas ctanbHas 6ouka (210 nutpos)

MouwHocTb: 2250 BT (noBepxHoCTHasA Harpyska 0,135 Bt/cm?) MouwHocTb: 2250 BT (noBepxHocTHas Harpyska 0,135 Bt/cm?)
Tennousonauma: 20 mm neHbl NBR-PVC, nokpblBatoLLelt BClo unanHapuyeckyto | Tennomsonaumsa: 20 mm neHbl NBR-PVC, nokpbiBatoLei BCO LUAUHAPUYECKYIO
NOBEPXHOCTb. NMOBEPXHOCTb.

Usonupylowan KpbilwkKa: ecTb U3onupylowan KpblwKa: ecTb

Usonupylowee ocHoBaHMe: eCTb U3onupylowee ocHoBaHuUe: ecTb

INeKTPOHHOE ynpaBieHue: BKAIOYEHNE-BbIKNIOYEHNE C NPeABOCXULLEHNEM, C | DNEKTPOHHOE YNpaBAeHUe: BK/IIOYEHNe-BbIK/OYeHME C NpeaBOCXULLEHNEM, C
33/1aHHOW TOYKOW, yCTaHOBNEHHOM Ha 120°C 3a[,aHHOW TOYKOMW, yCTaHOB/IEHHOM Ha 120°C

TemnepaTtypa NnOBepXHOCTU: orpaHuyeHa Ao 135°C npegoxpaHUTENbHbIM Temnepartypa noBepXHOCTU: orpaHnyeHa Ao 135°C npegoxpaHuTenbHbIM
TepmocTaToMm. TEPMOCTaATOM.

YcnoBua UcnbITaHUA: HauyaTb Npu Temnepatype 25°C, 0CTaHOBUTb, Koraa YcnoBuA UCNbITaHUA: HAYaTb Npu TemnepaType 25°C, 0CTaHOBUTb, Koraa
TemnepaTypa B LleHTpe pe3epByapa gocturHet 95°C TemnepaTypa B LieHTpe pe3epByapa gocturHet 95°C

Bpems Harpesa: 13 4 27 muH Bpemsa Harpesa: 5 4 48 muH

MNotpebnsemana MouwjHocTb: 23,2 KBT Motpebnaemas MowHoctb: 10,5 KBT
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KpacHbim: TemnepaTtypa XMAKOCTU, B FeOMETPUYECKOM LIeHTpe pe3epByapa, Ha NOM0BKHE BbICOTbI
CUHUM: CpeaHaAs TemnepaTypa, U3SMepPeHHas B 5 TOUKax BHYTPEHHEN CTEHKM HarpeBaTeIbHOro ofessa

AHanu3 pe3ynbTaToB: MPU OAMHAKOBBIX YCIOBUAX MOLLHOCTU U PEFYIMPOBKM ANA Harpesa Bogbl Tpebyetca 807 MUHYT, a
ANna Harpesa macna — 348 MuHyT, cooTHolueHne 0,43. MNoTpebaeHne a3N1eKTPO3IHEePrnn CHUMKaETCA B COOTHoLLeHNN 0,45

BAnAHMe MOLWHOCTU HarpeBa Ha BpemMs Harpesa

Hupkoctb: rugpasnnyeckoe macno HF 24-6 Xupgkocrtb: rugpasnanyeckoe macno HF 24-6

KoHTeiliHep: 55 rannoHHan ctanbHas 6o4ka (210 nTpos) KoHTeiiHep: 55 rannoHHas cranbHas 6ou4ka (210 auTtpos)

MouwHocTb: 1500 BT (noBepxHoCcTHasA Harpyska 0,09 Bt/cm?) MouwHocTtb: 2250 BT (noBepxHocTHas HarpysKka 0,135 Bt/cm?)
Tennousonauyma: 20 mm neHbl NBR-PVC, noKpbiBatoweii BClo LunmHapuyeckyio | Tennounsonauma: 20 mm nenbl NBR-PVC, nokpbiBatoLueii Bclo
NOBEPXHOCTb. LUANHAPUYECKYIO NOBEPXHOCTb.

Usonupytlowan KpbilwkKa: ecTb U3onupylowan KpblwKa: ecTb

Usonupylowee ocHoBaHMe: eCcTb U3onupylowee ocHoBaHuUe: ecTb

3NneKTPOHHOE ynpaBAeHuUe: BKIIOYEHNE-BbIKNIOYEHWNE C NPEeaBOCXULLEHNEM, C | DNEKTPOHHOE yNnpaB/ieHue: BKAOYEeHUe-BbIK/oYeHue ¢ NpeaBOoCXULLLEHUEM,
334@HHOM TOYKOW, yCTaHOBNEHHOM Ha 120°C C 3a/,aHHOM TOYKOM, YCTaHOBNEHHOI Ha 120°C

TemnepaTtypa NnoBepXHOCTU: orpaHuyeHa Ao 135°C npegoxpaHUTeNbHbIM TemnepaTtypa NOBEPXHOCTU: orpaHuyeHa Ao 135°C npeaoxpaHUTeIbHbIM
TEPMOCTATOM. TepmocTtaTom.

YcnoBua UcnbiTaHUA: HavaTb Npu TemnepaTtype 25°C, 0CTaHOBUTDL, Koraa YcnoBuA UCNbITaHUA: HAYaTb NpU TemnepaTtype 25°C, 0OCTaHOBUTb, Koraa
TemnepaTypa B LeHTpe pesepsyapa gocturHeT 108°C u ctabunmnsupyetcs B Temneparypa B LieHTpe pesepByapa gocturHet 108°C u ctabunumsmpyerca B
TeyeHMe O4HOro Yaca TeYeHuMe oAHOro Yaca

Bpems HarpeBa: 9 4 14 muH Bpemsa HarpeBa: 8 4 32 MUH

MNotpebnsemana MouwHoctb: 11,7 KBT MoTtpebnaemas MowHocTb: 12,7 KBT
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KpaCHbIMZ Temnepatypa XUAKOCTU, B reOMeTpUYeCKOM LeHTpe pe3epByapa, Ha NOJI0OBUHE BbICOTbI
CUHUM: cpeaHAA TemnepaTtypa, U3MepeHHas B 5 TouKax BHyTpeHHeﬁ CTEHKU HarpesaTe/IbHOro ogeana

AHanus pesynbraTtos: yBenmyeHne mowHocty ¢ 1500 BT go 2250 BT, npu KoadpduumeHTe yBenMYeHns moliHoctm 1,5,
YMEHbLLEHWNE BPEMEHU Harpesa ¢ 554 0o 512 MUHYT Ans AOCTUXKEHUA ToM ke Temnepatypbl 108°C, cooTHowweHune 0,92.
MNMoTpebaseman MOLLHOCTb yBENMUYMBAETCA B COOTHOLEHUM 1,085.

3-3 1000 n IBC c pe3sepByapom 13 HDPE u Tpy6uaToi 3aLMTHOM peLueTKon u3 ctaaum

BanaHue U3onALMOHHOIO NOKPbLITUA U U30/ALMOHHOrO OCHOBaHUA Ha Bpema Harpesa IBC

IBC 0cobeHHO A0r0 HAarpeBatoTcs, MOCKO/bKY, MOMUMO H0/IbLION MAcChbl KOHTEMHEpPa, HarpeBaTeNn pybaLlku He
MMEIOT NPSAMOTO KOHTAKTa C ero CTEHKOM U3-3a 3alUUTHOM 000104YKN. B pe3yibTaTte BO3AYX LUPKYANPYET MEKAY
KJIETKOW U CTEHOW, @ ropaYmMiA BO34yx ObICTPO yaansetcs ceepxy. Mo3TomMy Mbl peKOMEHAYEM MCMO/Ib30BaTb

B AOMOJIHEHWE K CTAHAAPTHOMY KOJINAKY KPbILWKY, YTOObI 6/1I0KMPOBATL 3TY LMPKYAALMIO BO34yXa. XOpoLuas
M30nAumA NOACTAaBKM, KOr4a BO3MOXKHO ee pa3mellleHne, TakKe 3Ha4YnTeIbHO COKpaLlaeT Bpema Harpesa.
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TexHU4YecKkoe BBegeHue
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HupKocrb: Boga

KoHTeiiHep: 1000-11TpoBbIv KoHTeHep u3 HDPE ¢ Tpy64aTbim Kapkacom
MouwHocTb: 4400 BT B 2 30Hax (noBepxHoCTHas Harpyska 0,09 Bt/cm?)
Tennousonsauyma: 20 mm neHbl NBR-PVC, noKpbiBatoLLel BCO LUANHAPUYECKYIO
NOBEPXHOCTb.

U3onupytowwan KpbiwKa: Het

Usonupylouiee ocHoBaHUe: HeT

INEeKTPOHHOE ynpaB/ieHUe: BK/IIOYEHVE-BbIKNIOYEHME C NPeJBOCXULLEHNEM, C
3a/1laHHOW TOYKOW, yCTaHOBNEHHOM Ha 70°C

TemnepaTtypa NnoBepXHOCTU: orpaHuyeHa Ao 80°C npefoxpaHUTENbHbIM
TEPMOCTATOM.

YcnoBua ucnbiTaHUA: HavaTb Npu TemnepaTtype 25°C, 0CTaHOBUTDL, Koraa
TemnepaTypa B LieHTpe pe3epByapa gocturHet 50°C

Bpems HarpeBa: 121y

HupKocTb: Boga

KoHTeiiHep: 1000-11TpoBbIi KoHTelHep n3 HDPE ¢ Tpy64aTbim Kapkacom
MouwHocTb: 4400 BT B 2 30Hax (noBepxHOCTHaA Harpy3ka 0,09 Bt/cm?)
Tennousonsauua: 20 mm neHbl NBR-PVC, noKpbiBatoLeli Bcto
LUMAUHAPUYECKYIO MOBEPXHOCTb.

N3onupyroLwwas KpbiLWKa: ecTb

Usonupytouiee ocHoBaHMe: eCTb

INEeKTPOHHOE ynpaB/ieHue: BK/IOYEHVEe-BbIKNIOYEHME C NPeBOCXMULLEHNEM, C
3a/l@aHHOW TOYKOM, yCcTaHOB/EHHOM Ha 70°C

TemnepaTtypa NOBepPXHOCTU: orpaHuyeHa Ao 80°C npefoxpaHUTENbHbIM
TEPMOCTATOM.

YcnoBua UCNbITaHUA: HavaTb Npu TemnepaTtype 25°C, 0CTaHOBUTb, Koraa
TemnepaTypa B LieHTpe pe3epByapa gocturHet 50°C

Bpems HarpeBa: 81 4 45 muH
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1 : TemnepaTtypa XWAKOCTU, B rEOMETPUYECKOM LieHTpe pe3epByapa, Ha MOJI0BUHE BbICOTbI
2 : CpepHAa TemnepaTtypa BHYTPEHHEN CTEHKM HarpeBaTe/IbHOro oAeana, U3mepeHHasn B 16 Toukax
3 : TemnepaTypa XUAKOCTH, B LeHTpe, 50 mm OT aHa

AHanus pesynbTaTtos: n3onauma Kpbiwkn 1000-nmntposoro IBC no3sBonaeT cokpatuTb BpemaA Harpesa ¢ 121 yaca go

81,45 yaca, 4To AB/IAETCA OYEHb CYLLECTBEHHON 3KOHOMMNEN BPEMEHMU, C KoaddpuumneHTom 0,67

BanaHue mewanku Ha Bpema Harpesa

Mcnonb3oBaHMe MeLLanKu, LI,VIpKyfIMpyIOLLI,eﬁ no cteHKam bonee XOﬂOAHOﬁ KNAOKOCTU, yBEINYNBAET TennoobmeH.

M3onmpyroLLas KpbilwKa M NOACTaBKAa NO3BONAKOT MOJAHOCTbIO UCMO/1b30BATb Bblpa6aTbIBaEMoe TEeNNO.

Hugkoctb: Boaa

KoHrteiiHep: 1000-11TpoBbIi KOHTelHep 13 HDPE ¢ Tpy6uaTbim KapKacom
MouwHocTb: 4400 BT B 2 30Hax NoBepxHOCTHaA Harpyska 0,09 Bt/cm?
Tennomsonauma: 20 mm neHbl NBR-PVC, NoKpbIBatoLLEl BCIO LUANHAPUYECKYHO
NOBEPXHOCTb.

Usonupyowan KpbiwwKa: ecTb

UsonupyioLee ocHOBaHUE: eCcTb

Mewanka: ectb

INEeKTPOHHOE ynpaB/iieHUe: BKAOYEHWe-BbIKNIOYEHWE C NPeABOCXULLEHNEM, C
3a[,aHHOM TOYKOM, yCcTaHOBAEHHOW Ha 70°C

Temnepatypa NOBepPXHOCTU: orpaHnyeHa Ao 80°C npefoXpaHUTENbHbIM
TEPMOCTaTOM.

YcnoBus ucnbiTaHUA: HauyaTb Npu TemnepaTtype 25°C, ocTaHOBUTb, Koraa
TeMnepaTypa B LEHTPe pe3epsByapa AocTurHeT 50°C

Bpemsa HarpeBa: 36 4

Hugkoctb: Boaa

KoHTteitHep: 1000-11TpoBbIi KoHTelHep u3 HDPE ¢ Tpy64aTtbim KapKacom
MouwHocTb: 4400 BT B 2 30Hax (noBepxHOCTHas Harpyska 0,09 Bt/cm?)
Tennousonauma: 20 mm neHbl NBR-PVC, NoKpbIBatoLLEN BCIO LUANHAPUYECKYHO
NOBEPXHOCTb.

Usonupyowwan KpbiwWwKa: ectb

UsonupyioLee ocHOBaHUE: eCcTb

Mewanka: HeT

INEeKTPOHHOE ynpaBieHne: BKAOYEHWe-BbIKNIOYEHWE C NPeABOCXULLEHNEM, C
3a,@aHHOM TOYKOM, ycTaHOBAEHHOW Ha 70°C

Temnepatypa NOBepXHOCTU: orpaHnyeHa Ao 80°C npefoXpaHUTENbHbIM
TEPMOCTAaTOM.

YcnoBus ucnbiTaHUa: HauyaTb Npu Temnepatype 25°C, ocTaHOBUTb, Koraa
TEMNepaTypa B LEHTPe pe3epsByapa AocTUrHeT 50°C

Bpemsa Harpesa: 81 4 45 muH
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1 : TemnepaTtypa XWAKOCTU, B rEOMETPUYECKOM LieHTpe pe3epByapa, Ha NOJI0BUHE BbICOTbI
2 : CpefHAA TemnepaTypa BHYTPEHHEN CTEHKMU HarpeBaTe/IbHOro ofeana, usmepeHHas B 16 Toukax
3 : Temnepatypa *MAKOCTU, B LieHTpe, 50 Mm OT AHa

AHanus pe3ynbTatoB: f06aBAEHME U30/MPYIOLLEN NOACTAaBKM U MELLANKM 3HAaYUTEeIbHO COKpPALLAEeT BPeMA Harpesa,
TaK KaK OHO ymeHbLluaeTca ¢ 81 yaca 45 muHyT A0 36 4acoB, YTO AaeT 3HauuTeNbHoe cooTHowweHne 0.44. o cpaBHEHUO
C mogenbio 6e3 N30AMpYIoLLEN KPbILWKK, 3TO Bpems yBenndymsaetcs ¢ 121 yaca Ao 36 yacos, YTO AA€T yAUBUTENIbHOE

3KCTpaopAnHapHOE COOoTHOLWEeEHNEe 0.3. Mbl mo*Kem ToNbKO pPeEKOMeHA0BATb UCMOJ/1Ib30BaHME 3TUX aKCECCYAPOB.

B cBA3M C MOCTOAHHbIM COBEPLLEHCTBOBAHMEM Halllei NPOAYKLNKN, YePTEXM, ONUCAHUA, XapaKTEPUCTUKN, UCMO/Ib3YEMblE B A@aHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHbl
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TONbKO ANA O3HAKOMNEHNA U MOTYT 6bITb U3MEHEHDbI be3 npe,u,BapMTeanoﬁ KOHCYy/bTauuun



B cBA3M C NOCTOAHHbIM COBEpPLUEHCTBOBAaHUEM Hawemn npoAyKUUN, YepTeXn, onnMCaHnA, XapaKTepuUCTUKU, UCNoib3yemble B AaHHbIX TEXHUYECKUX NaCNOopTax, NpeaAHa3Ha4YeHbl

TONbKO ANA O3HAaKOMNEHNA U MOTYT ObITb U3MEHEHDI 6e3 npe,a,BapMTeanoﬁ KOHCYy/1bTauumn

TexHuyeckoe BBegeHUe

4. CpaBHeHUe BpeMeHU HarpeBa, He0b6X04MMOro ANA Pa3INUHBIX XXUAKOCTEN, KOTOPbIE B HAaCToALLee Bpems
HarpeBaloTCA C NOMOLLbIO 06orpeBaTtenieil U 3/IGKTPUUECKUX oA enN

McnbiTatensHoe obopyaosaHue

[na Toro, 4To6bl faTb NpeacTaB/eHME NOMb30BATENAM O HarpeBaHUMU KOHKPETHbIX MPOAYKTOB, Mbl NPOBENU B
NMOEHTUYHBIX YCN0BUAX CPABHUTE/IbHbBIE UCMbITAHWA, PETUCTPUPYSA HEOBXOAMMOe BPEMA U U3MEHEHME TeMNePaTypPbI
BO Bpems HarpeBaHuA anTpa npoaykta ot 20°C ao 90°C (M3mepsaeTcs B reoMeTPUHYECKOM LieHTpe pe3epByapa).

3TU UCMbITaHWA MPOBOAUANCH MPU ABYX PA3NNUYHbIX 3HaUYEHMAX MOBEPXHOCTHOM 3HepreTnyeckoi Harpysku: 0,1 Br/cm?,
MOCKO/IbKY 3TO 06bIYHOE 3HAYeHMe O1A MPOMbILNEHHbIX SN1eKTpoHarpesatesnen, n 0,4 BT/cm?, 4To ABAAETCA MaKCMMasIbHO
OOCTUXMMBIM 3HAYEHWEM AN AAaHHOTO TMMA YCTPOMCTB.

YcnoBuA ncnbiTaHWA: HarpeB NPOBOAUTCA B LUAUHAPUYECKOM EMKOCTM AnameTpom 76 mm BbicoTor 280 Mm, NaocKoe
OHO, KpacHas meAb TO/LWMHON 2 MM, BCA LUAUHAPUYECKAnA YacTb, 3anosiHeHHaa npoayKkTom (250 mm), HarpeBaeTcs
TMOKMM CUNMKOHOBBLIM HarpesaTesiem, M3oanmpoBaHHbiMm 20 mm PVC-NBR neHoli. HarpeB npoussoautca 6e3
KOHTPO/IA TemnepaTypbl UAU NPEAOXPaHUTENIbHOTO OFpaHMYUTENA TeMnepaTypbl. TemnepaTypa OKpy:Katowen cpeabl
nogaepmpaeTca Ha yposHe 20°C. B KIMMaTMYeCcKon Kamepe. McnbiTaHMe npeKkpaliaeTcs, Koraa TemnepaTtypa B

LeHTpe npoayKkTta aoctmraet 90°C.

XapaKTepUCTUKM NPOAYKTOB, UCMNOJ/Ib30BAHHbIX B UCMbITAHUAX

X

e TennonpoBoAHOCTb YpenbHas TenJ10eMKocTb KuHemaTtuueckan BaskocTb npu 20°C YpenbHblii Bec
poAy Bt/m.K (kDx/Kr.K) mm%c Kr/m3
Boga 0.597@20°C 4.182 1.006@20°C 0.998@20°C
OnuBKoBOe macnio 0.189@15°C 1.25 91.5@20°C 0.922 @20°C
o 3aMopoXKeHo (niaBuTcs npu .
Cano 0.407@25°C 2.1 Temnepatype ot 35 10 42°C) 0.924-0.930
MwuHepanbHoe macno 1ISO VG680 0.134@40°C 1.99 4000@20°C 0.850
CnauBouyHOe macno 0.197 @46°C 2.3 3amopoxeHo (n1asutea nopw 0.87-0.93
Temneparype ot 27 go 32°C)

Mpu noBepxHOCTHO Harpyske 0,1 Bt/cm? (60 Br)

Mpu nosepxHocTHo HarpysKe 0,4 Bt/cm? (240 Bt)
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1: Boga; 2: OnuBkosoe macno; 3: Cano; 4: MuHepanbHoe macno I1SO VG680 ; 5: ChmsoyHoe macno
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AHanu3 pe3ynbTaToB: BoAa, 0b1afatoLLan TeNJ10eMKoCTblo B 2-4 pasa bonbliei, Yem y Apyrux NpoayKTos, Tpebyer 6onblue
3Hepruu ANnA Harpesa W, CnefoBaTe/lbHO, HarpeBaeTca ropasgo measeHHee. MPoAyKTbl, 3aMOPOKEHHbIE MPY KOMHATHOW
Temnepatype (CAMBOYHOE MAC/O, }KUBOTHbIN ¥KUP), U3-3a OTCYTCTBUA KOHBEKLMOHHbIX MOTOKOB A0/IF0€ BPEeMA COXPaHAT
LLEHTPA/IbHYHO YaCTb B XO/I04HOM COCTOAHMM, NPEXAE YeM BbICTPO AOCTUTHYT TEMMNEPATYPbI OCTa/IbHbIX MaCen MNP UX Pa3KUKEHWUN.

KoHTaKTbI )
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TexHU4YecKkoe BBegeHue

5. dHepreTuuyeckuii 6anaHc

Ons Harpesa oT 25 go 80°C 604kM ob6bemom 55 rannoHos (220 AMTPOB) C NOMOLLBIO 3/1IEKTPOHarpeBaTens
MolLHocTbio 1500 BT, TeopeTnyecknin pacdeT 6e3 yyeta notepb Tenaa AaeT NPOAO/IKUTENBHOCTb 9 YacoB 23 MUHYTbI U
notpebneHue 14 kBT.

B peanbHOM 3HepreTMyeckom HanaHce y4yacTBYOT NOTEPM BO BHELLHIOK cpeay, KOTopble 3aBMCAT OT KavyecTsa
TennounsonAuun. B cayyae Halwmnx UCNbITaHUNA U30aaUMA BbinosHEHA neHo NBR-PVC c KoaddpuumeHTom
nsonaumm <0,036 BT/m.K.

Onsa 604kM o6bemom 55 rannoHos (220 n) ¢ Tennonsonaumen co Bcex CTOPOH, cpeaHee obllee notpebneHne 16-17
KBT, OHO n3mepaAeTca 419 NOBTOPHOrO Harpeea BoAbl. BbiIxoa, sHeprum B 3Tom cay4vae coctaBasfeT okono 88%.

Mpu Tex e ycnoBUAX U3MEPEHHOE Bpema cocTasasfeT oT 13 yacos 45 muHyT ao 14 yacos. 3710 B 1,5 pasa 6osnblue
TEOPETMYECKOrO BPEMEHMN.

Bpemsa Harpesa yBe/M4YMBaETCA 3a CYET YCI0BUIN Tenionepesaym Mexay o4es/IoM U HarpeBaembiM NPOAYKTOM
N TOMOreHM3aLmMmn TeMnepaTypbl B KOHTEMHEPE, KOTOPas MOMKET NPOUCXOANTb OYEHb A0/r0, MOCKO/IbKY pa3HMLA
TemnepaTyp MeXay HUKHEN U BEepPXHEN YacTbto MOXKeT gocTturatb 25-30°C B TeyeHMe nepuoaa Harpesa.
MoaTomy cuctema TemnepaTypHOM roMoOreHM3aumnm, Hanpumep, MeLlanka, COKpaTUT BPemMa Harpesa, HO ee
saHepronoTpebneHne Aob6aBUTCA K aHepronoTpebieHunto Harpesa.

Catzr 22,50 wtimhoatoom )

B cBA3M C MOCTOAHHbIM COBEPLLEHCTBOBAHMEM Halllei NPOAYKLNKN, YePTEXM, ONUCAHUA, XapaKTEPUCTUKN, UCMO/Ib3YEMblE B A@aHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHbl
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B cBA3M C NOCTOAHHbIM coBeplleHCTBOBaHMEM Hawemn npoAyKUUN, YepTeXn, onnMCaHnA, XapaKTepuUCTUKU, UCNoib3yemble B AaHHbIX TEXHUYECKUX NaCNOopTax, NpeaAHa3Ha4YeHbl

TONbKO ANA O3HAaKOMNEHNA U MOTYT 6bITb U3MEHEHbI 6e3 npe,qBapMTeanoﬁ KOHCYy/1bTauumn

TexHU4Yeckoe BBegeHue &

BTopas yacTtb:
KoHcTpyKTUBHbIE 0CO6EeHHOCTU 1 NpoBepKa paboTocnocobHocTU

1. UcnbiTaHua IP (ycTOMUMBOCTb K NPOHUKHOBEHUIO BOAbI)

3awmnTa oT NPOHUKHOBEHMA BOAbI ABNAETCA BAXKHbIM MapaMeTPOM MPOMbILWAEHHbIX HAarpeBaTebHbIX O4eAN U
pyballeK, KoTopble MOTYT BbITb NOABEPXKEHbI NEPEeIMBaM U PA3/INYHbIM BbICTyNam. Bce B KOHCTPYKLMW 3TUX YCTPOMCTB
6b1710 peannsoBaHo A5 Toro, Ytobbl MPoAOAKaTb 0becneunBaThb 3aLLMTy NOAb30BaTENEN B CaMbIX CYPOBbIX YCNOBUSIX.
B HarpeBaTenbHOM YacTU 3/IEKTPUYECKNE COEAUHEHUA MEXKAY HarpeBaTe/ibHbIMU Kabenamu, coeanHUTeIbHbIMMN
npoBoAamMu, TEPMOCTAaTaMM, OFTPAHUYUTENSIMU, Pa3bemMaMn U APYTUMU KOMMNOHEHTAMU FepPMeTU3NPOBaAHbDI
M COOTBETCTBYIOT Knaccnudukaumnm IP66. KopobKkn ynpaBneHUsa U NOAKAOYEHUA, AOCTYNHbIE NO/Ib30BaATENAM,
nmetoT Knacc 3awmTbl IP69K. OgHaKo, XxO0Ta ncnonb3yemble TKaHW BOAOHENPOHMLLAEMbI, @ MOJIHUN TEPMETUYHDI,
OrpaHMYeHHOEe NPOHUKHOBEHME BOAbI B 30HY HarpeBa MOXKET MMETb MeCTO, Yallle BCero yepes WWBbl. BcA BHYTpeEHHAA
NPOBOAKA 3TOM YaCTU ABAAETCA BOAOHEMNPOHMLAEMOM, NOSTOMY NPOHUKHOBEHME BOAbI HE CTAaBUT NOA, COMHEHMUE
3NEKTPUYECKYHO N30ALMIO YCTPOMCTB.

‘;——\:‘jn /,/ Lﬁ/*il'

WcnbiTaHWe HarpesaTenie pyballku Ha cTeneHb 3aluTbl IPX6 N3mepeHue conpoTMBAEHUA U30AALMUM NOCIE UCMbITaHWI IPX6

2. Tepmo3awmTa U orpaHUuUTENb TEMNepaTypbl. MakcumanbHaa TemnepaTypa CTEHOK U UCNO/Ib30BaHMeE Ha
NyCTbIX EMKOCTAX.

OgHo u3 yC}'IOBVIVI KPUTUYECKOro NCnoib3oBaHNA NMPOMbILWNEHHbIX rTMOKMX HarpesaTe/ibHbIX 04eA/1 CBA3aHO C UX
npumeHeHnem Ha KOHTeVIHean, 3aNOJIHEHHbIX, @ TaKXe YaCTUYHO UM NONTHOCTbIO MYCTbIX. Korga orpaHunyunTenb
TeMnNepPaTypbl HAXOAUTCA B KOHTAKTE CO CTeHKOVI, 34 KOTOpOVI bosblie HeT KNOKOCTU, NN KOrda OH HEe HaxXxo4uTCA
B KOHTAKTe C NOBepPXHOCTbIO, C KOTOpOVI HarpesaTe/ibHOE O0A4eA/1I0 MOXeT obmeHmnBaTbCA Kanopmnamum, oH O01XKeH
pearnpoBaTb Ha Neperpes HarpeBaTe/IbHbIX 3/1eMeHTOB. [103TOMY OH HAaXOAMUTCA B KOHTAKTe C HUMU 6naro,u,apﬂ ABYyM
neT1AmM HarpesaTe/ibHOro nposoaa, 4epes 3aMnaTeHTOBaHHbIN TMOKNIA TEPMONOYNPOBOAHUK. dTa cMcTema OTKAKYaeT
Harpes, Korga MmectHaa TemnepaTtypa CTaHOBUTCA C/INLLKOM BbICOKOVI, a 3aTeM OrpaHn4YnBaeT KOJIMYEeCTBO aHEPIruun,
HOAaBGEMOVI Ha HarpesaTe/ibHble

1: OrpaHunuuntens 2 : Kopnyc PA66 3 : MeTan U3 HarpesaTenbHOro NpPosoaa
4 : Pe3VHOBbIV HANONHUTENb 5 : TennoBoW NONYNPOBOAHUK 6 : 3aXKMMbl 419 KpenieHNA Ha NOBEPXHOCTM TKaHU
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3. UcnbiTaHUA Ha NOCTOAHHYIO U MUKOBYIO TEMNEPATYPY M30NALMU U30NALMOHHOM NEHbI, U3MepeHue
CKOPOCTU BTATMBAHUA NOC/Ie HarpeBa, UCMbITAHMA HA BOCCTAHOB/IEHME BOAbI NOCNE Harpesa.

Bbibop apdeKkTMBHOM TENNOU30NALUN B AMana30He TeMNepaTyp HarpesaTenen ogean v pybalwek nos3sonaset
OTKa3aTbCA OT HO/IbLUMHCTBA MMEIOLIMXCA HA PbIHKE TMOKUX TEN0U30NALMUIA:

- CTek/sioBaTa, KAMEHHas BaTa, KepamMyecKas BaTa, U3-3a UX MPOHULAEMOCTU 1 addekTa “rybrmn”

- MonnypeTaHOBbIE N MOAMITUNEHOBbIE NEHOMNAACTLI U3-3a UX TOPHOYECTU M NIOXOFO TEMMNEPATYPHOIO NOBEAEHUA

- BoMNOK 13 yrnepoaHoOro BoJIOKHa U3-3a ero roptoyecty u “rybuatoro” addekra

- MeHbl NBR 1 NR n3-3a ux roptoyecTu.

- CUNIMKOHOBbIE MeHbI U3-3a UX HEMOMEPHO BbICOKOM LLEHbI.

B pe3ynbTaTte MHTEHCUBHbIX UCMbITAHUIM 3TUX PA3/IMYHbIX MaTepunanos, Toibko neHa PVC-NBR oKasanacb NpuroaHoi
AN Ucnosib30BaHMA. OHM coYeTatoT B cebe n30ALMOHHbIV 3ddeKT neHbl NBR ¢ 3aKpbITbIMU MOpamMK (Taknum obpasom,
6e3 addeKkTta “rybkn”) n camosartyxarwolimne ceoncrea PVC.

[Ns 3TUX UCMbITAaHUIA NeHa NOMELLAeTCA BOKPYr HarpeBaTesibHOM H604YKM, ycTaHoBAEHHOW Ha 120°C (MakcMmanbHas
MOCTOSIHHAA TemnepaTypam HarpesaTeNbHOro ogesna), Ha 96 yacos. [ocne 3TOro U3MepseTca U3MeHeHue
N30NALMOHHOM CNOCOBHOCTUN, U3MEHEHME PAa3MePOB (YANUHEHNE WM YKOPOYEHME), 3aTEM OLEHUBAETCA MOPUCTOCTb
nyTem B3BELUMBAHMA MOC/E NOTPYKEHNA B BOAY Ha 8 AHEN.

TaK)Ke NpoBOAUTCA eLle O4HO MUCMbITaHWE - MPOBEPKA YCTOMUYMBOCTM K MUKOBbIM TemnepaTtypam. Mpu Bo3zencTBnm
Temnepatypbl 300°C B TeyeHne 30 MuHyT neHa PVC-NBR He BocnaameHseTcs, HO TepseT IMOKOCTb M pacTpecKknBaeTcs.
OaHako 6onee BbICOKME TEMNEPATYPbl, HEAOCTUNKUMbIE NMPU HOPMANbHOW PaboTe, MHULUMMPOBAHHbIE MNOABOAOM
BHELUHENM NO OTHOLLIEHMIO K MPOLLECCY SHEPTUN, MOTYT MHULMUPOBATb MeA/IEHHOE CrOPaHUe MeHbI

HarpeBaTenbHblii 604OHOK A8 U3MEPEHUA MaKCUMabHOM TemMnepaTypbl NeHbl
(oc) - (3aLMTHBIN KOXKYX M BbITAXXHOW KOANAK CHATbI A/1A NPOBEAEHNA CbeMKM)
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W3meHeHu e cpeaHeli TemnepaTypbl HApY»KHOM MOBEPXHOCTMU NeHbl BO MeHa nocne 96 yacos npu 120°C | MNeHa nocne 30 muHyT npm 300°C
BPeMA UCMbITaHUA B TedeHne 96 yacos npu Temnepatype 120°C (noctoAHHasA Ycaaka no gavue: - 4,7%
Temnepatypa okpyxatoluei cpeapl 32°C). M3meHeHve BHeLIHe TemnepaTypbl BoponomioweHue: 9%
He nsmepaeTca. V]30}1$1LI,VIOHHbIe XaPaKTEPUCTUKU NEHbI OCTAOTCA HEU3MEHHbIMU

4. NMoncK ropaunx To4EeK B HarpeBaTe/ibHbIX Kabenax

Mpu N3roToBAEHUM HarpeBaTe/bHbIX MPOBOAHMKOB Cy4YaeTca, YTO NPU CMEHE BUTKOB NMPOBOJIOKM NPOU3BOAATCA
CpallMBaHNA NPOBOAHMKOB BCTbIK. 3aTEM 3TM MeCTa CpallMBaHUA 3a6MpPatoTCsa NoA CUANMKOHOBYIO U30ALMIO, U OHU
OCTaloTCA HEBUANUMbBIMKU. HO MI0X0O BbIMOSIHEHHOE CpallMBaHWe MOXeT A06aBUTb A0MOAHUTE/IbHOE 3NEeKTPUYEcKoe
COMpPOTMB/EHME K FpetoLlemy Kabeso B MmecTe cpallmBaHuna. Takol TUN HEMCNPABHOCTU NPUBOAUT K 06pa3oBaHUI0
ropayein TOYKU. DTa ropAYan ToYKa 0BHAPYKMBAETCA C NOMOLLbIO TEMN0BUAEHNA BO BPEMSA OKOHYATE/IbHOTO
UCMNbITaHUA MOKPbITUA. 3aTeM NPOBOAMTCA AOMNONHUTENbHAA PEHTIEHOBCKan MPOoBepKa ropsavyent ToUKM, Nocie Yero
nposepAeTcA NPUYMHA HEMCNPABHOCTM U MPOU3BOAMUTCA 3aMEHa HarpeBaTeIbHOro Kabens nepen UCNoib30BaHUEM.
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B cBA3M C NOCTOAHHbIM coBeplleHCTBOBaHMEM Halwemn npoAyKUUN, YepTeXn, onnMCaHnA, XapaKTepuUCTUKU, UCNoib3yemble B AaHHbIX TEXHUYECKUX NaCNOopTax, NpeaAHa3Ha4YeHbl
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TexHU4Yeckoe BBegeHue cg;

1=33.5°C
2=33.6°C

MpyMepbI TENI0BU3UOHHOTO U306PaKEHWA HarpeBaTebHOro o4esna. O6HapyskeHue fedeKTOB NOAKNOUEHNS WU TOPAYMX TOYEK PEHTFEHOBCKMUX
BepxHasa poTorpadus, caenaHHas ¢ BHyTpeHHel, 0b6orpeBaemoli CTOpOHbI, HarpeBaTe/IbHbIX MPOBOAOB (417 CbEMKM CHUMAETCA 3aLLMTHbIN
n poTorpadua HUKHeN CTOPOHbI, He 0borpeBaemoi CHapyu (Temnepatypa 3KpaH). Mprmep 0b6HapyKeHHOM ropaYei TOUKK: CpaLlLUBaHNe MeXay
oKpy»KatoLLer cpeapl 32°C) HarpeBaTe/ibHbIMM NPOBOAHMKAMMU.

5. Temnepatypa noBepxXHOCTU HarpeBaTe/ibHbIX NPOBOAOB A/A HarpeBaTe/NbHOro oaenna 6e3 KOHTaKTa CO CTEHOI B
3aBUCUMOCTU OT NJIOTHOCTU NOTOKaA BaTT

Momumo ntoboro KOHTPOA TEMMEPATYPbl, HArPeBATENbHbIN NPOBOA, BCTPOEHHbIN B 060rpeBaTesibHOE 04EAN0 UK
pybaLlKy, AOCTUTHET B CMOKOMHOM BO3Ayxe 6e3 MexaHWYeCcKol BEHTUNALMU CTabUAN3MPOBAHHOM TemmnepaTypbl,
3aBUCALLEN OT €ro BHELLIHEN NOBEPXHOCTU U MOLLHOCTH.

KoHCTpYyKUMA NpOMBbILINEHHOTO HarpeBaTens-oaeana UAuM HarpeeaTena-pyballku AONXKHA yYUTbIBAaTb 3TOT daKTop,
4yTobbl TEMMNEpPATYypPa, A4OCTUFaEMAs B HAaUXYALWUX YCAOBUAX SKCMAyaTalMmM, HE MOI1a PaspyLWwmnTb MW PacnaaBuUTb
TKaHb KOHCTPYKLMU M COXPaHAIA NEKTPUYECKYHO M30NALMIO, rAapaHTUpPYOLLYy0 6e30MacHOCTb NH0AEeN, B TOM Yucae npu
HA/IOXKEHUU ABYX HarpeBaTe/IbHbIX C/I0EB WU NPU OTCYTCTBMM KOHTAKTa C MOBEPXHOCTbIO KOHTEMHEpPA.

MmeHHO 6narofapAa MCNONb30BAHUIO HAarpeBaTe/ibHbIX NPOBOAOB C HU3KOMW MOBEPXHOCTHOM MIOTHOCTbIO
BaTT, baarogapsa UCNONb30BAHWUIO HAarpeBaTe/IbHOM CETKM C KOMMAKTHbIM LAroM HarpeBaTe/ibHbIX NMPOBOLOB,
TemnepaTypa NOBEPXHOCTM HarpeBaTeNbHOro ofeana byaet bonee ogHopoaHoM, 6e3 ropayunx Touyek. B Hanbonee
pacnpocTpaHeHHbIXx mogenax (6oyka 220 n, IBC 1000 n) 3To NPUMBOAUT K 3HAYUTENbHOWN A/IMHE HArpeBaTe/NbHOro
nposoga ot 80 Ao 160 MeTpoB Ha OAHO YCTPOMCTBO. HO 3TO - CUHOHMM HaZEXHbIX NPOdECCUOHANbHbIX YCTPOMCTB.
3Ha4yeHMA NOBEPXHOCTHOM BAaTTHOM NIOTHOCTU HAarpeBaTe/IbHbIX OA4EAN AENATCA Ha 4 Knacca, B 3aBUCMMOCTU OT TUMOB
MCMOb3YEMbIX KOHTEMHEPOB M MAKCMMAIbHOM TEMNEPATYPbl, KOTOPAA MOXKET ObITb LOCTUrHYTa B KOHTEMHEPE.

- Knacc Hu3sKom temneparypsbl: 0,05 Bt/cm?. ITOT Knacc NO3BOASAET HarpesaTbh MNAaCTUKOBbIE EMKOCTM, Hanpumep,
nosnstTuneHosble. MaKcMmanbHasa TemnepaTypa, AOCTUraeMasa HarpeBaTeNbHbIM Kabenem 6e3 Tepmoperynatopa,
coctasaseT 50°C. 31o Hanbonee pacnpocTpaHEHHOE peLleHNE A1A MPUMEHEHUA 3aLMTbl OT 3aMep3aHuA.

- Knacc cpegHeit temneparypbi: ot 0,095 BT go 0,1 BT/cm?. 3TOT Knacc No3Bo/IAET HarpesaTh MeTa/l/IM4yeckme eMKOCTH
C BOAOM WK }KuArocTblo He Bbiwe 80°C. MaKcMmanbHaa TemnepaTypa, 4OCTMraeMas HarpeBaTe/ibHbIM Kabenem 6e3
TepmoperynaTopa, cocransaet 85°C.

- Knacc Bbicokoi Temnepatypbl: 0,135 BT/cm?. ITOT Kiacc No3Bo/iAeT HarpesaTb MeTalJIMyeckue emMKoCTH,
cofepialime KUAKOCTb, A0 TemnepaTypbl He Bbiwe 110°C. MakcumanbHaa TemnepaTypa, gocTuraemas
HarpeBaTenbHbIM Kabenem 6e3 TepmoperynsaTopa, coctasnset 100°C.

- Knacc oueHb BbicoKoi Temnepatypbl: 0,25 BT/cm?. TOT Kaacc No3BONAET HarpesaTb MeTa/l/Indeckme eMKoCTH,
cofepiKalime KUAKOCTb, A0 TemnepaTypbl He Bbliwe 150°C. MaKkcumanbHaa TemnepaTypa, gocTuraemas
HarpeBaTe/bHbIM Kabenem 6e3 Tepmoperynatopa, coctasnnaer 160°C. 3ToT ocobblli Knacc TpebyeT ycuaeHHoM
TENA0BOM 3aLMUTbI FPeLLUX Kabenen U3 CTEKNOBONOKHA M KanToHA. CUCTeMbl yNpaBaeHUsA, YCTaHOB/IEHHbIE Ha
NOBEPXHOCTUN KPbILLKKN, UCMOJIb30BaTb HEBO3MOXKHO. PID-peryanpoBaHue ¢ gatimkom Pt100 v BbIHOCHOM MOHTaXKHOM
KOpOb6KoW ABNAETCA e4MHCTBEHHO BO3MOXHbIM COCOHOM perynnpoBaHuA TemnepaTypbl.
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O6opyaoBaHWe AA U3MEPEHNUs TEMMNEPATyPbl MOBEPXHOCTU B 3aBUCMMOCTM OT
NoBepXHOCTM BT/cm? HarpesaTens ofeana unu Harpesatens pybalukm

200
180
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80
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o 0,05

—T1

—T2

0,1 0,15 0,2 0,25 0,3 (W/em?)

Temnepatypa noBepxHocTH, B°C, B OKpy»Katowwei cpege npu 20°C 418 HarpesaTebHbIX MPOBOLOB C META/IIMYECKOW 3aLLMTHOM OMNETKOM, A1 PAa3INYHbIX
3HaYeHM I NOBEPXHOCTHOM BATTHOW MIOTHOCTU HarpeBaTeIbHOro 0AesANa UK HarpesaTens pybaluku.
T1 = TemnepaTtypa NOBEPXHOCTM HarpesaTe/IbHOro NPoBoAa.
T2 = Temnepatypa HapyXHOM NOBEPXHOCTU ofeana Uamn pybaluku.

YxyaleHne NOoBepXHOCTU B 3aBUCUMOCTU OT TEMNEPATYpPbl, AOCTUraeMoii Ha HarpeBaTeNbHbIX NPOBOAAX, ANA
HarpeBsaTtenei ogean uam pybaiek, c NpoBogamu, yN0oXKEHHbIMU Nog TKaHb PA66 U 3alUMTHOWU NIEHKOM U3

PTFE (CTaHaapTHble Bepcuun ANA HU3KUX, CPEAHUX U BbICOKUX TemnepaTyp)

09 8 7 6 5

CBuz, B paspese Ha rpeoLuii LWHYP, 3a/10XKeHHbIW MeX Ay TM6KMMU cTeHKamu (cTaHaapTHoe
nUcnonHeHue)

1, 5, 6: NoAnammnaHan TKaHb NOBbILLEHHOW NPOYHOCTU

2: MonuypeTaHOBbI YNNOTHUTENbHbIM CNOWA BHELWHENW NOINaMUAHON TKaHU

3: U3onAaumoHHan neHa PVC-NBR

4, 7: Ptfe nneHka (3awmra ot neperpesa)

8: OnneTtka U3 Ny}KeHOW NaTyHu (MexaHUuYecKas 3alumTa U 3asemneHune)

9: HarpeBaTe/ibHbli NPOBOA,

10: CunukoHoBasa usonauma 300 B, TonwmHa 1,1 mm

96 yacos npu 120°C Ha HarpeBaTenbHOM Kabesne: 6e3 usmeHeHusn LBeTa, 6e3 nnasneHua
nsonaumnm, 6e3 UsmeHeHUs XapakTepUCTUK

1 yac npu 220°C Ha HarpeBaTenbHOM Kabene: PA66 HauMHaeT MeHATb LBeT

SR RIS N AR
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o

1 yac npu 235°C Ha HarpeBaTenbHOM Kabene: PA66 HauMHaeT NNaBuTbCA 5 MUHYT npu Temnepatype 245°C Ha HarpeBaTesibHOM Kabene, PA66

pacnaasunca U 06HaXKUA 3aWmUTHbIN cnoii PTFE, KOTOPbIN He pa3pyLunacs.
3awuTa HarpeBaTe/IbHOTO WHYpa BCeraa ocyLiecTBaAeTCA C NOMOLLbI0
TepIOHOBOM U CUIMKOHOBOW U30NALMUM.

B cBA3M C MOCTOAHHbIM COBEPLLEHCTBOBAHMEM Halllei NPOAYKLNKN, YePTEXM, ONUCAHUA, XapaKTEPUCTUKN, UCMO/Ib3YEMblE B A@aHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHbl
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B cBA3M C NOCTOAHHbIM COBEpPLUEHCTBOBAaHUEM Hawemn npoAyKUUN, YepTeXn, onnMCaHnA, XapaKTepuUCTUKU, UCNoib3yemble B AaHHbIX TEXHUYECKUX NaCNOopTax, NpeaAHa3Ha4YeHbl

TexHuyeckoe BBegeHUe 8

YXyAlWweHne NOBEPXHOCTU B 3aBUCMMOCTM OT TeMMNepaTypbl, 4OCTUTHYTOM Ha HarpeBaTe/IbHOM LWHype, AN
NOKPbITUA C HarpeBaTe/ibHbIMU 3/1IeMEeHTAaMM, YCTAaHOBJIEHHbIMU Ha CTEK/JIOBOJIOKOHHOM TKAaHU U NAEHKe
KanToH, U NOKPbITbIMMK TKaHbIO PA66 ¢ 3awwuTHOI naeHKoii PTFE (Bepcua Ans oueHb BbICOKMX TemmnepaTtyp).

Bua B pa3spese Ha rpetoLuii WHyp, 3a/103KeHHbIN MeXay rM6KMMU cTeHKamm
: BbICOKONPOYHaA NoAMaMMUAHaA TKaHb

: MonuypeTaHoBbI YNNOTHUTENbHDIY CNOW BHELUHEW NOIMaMUAHOM TKaHU
UsonaumnoHHaa neHa PVC-NBR

Ptfe nneHKa (3awmra ot neperpesa)

MonnammaHan TKaHb NOBbILEHHOM NPOYHOCTU

: Heroptoyas cTeKN0BO/IOKOHHAA TKaHb

: TennooTparkawowas anloMUHUEBAA NAEHKA

: OnneTKa U3 Ny}KeHOoI NaTyHn (MexaHnYecKas 3almTa U 3asemneHue)

: HarpeBaTtenbHbIii NpoBop,

. 4 10: CunukoHoBasa usonauua 300 B, TonwuHa 1,1 mm

111098 7 6 5 11: lononHUTENbHAA TENNOBAA 3aLUUTA U 3IEKTPOM30NALMUA C MOMOLLbIO N/IEHKKU U3 KanToHa

w
CONOU DB WNER

5 MuHYT npu 250°C Ha HarpeBaTeNbHOM Kabene, BHELIHAA TemnepaTypa Ha cnoe TKaHu PA66 Bbi3biBaeT
U3MeHeHue ero useta

5 MmuHyT npu 320°C Ha HarpeBaTenbHOM Kabene, BHELWHAA TemnepaTypa Ha c/oe TKaHU PA66 Bbi3blBaeT ero
nnaenexHue

5 MUHYT npu Temnepatype 350°C Ha HarpeBaTe/NIbHOM Kabene, Npu OTKPLITUM HarpeBaTens ogeana
BUAHO, UTO yAEPKMBAHUE U U30NALUA CHAPYXKU HarpeBaTenbHOro Kabensa no-npexxHemy obecneunsaerca
CTEK/JI0BO/IOKHOM M KanToHOM. [lanbHeliluee NoBblleHUe TEMNEepaTypbl Bbi3biBaeT paspylueHne
CUIMKOHOBO 060/104KM WIHYPa U NPUBOAMT €ro TOKOBEAYLUME YAaCTU B KOHTAKT C METaN/IMYeCcKon
ONNETKOM, KOTOpas 3aTem OTKNIOYAET NUTAHUE, MPU STOM BO3MOXKHbI 3/IEKTPUUECKUE NOTEPU HAPYIKY.

6. ConpoTuBaeHue U30NALUN U HanpAXKeHue npobos

ConpoTuBaeHWE N30NALUN YMEHbBLUIAETCA C YBEJMYEHNEM AJIMHbI UCMOb3yEMOrO HarpeeaTe/ibHOro nposoaa. Ecau
3Ta AJ/IMHA MOXET JOCTUTaTb HECKONIbKMX METPOB B HEOO/IbLLMX HAarpeBaTesibHbIX ogeanax n oborpesatensx pybaLlek,
To B oborpesatenax ¢ pybawkoit IBC o6bemom 1000 nMTpoB OHa MOXKET npeBbiwaTbh 160 meTpos.

Ha npousBoacTtBe nokasatenun msonaunm Ha 100% namepAoTca Npu TemnepaType OKpy»Kawowen cpeabl. Haw
MUWHWUMAJIbHbIM Npeaen NpuemaemocTu Ana Ntboro coctoaHMA (Cyxoro, ropsayero Uam nocnae ucnbitaHua IP65)
coctasnseT 0,1 FOm (B 100 pas bonblue npegena EN60335-2-17§ 19.112.3).

3TO M3MepeHNe NPOBOAUTCA C HarpeBaTeseM, 3aXKaTbiIM MeEXAY ABYMA METalZIMYECKUMU NCTaMK, MOKPbIBAOLWMMU
BCHO MNOBEPXHOCTb, M MPUMKATbIM APYT K APYrYy C Harpyskoi 35 DaN / m2.

MOTYT BbITb M3MEHeHbI 63 NpeaBapUTEIbHON KOHCY/IbTaumum

TOJIbKO A/14 O3HAKOM/1IEHUNA U

Mpubop Ana UsmepeHUA CoNnPOTUBNEHUA U3ONALUMN.
U3mepeHHble 3HaYeHus Bceraa 6onbie 0,1 FTOm
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dneKTpuyeckaa NPOYHOCTb NPU HU3KUX TemnepaTypax
Bo BCex 3alMLEHHbIX HarpeBaTebHbIX 3/IEMEHTAX CyLLeCTBYET TOK YTEUKM, NPOXOSALLMIA Yepe3 Ux U3onaumnto. 1ot
TOK YTEeYKU YBE/INYMBAETCA C POCTOM NPUIONKEHHOIO HANPAXKEHUA.
B cnyyae HarpeBaTenbHbIX 04€eAN NPOU3BOACTBEHHOE UCMbITAHUE ANA U3MEPEHUA OOLLErO TOKA YTEYKM NPOBOAMUTCA
nyTem NomMeLleHnA HarpesaTena Mexay ABYMA MeTa/JIMYeCKUMMM MNAACTUHAMWN U NPUNOXKEHUA HanpaxkeHua 1750 sonbT
MeXAy NPOBOAHUKAMU U METa/I/IMYEeCKMMU NAACTUHAMU B cOOTBETCTBUM € 60-335-2 -17 § 22.115. B cooTBETCTBMMU CO
ctaHgapTom EN60519-1, MmakCMManbHbIN TOK YTEUYKM, AONYCTUMbINA B Te4eHne 1 MUHYTbl, 3aBUCUT OT HOMMHA/IbHOM
aMNANTYAbl HarpeeaTena pybalkn Uan oaeana, oH coctasnset 3 MA npu amnantyae meHee 7 A (1600 BT npu 230 B) u
0,5 mA Ha amnep npu 6onee BbICOKMX TOKax (Hanpumep, 10 mA npu 2000 BT, 15 mA npwm 3000 BT). Ana 1000-11TpoBbIX
HarpesaTenei IBC ¢ 2 HeE3aBUCMMbIMM 30HAMM HarpeBa 3TO U3MePEHME BbINONHAETCA HE3aBUCUMO AJ1A KaXKA0M 30HbI.
bosblwoe 3HaYeHWe TOKa yTeYKM Ha HarpeBaTensax pybawkn 6onblinx pasmepoB TpebyeT UX NOAKAOYEHUA K Lenn
NMUTAHWUSA, 3auMLLEHHON AnddepeHLManbHbIM aBTOMATUYECKUM BbIK/loYaTeNeM, OTKaIMBpoBaHHbIM Ha 20 MA.

i

UsmeputenbHoe oﬁopy,qoaanue ANA u3mepeHna NONTHOro TOKa yTe4YKu B X0/1I04HOM COCTOAHUU

ToK yTeuku npu paboueit Temnepatype

N3mepeHure TOKa yTEUYKM Ha ropAaYMX U AOCTYMHbIX MOBEPXHOCTAX - 3TO NApamMeTp, NpeAHa3HAuYeHHbIN ANA NPOBEPKU
6e3onacHOCTM Npubopa BO M3bEKaHME MOPANKEHUA INEKTPUYECKMM TOKOM NPU MPUKOCHOBEHUM K HEMY BO Bpems
paboTbl. 9TO cNOCO6 NPOBEPUTb, YTO €r0 INEKTPUYECKAA U30NALMA He YXYALIAaeTCA U OCTAaeTcA AOCTAaTOYHOW Mpw
OOCTUXKEeHUN paboyen TemnepaTtypbl. B cooTBeTcTBUM cO cTaTbAMM cTaHaapToB EN60335-1-13.1 n 13.2, ucnbitaHua
3aKN0YAIOTCA B TOM, YTOObI MOMECTUTb METANIMYECKYIO NAACTUHY padmepom 10 x 20 cm (MMUTUPYOLWYIO
pa3mep pyKW) Ha HarpeBaTe/bHOE OAEAN0 UAN PYBALLIKY M U3SMEPUTb TOK, MPOXOAALLMN MeXAy 3TON NAaCTUHOWN
M NPOBOAHWUKAMM NOJ HaMpsXKeHWeM, KOorga HarpeBaTe/ibHOe OA4eAN0 AOCTUIIO MAaKCMMalbHOW TeMnepaTypbl.
MakcmmanbHoe npegensbHoe 3HavyeHue coctasaseT 0,75 mA npu 240 B. Hawwu mcnbITaHWA NOATBEPXKAEHbI CPeAHMUM
3Ha4YeHMeM 6-TM U3MepPEeHUI, NPOBEAEHHbIX B Pa3HbIX MeCTax, MPM MOLLHOCTK, paBHoM 1,15 pa3a oT HOMWHANbHOM.

N3meputenbHoe 060pyaoBaHMe AN U3MEPEHUA NOJIHOTO TOKA YTEUKU B ropsiyeM COCTOAHUU

Catzi2.2.00 wtimhoatoom )
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7. Cuctembl 3aTArMBaAHUA U yaepKaHua oborpesarteneii pybaliku Ha pesepByapax

YpepyKaHue 1 3aTarmBaHMe HarpesBaTtenen pyballkyM Ha KOHTEeUHepax ABAAETCA BaXKHbIM NAapaMeTPoM PerynsipHoCcTm
Harpesa. Mo3Tomy Ba*KHO UCNOAb30BaTb ONMTUMAaJIbHbIM cNocob, o6ecneumnBaloWMii HAUAYULLYIO Tenaonepeaayy
npu A6bIX Temnepartypax. 1A 3TOro NPUMEHAITCA Pas/InyHbIe CPpeacTBa:

- 3aTArMBalow,an NeHTa-AMNy4yKa: Npoctaa B UCNOMb30BAHUN U IKOHOMUYHAA, OHA He BblAepXKMBaeT BbICOKUX
TemnepaTtyp M Npu peryaapHOM MCNONb30BaHUM NOPTUTCA, KOTAa BHELWHME 3arpsa3HeHna 3abusatoT NeHTy.
PerynnpoBKa 3aTAXKM HEBO3MOXHA MOCAE NPUNKATUA 2-X IEHT APYT K ApYTY.

Pa3pbliBHAA HarpysKka NpyM KOMHATHOM TemnepaType Ha NOAOChI WKpPMHON 50 mm, ¢ KOHTakToM 100 MM MeXKay ABYMA
noAaBecHbIMM Yactamm: 26 aaH

Pa3pbiBHAs Harpy3sKa nNpu BbICOKOM TemnepaTtype nog Harpy3kon 15 DaN: 120°C

BblaeprkmBatoT Harpysky 15 DaN 6e3 pa3pyweHua npu -50°C

- MnacTukoBbie 3aCTEXKU: IKOHOMUYHbI, HO HE YCTONYMBLI K TeMMnepaType, U UX OTKPbITUE MOXKET NMPOU3ONTH
HEOXWAAHHO,KOT4a CUA 3aTAXKKM CIMLLKOM BesMKa.

Pa3pbliBHaA Harpyska npu KOMHaTHOW TemnepaType: 44 DaN

Temnepatypa paspylieHns nog Harpyskoi 15 DaN: 100°C

BblaeprkmBaeT Harpysky 15 DaN 6e3 paspyweHus npu -50°C

- MeTtannuyeckme npegoxpaHuTesbHble NPAXKKUA “aBTOMO6UNBHOrO” TMNA: OHU J0POXKEe MNAACTUKOBBIX, OYEHb
XOpOLIO NPOTUBOCTOAT TemnepaTtype, NO3BOAAIOT CU/IbHO 3aTATMBATb NPAXKKM faKe nocae UxX 3akpbiTUA, NEerko 1
ObICTPO OTKPbIBAOTCA.

Pa3pbliBHaA Harpyska npyv KOMHaTHOW TemnepaType: 240 DaN

Temnepatypa paspyleHns npu Harpyske 15 DaN: Bbigepkusaet 150°C

6e3 paspyLleHus Boigep:kunsaeT Harpysky 15 DaN 6e3 paspyeHus npum -50°C

- Wap¢: npuwnBaeTca K BEPXHEN YacTu HarpeBaTensa pyballkm 1 npeaHasHayeH Aaa 3aTATMBAHUA Hag, KOHBEVepoM
WAWN BOKPYT FTOPNOBUHbLI Beapa uam 6yTbinn. OH npefoTBpaLLaeT COCKaib3blBaHME HarpesaTena pybalku BHU3. OH
TaK¥XKe CAYXKUT gNs yaepKaHUA U30AALMOHHON KPbIWKU HAa MecTe NpW UCMOIb30BAHUM M OrpaHUYMBAET NOTEPU Tena
BBEpX, 6JIOKMPYA NOTOK BO34yXa. ITO HE3AMEHUMOE AOMO/IHEHME K 3aXKMMHbIM CUCTEMAM.

Jlunyuka MnacTUKoBbIe 3aCTEeXKKN Mertann "aBToMo6UNbHbIE" NPAXKKU Wapo

8. MpoYHOCTb TKaHU Ha pa3pbiB

TkaHu, BbiBpaHHble A5 NPOMBbILLJIEHHbIX HarpesaTteel ogesan v pybaluek, 6bian nogobpaHbl TaKMM 06pa3om, YTOBbI
obecneynTb UCKAOUYUTEIbHYIO MPOYHOCTb Ha Pa3pbiB. ITO CONPOTUBAEHMNE NMPOBEPAETCA Ha 06pa3LLax, Bblpe3aHHbIX
nasepom, ¢ pasmepamum B cootBeTcTBuM ¢ EN 60335-2-17§21.110.1. B 3aBUCMMOCTMN OT UX PACMOJIONKEHUA U TMNA
MOKPbITUA, UX conpoTmBaeHne BapbupyeTca oT 44N go 107N (B 4-9 pa3s 6onblue Tpebyemoro 3HayeHuma 12,5N)

OGopy,u,osaHVle ANA UCNbITaHMA NPOYHOCTU Ha

men MbI/ 418 UCNbITaHUA
0O6pasel, UCNob3yembli 419 UCMbITA paspbis

KoHTaKTbI www.ultimheat.com )
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9. MMHMManbHasa MOLHOCTb A1 UCNO/Ib30BAaHUA B 3aLLUTE OT 3aMep3aHuUA

Bo MHOrMx cnyyasx 4ns npeaoTBpalleHns 3amep3aHna KOHTeMHepoB 1CNob3ytoTca oborpesatenun ¢ pybawkoit. Ho

MHbOPMaLMsA, NpesocTaBasemas PasiMyHbIMM NPOU3BOAUTENSAMM, HACTO ObIBAET HETOUYHOW MW HEBEPHON.

Mbl npoBenu cuctemaTyeckme UCNbITaHUA B KAMMATUYECKON Kamepe ana onpeaeneHna I'IOBerHOCTHO[;I MOLLHOCTAN B BT/CMZ,

HeobXxoAMMon 41 NPeAoTBPALLEHMSA 3aMeP3aHNA KOHTEHEPa B 3aBMCMMOCTU OT TEMMNEPATYPbl OKPYXKatoLLEN cpeabl.

3TM UCNbITaHMA NPOBOAUANCL HA NOJIHOCTbIO M30MPOBAHHbIX pe3epByapax (6oKa, A4HO, KpbIKa) C MOMOLLbIO
HarpeBaTe/ibHbIX 04EAN C U30MPYOWMMK cTeHKaMKU 10 nam 20 mm. 3afaHHOe 3HaYeHWe 3/1eKTPOHHOTO peryasTopa
TeMnepaTypbl BKIKOYEHUA-BLIKHOYEHUA A1 HarpeBa KpbILLKK YCTaHOBNEHO Ha 5°C, a anddepeHuman yctaHoseH Ha 2°C

Knaumatuuyeckas kamepa, ¢ AManasoHOM peryiMpoBKu Temnepatypbl ot
-90 ao + 150°C, AManasoH peryInpoBKM OTHOCUTENIbHOM B/IA’KHOCTU OT
1 po 100%

Harpesatenu ans py6alek Bo BpeMs KNIMMaTUUECKUX UCMbITaHUM Npu
oTpULaTeNIbHbIX TeMNepaTypax

UcnbiTaHUA € TONLWMHOMK U30AALUOHHOMN NeHbl 10 mm
(CvHMM LBETOM YKa3aHa TemnepaTypa MAKOCTU B LIeHTpe pe3epByapa. KpacHbIM LiBETOM - TeMnepaTypa
CTEHKM pe3epByapa 1M3onsumnen)
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U3meHeHue TemnepaTypbl BoAbl B KOHTEMHEPE, NPU TeMNepaType OKpy»KatoLLein
cpeppbl -10°C, npu Harpy3Ke Ha nosepxHocTb 0,05 Br/cm? (150 Br).
BUAHO, UTO BHYTPEHHAA TemnepaTypa KoHTeliHepa cTabunusunpyerca Ha
ypoBHe 5°C.

N3meHeHue TemnepaTypbl BOAbI B KOHTEHEpe, Npy TeMnepaType OKpy»KatoLei
cpeapl -35°C, npu HarpysKe Ha nosepxHocTb 0,1 Br/cm? (300 Br).
BuAHO, 4TO, HECMOTPA HA YBE/IMYEHME MOLLHOCTU HarpeBa, BHYTPEHHAA
Temnepatypa pesepsyapa NPOA0/MKaeT MeA/IeHHO CHUXKaTbCA

B cBA3M C NOCTOAHHbIM COBEPLIEHCTBOBaHWEM HaLLen NPOAYKLMUN, YHEPTEXM, ONMUCAHUA, XapaKTEPUCTUKN, UCMOb3YeMbIe B JaHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHsbl
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McnbiTaHUA € TONLWMHOK N30NALUOHHOMN NeHbl 20 mm

(CMHUM uBeTOM yKa3aHa TeMnepaTypa *KUAKOCTU B LLeHTpe pe3epByapa. KpacHbiM LLBETOM - TemnepaTypa
CTEHKM pe3epByapa uU3onaunen)
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MN3meHeHne TeMnepaTypbl BOAbl B KOHTEMHEpPe, NP1 TeMnepaType oKpy»KatoLuei
cpeap! -10°C, npu Harpyske Ha nosepxHoctb 0,05 Br/cm? (150 Br)
BUAHO, UTO BHYTPEHHAA TeMnepaTypa KOHTeliHepa cTabunusmupyercs Ha
yposHe 5°C.

M3meHeHMe TeMnepaTypbl BOAbI B KOHTEHEpe, NP1 TeMnepaType oOKpy»KatoLueit
cpeppl -15°C, npu Harpyske Ha nosepxHoctb 0,05 Br/cwm? (150 Br)
BuAHO, UTO BHYTPEHHAA TemnepaTypa KOHTeliHepa cTabununsupyercs Ha
yposHe 5°C.
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U3meHeHune TeMnepaTtypbl BoAbl B KOHTEMHEPE, NPU TEMNEPATYpPe OKPYrKatoLLen
cpegb! -20°C, npu Harpy3Ke Ha nosepxHocTb 0,05 Br/cm? (150 Br)
BuaHo, 4TO BHYTPEHHAA TemnepaTypa pesepByapa NPOAOIIKAET pe3Ko
CHUXKaTbcA

U3meHeHne TemnepaTypbl BOAbl B KOHTEHHEPE, MPU TEMNEPaType OKpYyKaloLen
cpeppbl -35°C, npu Harpy3Ke Ha noBepxHocTb 0,1 Bt/cm? (150 BT)
BuaHo, 4TO yBENIMYEHME MOLLHOCTM NO3BOIAET CTabUNN3MpoBaTb BHYTPEHHIO
TemnepaTtypy KoHTeliHepa Ha ypoBHe 5°C.

B cBA3M C NOCTOAHHbIM coBeplleHCTBOBaHMEM Halwemn npoAyKUUN, YepTeXn, onnMCaHnA, XapaKTepuUCTUKU, UCNoib3yemble B AaHHbIX TEXHUYECKUX NaCNOopTax, NpeaAHa3Ha4YeHbl
TONbKO ANA O3HAaKOMNEHNA U MOTYT 6bITb U3MEHEHbI 6e3 npe,qBapMTeanoﬁ KOHCYy/1bTauumn

AHanus pe3ynbTaToB: Npu To/WMHE U3oaaUMKM 10 MM CO BCEX CTOPOH MOBEPXHOCTHbIN 3apag, 0,05 Bt/cm? gocTatoueH
ANA 3alMTbl OT 3aMep3aHNA M30IMPOBAHHOrNO pe3epByapa 40 TemnepaTypbl oKpyxatuwen cpeabl -10°C. Mpu
yBe/IMYEHUMN Harpy3Kkmn Ha nosepxHocTb Ao 0,1 Bt/cm? 3awwmTa coxpaHsaerca go - 15°C.

Mpu TonuwmHe nsonaumm 20 MM CO BCEX CTOPOH Harpy3ku Ha nosepxHocTb 0,05 BT/cm? gocTaTouHa A4S 3aluTbl
N30MPOBAHHOIO pe3epByapa OT 3aMep3aHMA Npu TemnepaType OKpyKatowen cpeabl fo -15°C. Mpu ysennyeHmnu
Harpy3Kkmu Ha nosepxHocTb Ao 0,09 Bt/cm? 3awmTa coxpaHaerca ao - 35°C.

10. Perynatopbl Temnepatypbl

Bce HarpeBaTenu pyballek 1 oaesn UCMoAb3YOT OANH U
TOT K€ BOAOHENPOHULAEMbI COeaUHUTENb Ha Moay/e
ynpaBaeHuaA. ITOT COeAnHUTENb NPeaHa3HAYeH ANA
Tennounsonaumm TonwmHomn 10 unm 20 mm. PeannsoBaHo
3a3eMJ/IeHNE, a TaKKe 3a3eM/IeHNE KOHTeMHepa, ecu
OH METaNI/INYECKUMN.

www.ultimheat.com
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YnpolieHHaa coegmMHnTeNbHana KOpobKa, Ana
HarpeBaTenel ¢ PUKCMPOBAHHOM TemMepaTypo
pyb6allKkm 1 ogesana. UlamepeHue TemnepaTypbl
NOBEPXHOCTW MPOU3BOAMUTCA BUMETANNNYECKMM
OrpaHUYUTENIEM, BCTPOEHHbIM B CETb
HarpeBaTeNbHbIX NPOBOAOB. [TMTaHMe “BKAOYEHO”

M HarpeBs “BKAtOYEH” oToBparkatoTca 2 MUAOTHbIMMU
Namnoykamu. [laHHasa Bepcus 6/10Ka ynpaBieHua He
B3aMMO3aMeHseMa C MOLENSAMMN HarpeBaTenei ogesn
nnu pyballek, UMerLWMMN BCTPOEHHbIN aaTumk NTC,
npeAHasHa4YeHHbIMWN N5 SNEKTPOHHOIO YNPaBieHuA.

MexaHUYeCKniM KOMHaTHbIN TepPMOCTaT C
dOUKCMpPOBaAHHOM TeMnepaTypoi, BCTPOEHHbIN B
KPbILWKY COeAMHUTENbHOM KOPOHKKU. ABTOMATUYECKOE
BK/It0UYEHME 06orpeBa Npu NOHUMKEHUM

TemnepaTtypbl HUXKe 5°C, ¢ MMNOTHBIMK NaMMOYKamM,
YKa3bIBaloOLLMMM Ha BK/IOYEHME NUTAHMA U 0b6OorpeBa.

JaHHasa BepcuaA 610Ka ynpaBaeHUa He

B3aMMO3aMeHAEeMa C MOAENIAMWN HarpeBaTenen oaenn
nnu pyballek, UMerLWwMMN BCTPOEHHbIN aaTumk NTC,
npeaHasHayYeHHbIMU ANA SNeKTPOHHOro YrpaBaeHUA.

DNEeKTPOHHbIN TepmocTaT gaa aatymka NTC.
BkntoyeHme-BbIKNOYEHME C NpeaBapAoLWLUmM
OENCTBUEM, PEFYIMPOBKA C MOMOLLbIO PYYKU, C
MUAOTHBIMM TAMMOYKAMM, YKa3bIBAIOLLLUMMU HA
BK/IDYEHME NMUTAHUA N Harpes.

KpenneHue Ha coeamMHuTeNe HarpesaTena oaeana
nnu Harpesatens pybawkn. KoHTpoab TemnepaTypbl
B COOTBETCTBMM C TEMMNEPATYPOI CTEHOK KOHTEMHepa.

I”! g ©

’ll\

DNeKTPOHHbIN TepmocTaT gaa aatymka NTC.
BKAtoUYeHMe-BbIK/IOYEHME C NpesBapAoLLUM
pencranem, LdppoBoi ancnnen. NMpamoin MoHTax
Ha coeguHUTENE HarpeBaTens pybaLlKkm nam
onesna. KoOHTposb TeMnepaTypbl B COOTBETCTBUN C
TEMMNEPATYPOM CTEHOK KOHTeNHepa

B cBA3M C MOCTOAHHbIM COBEPLLEHCTBOBAHMEM Halllei NPOAYKLNKN, YePTEXM, ONUCAHUA, XapaKTEPUCTUKN, UCMO/Ib3YEMblE B A@aHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHbl
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DNeKTPOHHbIN TepmocTaT gna aatymka NTC.
BKAtoYeHMe-BbIKIOYEHME C NPeaBapsOLUM
aencresmem, umdposoi aucnnein. JUctaHUMOHHOE
yrnpaBaeHue ¢ NogKkAtoYeHNneM Npu NomoLm Kabens
Ha coeanHuTene oborpeBaTena pydbaLllku uam
opeana. KOHTpob TeMnepaTypbl B COOTBETCTBUU C
TeMnepaTypon CTEHOK KOHTeNHepa

DNeKTPOHHbIN TepmocTaT ansa aatymka NTC.
BKkAtoyeHme-BbIKAOYEHME, LMDPOBOIM ANCNNEN.
BbIHOCHOWM HACTEHHbIN MOHTa)K. MmeeT ANIMHHbIN
TEPMOYYBCTBUTE/IbHbIN 30HA, 4151 NOTPYKEHUA B
KUOKOCTb. MOXKET MCMO/Ib30BATLCA B AOMNO/IHEHNE
K KOHTPOJIt0 TeMNepaTypbl MOBEPXHOCTU, ANA
3aBepLUEeHMA NpoLLecca NOBTOPHOIO Harpesa npwm
OOCTUMKEHUM TeMNepaTypbl A4PA KUAKOCTU.
BHMMaHMe: ero Henb3A MCNOAb30BaTb
HenocpeACTBEHHO ANA YNPaBAeHMA Harpesom, be3
YKEe CYLLLECTBYHOLLEFO PErYIMPOBAHMA TEMNEpPaTYPbI
MOBEPXHOCTM, TaK KaK 3TO YCTPOMCTBO HE 3aMeEHAET
perynartop.

TaKKe nocTaBaseTca C 4aTYMKOM TemnepaTypbl
Pt100.

KoHTaKTbI
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DNEKTPOHHbIN pPerynatop TemnepaTypbl, BXOA,

AnAa gatumka Pt100, aBToHacTpoiKa PID-
perynnpoBaHua. [BoiHoi umudpoBoi gucnaei:
M3MepeHHaa TemrnepaTtypa 1 3aaHHOe 3HaYeHuUe.
KoHTponb TemnepaTypbl B COOTBETCTBUN C
TEMMEPATYPOM CTEHOK KOHTeNHepa. [JocTyneH
TOMIbKO C 610KOM AMCTaHLLMOHHOIO YNpPaBAeHUS.

JdTa BepcuA, ucnonbyrowasa gatimk tmna Pt100, He
B3aMMO3aMeEHAEMA C MOAENAMWN HarpesaTenen oaean
M pyballeK co BCTPOeHHbIM gaTtynkom NTC

Rohs, Reach

Rohs: matepuanbl, ucnonb3yemble B HarpesaTenax pyballek, COOTBETCTBYIOT eBponelickon ampektuse 2015/863
MpunoxeHue Il, nsmeHawlen ampektusy 2011/65.

3TU UCMbITaHMA ABASAKOTCA YaCTbO CTaHAAPTHOIO KOHTPOAA KayecTBa B Ultimheat n npoBoasTca cuctematnyecku gns
NPOBEPKM NOCTABOK KaXA0ro NocTasLMKa.

OHM npoBoAATCA B Halwel cobcTBeHHON nabopaTopum ¢ UCMONb30BAaHUEM U3MEPUTE/IbHBIX MPUOOPOB NocieaHero
NMoKoNeHuA.

Mpu *KenaHUmM Mbl MOXKEM NPEAOCTaBUTbL CEPTUPUKATDLI, CAeNaHHbIE YTBEPKAEHHOM BHELIHEN NabopaTopuen.

Reach: maTtepuanbl, ucnonbayemole B HarpesaTensx pyballek, COOTBETCTBYIOT eBponeckum aupektnsam REACH B
COOTBETCTBMM C ANPEKTUBOM OT MtoHs 2017 roga, gobasnstowent 173 sewectsa SVHC (BelecTBa, npeacrasastolmne
O4YeHb 60/bLUY ONACHOCTb) U3 cnNUcka, onybamMkoBaHHoro ECHA 12 aHBapa 2017 roga, NPUMEHUTENbHO K AUPEKTUBE
Reach 1907/2006.

CepTrduKaTbl U3roTOB/IEHbI BHELLHEN aKKpPeaUTOBaHHOM nabopaTopueit, U OHU AOCTYMHbI MO 3anpocy.

o

TONbKO ANA O3HAKOMNEHUNA U MOTYT 6bITb M3MEHeHbI 6e3 npep,BapMTeanon KOHCYy/bTauuun
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Cnektporpamma Rohs n301ALMOHHOIO BCMEHEHHOTO MpOBOAMTCA CNEKTPOMETPUYECKUA aHANN3
nncta NBR-PVC (nabopatopua Ul-timheat) (nabopatopus Ultimheat)

Catzi2.2.00 wtimhoatoom )

B cBA3M C MOCTOAHHbIM COBEPLLEHCTBOBAHMEM Halllei NPOAYKLNKN, YePTEXM, ONUCAHUA, XapaKTEPUCTUKN, UCMO/Ib3YEMblE B A@aHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHbl
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B cBA3K C NOCTOAHHbIM coBeplleHCTBOBaHMEM Hawemn npoAyKUUN, YepTeXn, onnMCaHnA, XapaKTepuUCTUKU, UCNoib3yemble B AaHHbIX TEXHUYECKUX NaCNOopTax, NpeaAHa3Ha4YeHbl

TONbKO ANA O3HAaKOMNEHNA U MOTYT ObITb USMEHEHbI 6e3 npe,qBapMTeanoﬁ KOHCYy/1bTauumn

CnUCoK apTUKynos

ApTUKYN ApTUKYN ApTUKYN
9VJ32300958150HC 9VIEF731558A10HG 9V2CP6100120A020
9VJ32301028165HC 9VJAE731558550HG 9V2EP4320
9VJ32401398275HG 9VJAE881898880HG 9V2EP450
9VJ32731558550HG 9VJAE731558A10HG 9V2EP4500
9VJ32300958300HC 9VJAEB81898A665G 9V2EP420
9VJ32301028330HC 9VJAE731558A155G 9V2EP71041240020
9VJ32401398550HG 9VJAE881898B255G 9Vv2D6030095
9VJ32731558A10HG 9VJAD731558550HG 9Vv2D6030102
9VJ22731558550HG 9VJAD881898880HG 9V2D6040139
9VJ22881898880HG 9VJAD731558A10HG 9Vv2D6073155
9VJ22A04398B205G 9VJAD881898A665G 9v2D6088189
9VJ22731558A10HG 9VJAD731558A155G 9Vv2D6100439
9VJ22881898A66HG 9VJAD881898B255G 9V314173155N20
9VJV6300958150HC 9VJAF731558550HG 9V314173155AVF
9VJV6301028165HC 9VIAF881898880HG 9VvV314188189M20
9VJV6401398275HG 9VJAF731558A10HG 9V314188189AVF
9VJV6731558550HG 9VIAF881898A665G 9V3142A0439N20
9VJV6300958300HC 9VJAF731558A155G 9V3142A0439AVF
9VJV6301028330HC 9VJAF881898B255G 9SWR2JRT0302680N
9VJV6401398550HG 9VIDAAOD398B205G 9SWR2JRS0302680N
9VJV6731558A10HG 9VJDFAOD398B205G 9H0601252035001
9VJF6731558550HG 9VJBEAOD398B205G 9H06012520350N2
9VJF6881898880HG 9VJBEAOD398D405G 9H06012520350P2
9VJF6A0D398B205G 9VJBEAOD398F005G Y8WTZ017010000UN
9VIF6731558A10HG 9VIBDAOD398B205G Y8WHQ0210100EAUQ
9VJF6881898550HG 9VIJBDAOD398D405G Y8WHQ02101000AUQ
9VJMA300958150HC 9VJBDAOD398F005G Y8WJW021D100GFUQ
9VJMA301028165HC 9VJBFAOD398B205G Y8WJW021D1000FUQ
9VIMA401398275HG 9VIBFAOD398D405G Y8WJW021D100GFUS
9VJMA731558550HG 9VJBFAOD398F005G TNRBOEOOI300B1K6
9VJMA300958300HC 9V2CP62800000000 TSR80EOOI300BBK6
9VJMA301028330HC 9V2CQ6280000A300 TNRB8OEOOI300S1K6
9VJMA401398550HG 9V2CR62800006000 TSR80OEOOI300SBK6
9VIMA731558A10HG 9V2CP64100000000 Y8WSY060000000U9
9VJEF300958150HC 9Vv2CQ6410000B800
9VJEF301028165HC 9V2CP64600000000
9VJEF401398275HG 9V2CR64600008000
9VJEF731558550HG 9V2CP65800000000
9VIJEF300958300HC 9Vv2€Q65800008000
9VJEF301028330HC 9V2CR6580008000
9VJEF401398550HG 9V2CP61001200020

KoHTaKTbI
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KoHTaKTbI

Harpesatenu ¢ aHTUPGpPU3HOU

nunelqarAdHoN YoHauraLmdesTadu €99 IGHIHIWEN ALIAC
19HoheHERHTadU ‘XeLdoudeu XMHIBhMHXDL XIGHHET g alawaAsarroudn ‘uiniondaiiedex ‘BuHeInu
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YKa3aHuA No TexHUKe 6e30nacHoOCTU ANA BCeX NPoMbIlIEHHbIX H&I‘pEBaTEI'IEﬁ py6a|.ueK,

ONMUCAHHbIX B AaHHOM KaTajore

- Nepea MCnonb30BaHWEM NPOYUTANTE PYKOBOACTBO NO/1b30BaTENSA

- 3awmTnTe Lenb NUTaHus guddepeHLmanbHbiM aBTOMAaTUYECKMM BbIK/OYaTENeM C YyBCTBUTENbHOCTbIO 20 MA,
HOMWHa/ KOTOPOTO COOTBETCTBYET MOAENN, KOTOPasA A0/XKHa ObiTb K HEMY NOAK/IOYEHa.

- 3Ta Lenb NUTaHUA A0/KHA ObITb BbIMOHEHA KBAIMPULMPOBAHHBIM 3/1EKTPUKOM U B COOTBETCTBUM C AEeNCTBYHOLMMU
MECTHbIMW CTaHAAPTAMM.

- KoHTyp 3a3emneHuna Jo/MKEH COOTBETCTBOBATHL TPebOBaHUAM U BbITb MOAKIOYEH.

- Korga KoHTelHep nycT, HarpesaTteb pyballKy AOMKEH 6biTb OTCOEAUHEH.

- Mpw 3anNoNHEHMM KOHTeMHepa HarpeBaTeslb PyballKK A0MKEH BbiTb OTCOEANHEH.

- Mpy MOHTaXKe UK LeMOHTaXKe HarpesaTesib PyballKku AoMKeH ObiTb OTCOEANHEH.

- B nepuogbl, Korga oborpesBaTtesib HE UCMONb3YETCA, OH AO/IKEH XPAHUTLCA B CYXOM MeCTe M BbiTb 3alMLLEHHbBIM OT
FPbI3YHOB U APYIMX *KUBOTHbIX.

- B HeKOTOpbIX C/ly4Yasx, 0CO6BEHHO KOraa BO3MOMKEH MEPEInB XKUAKOCTM, MOXKET NoTpeboBaTbCa NoAKAOYEHNE
METa/I/INYECKMX KOHTEMHEPOB HEMOCPEACTBEHHO K 3a3EM/IAOLLLEMY NMPOBOAHUKY.

- HarpeBatenb pyballKu JONKEH MCMOAb30BaTbCA B CYXOM MOMELLEHUMN.

- He pekbTe 1 He NpobuBaliTe NOBEPXHOCTb

- KoHTelHep [0/1KeH HaxoAuTbCA B COOBLWEHNN C aTMOCHEPHbIM AaBNEHUEM, YTOObI M36eXKaTb NOBbILLEHUA ero
BHYTPEHHEro 4aB/IEHMA W B3pbiBa B pe3y/ibTaTe PACLUMPEHUA UAN KUMEHUS MPOAYKTOB, KOTOPbIE OH COAEpPKMUT. ITa
HacTpoiKa Npy aTMocHepHOM AAaBNEHUN MOMKET, HaNpUMepP, OCYLLECTBAATLCA MYTEM OTBUHUMBAHUA UAU YaANEHUSA
NPobKu, pacnoioKeHHOW B BEPXHEN YacTu KOHTelHepa. Mcnonb3oBaHMe gaTyMKa TeMNepaTypbl U/UAK MeLlanky,
MCNO/Ib3YHOLLMX 3TO BEPXHEE OTBEPCTUE AN CBOWX KPEMNIEHUN, HE AOMKHO MOHOCTbIO 3aKPbIBATh 3TO OTBEPCTHE.

- 31 npmbopbl He NOAXOAAT ANA NOCTOAHHOIO MCMONb30BAHUA BHE MOMELLEHUI U AO0/MKHbI 6biTb 3aLMLLEHbI OT
[0XKAOA, NbIN U KOHAEHcaTa.

- He pabortalite npu TemnepaType Bbille HOMWHAbHOM TeMnepaTypbl 6e3onacHoCcTU (3Ta TemnepaTypa 3aBUCUT OT
HarpeBaemMoM }KMAKOCTU U A0MKHA BbITb NPOBEPEHA Nepes NoAKIYEHNEM YCTPOICTBA).

- McnonbayiiTe HarpeBaTe/b pyballKK, COOTBETCTBYIOLLMIA pa3mepy KOHTelHepa

- HarpeBatenb pyballKu AOMKEH HAXOAUTLCA B KOHTAKTE C MOBEPXHOCTbIO HAarpeBaemMoro KoHTeliHepa, 6e3 HanoxKeHus
HarpeBaTe/IbHbIX YacTel. HanoxeHne ABYyX HarpeBaTe/ibHbIX YacTel yABauBaAET MOBEPXHOCTHYHO MOLLHOCTb U MOMKET
BbI3BATb NaBJeHME 060104KM HAarpeBaTeNs U MHULMUPOBATb MOXKap B CAMbIX TAXKEbIX CAyYasX.

- PacnonoskuTe HarpesaTtenb pyballKuM TaK, YTobbl OH COMpMKacanca C MaKCMMalbHO BO3MOMKHOM LIUIMHAPUYECKOM
MOBEPXHOCTbIO KOHTENHepa.

- 3TM YCTPOICTBA He NOAXOAAT A1 UCMOb30BaAHMA B JIETKOBOCM/IAMEHSAIOLLMXCA UM B3PbIBOOMACHbIX 30HAX.

Catzi 22 wiimheatoom )

B cBA3M C NOCTOAHHbBIM COBEPLIEHCTBOBaHWEM HaLLEN MPOAYKLMM, YEPTEXKM, ONMUCAHUSA, XapaKTEPUCTUKK, UCMO/b3yEMbIE B A@HHbIX TEXHUYECKMX MacnopTax, npeaHasHadveHbl

TONbKO ANA O3HAKOMNEHNA U MOTYT 6bITb M3MEeHeHbI 6e3 npep,BapMTeanoﬁ KOHCy/NbTauumn



B cBA3M C NOCTOAHHbIM coBeplleHCTBOBaHMEM Hawemn NPOAYKUUN, HepTeXn, OoNNCaHUA, XapaKTepPUCTUKU, UCNOJIb3yeMble B AaHHbIX TEXHUYECKUX NaCNopTax, NpeaHa3Ha4yeHbl

TONbKO ANA O3HAaKOMNEHNA U MOTyT ObITb USMEHEHbI 6e3 npe,qBapMTeanoﬁ KOHCY/1bTaunun

MbKune HarpesaTenm pybaLuek ¢ 3aLMUTON OT 3aMep3aHUA ANA CTEKNAHHDIX WU ‘g_

NJIACTUKOBbIX KOHTEHEPOB

MakcumanbHasa
Marepuman TonwmHa
X Temneparypa 3araruBaHue Tepmocrar Tun
KOHTeiiHepa M3onauum
orpaHuyeHa Aao:
HelnoHoBble o
BcTpoeHHbIn,
Crekno, o pPeEMHU n 10 mm
65°C dUKCMpoBaHHasn
NAacTuK MeTaInyecKas . ° 20 mm
HacTpomKa npu 5°C
NPAXKKa
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OcHOBHble 0cO6eHHOCTH
MB6KMe HarpeBaTenn pyballek MCNoNb3YTCA AA 3alMTbl OT 3amep3aHua, Nogorpesa, cTabuansaumm TemnepaTypsi,
CHUXEHMA BA3KOCTM MW pacnaaBAE€HMUA Mblia, XKUBOTHbIX UAM PACTUTE/NIbHbIX XMPOB, TAKOB, MaCes, NMULLEBbLIX UK
XMMUNYECKUX NMPOAYKTOB.
dTa cepuA HarpesaTenen pybalwek aaserca Hanbosee apPeKTUBHbIM peLIeHNEeM ANA HAarpeBa CTEKAAHHbIX UAK
MIAaCTUKOBbIX KOHTENMHepoB. OHM BbiNyCKaloTcA A5 KoHTeHepoB ob6bemom 18 /20 5 (5 rannoHos CLUA), 23 n/25 n
(6 rannoHos CLUA), 30 n (8 rannoHos CLUA), 60 n (15 rannoHos CLUA) n 110 n (30 rannoHos CLUA). HarpeBatenu
pyballueK NMoKpbIBalOT NOYTU BCIO MOBEPXHOCTb U AOMONHEHbl MATKMM BOPOTHUKOM - «lLapdomy», NpeaoTBpallatomum
ero cnosizaHue BHM3. OHM MOryT BbITb U3rOTOBAEHbI C ABYMA YPOBHAMKU MouiHocTh (0,05 BT / cm? n 0,1 BT / cm?) u
ABYMA ToAWMHaMmM nsonaumm (10 mm B cTaHZAPTHOM KomMnieKTauum M 20 MM B AOMNOJIHUTE/IbHON KOMMJIEKTaLuum),
YTO MO3BOJIAET UCMOIb30BATb MUX AaXKe MPU OYEeHb HU3KUX TeMNepaTypax. ITU NPUNOKEHUA ONUCAHbI B TEXHUYECKOM
BBeAeHUN. OHUM TaK¥Ke MOryT NPOCTO MCMO/1Ib30BaTbCA AJ1A NOAAEPKAHMA NONOKNTENIbHOM TEMMNEPATYPbI }KUAKOCTEN.
B aTnx mogenax Temnepatypa X NOBEPXHOCTM orpaHuyeHa 65°C ana npeaotspaleHma gebopmaumm Uan naaBaeHus
NNAaCTUKOBbIX KOHTEMHEPOB, UM Pa3pPyLIEHUA CTEKAAHHbBIX KOHTEMHEPOB NOA, AENCTBUEM TemMnepaTypHOro
HaNpPAXKeHus.
Mpy MCNONb30BAaHUN UX C U30UPOBAHHOM KPbILWKON U M30/IMPOBAHHOM NOACTAaBKON MX SHepreTuyeckas
3P PEKTUBHOCTb MOXKET BO3pacTu Ha 90%

TexHnuyeckue XapPaKTEPUCTUKU
HarpeBaTenbHbI 31€MeHT TMBOKUX HarpeBaTenen pyballek COCTOUT M3 CETU HarpeBaTesIbHbIX MPOBOAOB C
CUIMKOHOBOW M30A5ILUNEN, SKPAHUPOBAHHbIX METANIMYECKON ONNETKOM, B3ATbIX MO YE€X0/, CLUMTbIN U3 NOAUIPUPHON
TKaHM C NOAUYPETAHOBbLIM U Teh/IOHOBLIM MOKPbITUEM. MeXay TENNOCETbIO U HapPYXKHOW CTEHKOW MPOKAaablBaeTcA
TepmocTonKas msonauma ns NBR-PVC TtonwmHon 10 mm. 3Ta M301ALMOHHAS NeHa UMEET KO3IbOULMEHT N30NALLNK
(Lambda A) 0,039 Bt/m.K, uTo No3BoAAET pa3AennTb NOTEPU SHEPTUU HA 3 MO cpaBHEHWUIO ¢ oborpesBaTenamu,
M30/IMPOBaHHbIMU MWUHEPAIbHOM BaTOM UM BOMIOKOM M3 YINepPOAHOro BOJIOKHA TOM e TONLWMHbI. Peryanpyemblie
METaN/IMYECKME NPAMKKM 06ecrneuynBatoT ObICTPbIA MOHTAXK M AEMOHTAXK U 3OPEKTUBHYIO GUKCALMIO Ha KOHTENHEpE.
Nx mexaHW4YecKas NPOYHOCTb ABAAETCA UCKIOUUTENBHOMN.
TKaHeBoOe NOKpbITHE:
- BHYTpeHHAs HarpeBaTe/ibHasA NOBEPXHOCTb: NOAN3IGUPHAA TKaHb C TeGSIOHOBLIM NOKPbLITUEM,
- BHeLWHsA cTopoHa: BoAOHeNpoHMLaeMas noanadumpHas TkaHb ¢ PU nokpbiTuem.
Tennousonauyusa:
MNMeHa NBR-PVC, c 3aKpbITbiIMX SYEMKaMU M BbICOKOM TEPMOCTOMKOCTbIO, TOALWMHA 10 mm. 3Ta To/LMHA BbibpaHa 3a ee
BbICOKYIO FTMOKOCTb, YTO BAa*KHO A1 HEGO/IbLUMX KOHTEMHEPOB.
HarpeBaTtesnibHblA 31€MeHT:
HarpeBaTesnbHbI NPOBOA C CUIMKOHOBOM M30NSILMEN U METaNNIMYECKON ONETKOM, 0becneynBaroLLnii MexaHUYeCKyo
3aLUMTY OT MPOKOJIa U XOpOLLee 3a3eMIEHME.
KoHTponb Temneparypbi:
BumeTtannnyeckuin Tepmoctat ¢ UKCMPOBAHHOMW HACTPOMKOMN, OTKpbIBaeTca npu 9°C, 3akpbiBaeTca npu 5°C,
YCTaHaB/NMBAETCA Ha COEAMHUTENbHOM KOPOOKe M M3MepsaeT TeMnepaTypy oKpyKatolen cpedbl. [lBe NUAOTHble
NIaMMOYKM YKa3bIBAKOT Ha Ha/IMuME HaNpsaKeHMA U QYHKLUMIO HarpeBa. B HarpeBaTenbHYO CETb BCTPOEH OrpaHMunTENb
TeMMepaTypbl, OrpaHUYMNBAIOLLMIN TEMNEpPaTypy NoBepPXHOCTM A0 65°C.

wwwimheatcom ) Catzr 24




MbKune HarpesaTenm pybaLuek ¢ 3aLUTON OT 3aMep3aHUA ANA CTEKNAHHDBIX WU ‘g_
NNaCTUKOBbIX KOHTEHEPOB

CoepuHUTENbHbIN Kabenb:

M3011pOBaHHbIN Pe3nHOBbIN Kabenb NuTaHuA, 418 NPOMbILLIEHHbIX cped, 3 X 1 mm?, ganHa 3 m, eBpoBuKa. Buaka
UL no 3anpocy.

IMIOHTaXX Ha KOHTelHepbI:

9Tn oborpeBaTtenu pyballek ocHalleHbl HEMNOHOBLIMW PEMHAMMW C BbICTPOCHLEMHBIMU PEFYINPYEMbBIMU NPAMKKAMMU
ONA NOATOHKWU Noj AMamMeTp KOHTEeWHepa U BOPOTHUKOM M3 MATKOM TKaHM 6e3 Tensonsonaunm nog HasBaHuem
wapd. IToT rMbKKMi Wwapd MOXKHO UCNONAb30BaTbh AN GUKCALMUN U3ONMPYIOLLEN KPbILWKKW B ClyYae LUAUHAPUYECKUX
KOHTelHepoB.

Onuuum:

- 3onsunmoHHana neHa TonwmHon 20 MM ANA NPUMEHEHMA B YCNOBUAX O4EHb HU3KMX TEMMepaTyp.

- NMosepxHocTHaA Harpy3ka 0.135 Bt/cm? ana 6bicTporo Harpesa. CM. TeXHUYECKOe BBeaeHMe.

- NcTouHuK nuTtanma 110/115 B

- Kabenb nnTaHMA C NPOMbILIIEHHOW BU/IKOW 2-NMOJIOCHbIN + 3a3emneHune 16A CEE (IEC60309)

- KpbIWKN 1 n30n15UMOHHbIE NOACTABKU: CM. CTPAHUL,bl C aKCECCYapaMMU.

OCHOBHbIE apPTUKY/bl (Bpema Harpesa }XMAKOCTEN CM. B TEXHUYECKOM BBEeAEHUM)

Wsonauma | OGuem, 06bem AVELTL BbIZOTa IR (AULE Konbepetka C|  Bt/cm? HanpsakeHue
Aphyner* ('\ﬂ") ragﬂj’: L nMprI’ T 12,;/,,) (nfM/ T 2 ) (mm/proiim) | (Bt/aroiim?) 5 B
AlONMbI £ % e MM/A01iMoB
9VJ32300958150HC 10 5 18/20 280 (11) 300 (11.8) 950 (37.4) 150 (5.9) 0,05 (0.32) 150 220/240
9VJ32301028165HC 10 6 25/30 280 (11) 300 (11.8) 1020 (40.2) 150 (5.9) | 0,05(0.32) | 165 | 220/240
9VI32401398275HG 10 15 50/60 410 (16.1) 400 (15.7) 1390 (54.7) 100 (3.9) 0,05 (0.32) 275 220/240
9VJ32731558550HG 10 30 110 460 (18.1) | 730(28.8) 1550 (61) 100 (3.9) | 0,05(0.32) | 550 | 220/240
9VJ32300958300HC 10 5 20/25 280 (11) 300 (11.8) 900 (35.4) 150 (5.9) 0,1 (0.64) 300 220/240
9VJ32301028330HC 10 6 25/30 280 (11) 300 (11.8) 1020 (40.2) 150 (5.9) 0,1 (0.64) 330 220/240
9VJ32401398550HG 10 15 50/60 410 (16.1) 400 (15.7) 1390 (54.7) 100 (3.9) 0,1 (0.64) 550 220/240
9VJ32731558A10HG 10 30 110 460 (18.1) 730 (28.8) 1550 (61) 100 (3.9) 0,1 (0.64) 1100 220/240

* [LNs 3TUX U34eNni, NocTaBNsieMbIX C BUIKoM UL, a He c eBpoBWU/IKOM, 3ameHuTe 15-i cumBon Ha X.
** Mogenu ¢ nsonauueit 20 mm - 3ameHnTb 9VJ3 Ha 9VI2

B cBA3M € NOCTOAHHbIM COBEPLUEHCTBOBaHWEM HaLlen NPOAYKLMUN, YHEPTEXM, ONMUCAHUA, XapaKTEPUCTUKN, UCMONb3YEMbIe B AaHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHsbl
TONbKO A/18 03HaKOM/IEHMA U MOTYT BbITb M3MEHEeHbl 6e3 NpeaBapuUTe/IbHON KOHCY/IbTaL MM
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B cBA3M C NOCTOAHHbIM coBeplleHCTBOBaHMEM Hawemn NPOAYKUUN, HepTeXn, OoNNCaHUA, XapaKTepPUCTUKU, UCNOJIb3yeMble B AaHHbIX TEXHUYECKUX NaCNopTax, NpeaHa3Ha4yeHbl

TONbKO ANA O3HAaKOMNEHNA U MOTyT ObITb USMEHEHbI 6e3 npe,a,BapMTeanoﬁ KOHCYy/1bTauumn

MMbKkne HarpesaTenu g 3aWmUTbl OT 3aMep3aHUA ¢ TMbKom 06on0uKoM, ana &

meTannmnyeckux 6ouek un 1000-nutposbix IBC

MakcmumanbHasn
Marepuan TonwmHa
Y Temneparypa 3araruBaHue Tepmocrar Tun
KOHTenHepa M3onauum
orpaHuyeHa ao:
HennoHoBble BcTpoeHHbIi,
S (L] eMHU U dUKCUpoBaHHasn :! :!
naacTuKa c 65°C P PO 20 mm 9Vj
= MeTaInyecKas HACTpPOWMKa npwu
peLLeTKon o
NPAXKKa 5°C
.60
>N

OCcHOBHble 0cObeHHOCTH
[MbKkue HarpeBaTenn pyballek MCNOb3YOTCA A4 3alLUTbl OT 3aMep3aHus, Nogorpesa, cTabuamMsaummn TemnepaTypsbl,
CHU)KEHMA BA3KOCTU WU PaCNNABAEHMA Mbl/1a, }KUBOTHbIX UM PACTUTENbHbIX }KMPOB, IAKOB, Maces, NULLEBbIX UAN
XUMUYECKUX MPOAYKTOB.
dTa cepua HarpesaTenen pybawek apnaetca Hanbonee spPeKTUBHbIM pelleHMeM ANA HarpeBa CTEKNAHHbIX
WU NNACTUKOBbIX KOHTEeHepoB. OHU AOCTYNHbI ANA KOHTelHepoB obbemom 110 n (30 rannoHos CLUA), 210 n
(55 rannoHos CLUA) 1 1000 n IBC. HarpeBaTenu pyballeKk NoKpbIBatOT BCO NOBEPXHOCTb U AOMOJHEHbI MATKUM
BOPOTHUKOM - «lappom», NnpeaoTBpaLlaloLMM ero cnosizaHne BHM3. OHM MoOryT ObiTb M3rOTOB/EHbI C ABYMA
ypoBHaAMU molHocTH (0,05 BT / cm? 1 0,1 BT / cm?) 1 ogHOM ToAWwmMHOM nsonaumm 20 mm, YTO No3BOAET UCMNO/b30BaTb
MX AarKe NpU o4YeHb HU3KUX TemnepaTtypax. TN NPUAOKEHUA ONUCAHbI B TEXHMYECKOM BBeAeHUU. OHU TaKKe moryT
MPOCTO MCMO/1b30BATbLCA A/1A NOALEPKAHUA NONOKUTENbHOM TEMMNEPATYPbI *KUAKOCTEMN.
B aTnx moaenax tTemnepaTtypa Mx NoBEPXHOCTU orpaHmnyeHa 65°C. Mpu UCNoib30BaHUN MX C U30/IMPOBAHHOM KPbILLKOMN
N N30/IMPOBAHHOM MOACTABKOM UX aHepreTnyeckas adPeKTUBHOCTb MOXKET Bo3pacTu Ha 90%

TexHunuyeckue XapPaKTEPUCTUKU
HarpeBaTesibHbI 31eMeEHT TMOKUX HarpeBaTesei pyballek COCTOMT M3 CETU HarpeBaTe/ibHbIX MPOBOAOB C
CUJINKOHOBOW M305ILUNEN, SKPAHUPOBAHHBIX META/IMYECKON ONNETKOM, B3ATbIX MO/ YEX0/, CLUMTbIN U3 NOAUIPUPHON
TKAHW C MNOJINYPETAHOBLIM U TehSIOHOBLIM MOKPbITUEM. MexAay TENNOCETbIO U HaPYKHOM CTEHKOM NPOKAaAblBaeTCA
TepmocTonKas msonauma ns NBR-PVC TtonwmHon 20 mm. 3Ta M301ALMOHHAS NeHa MMeeT KO3abOULMEHT N30NALLUK
(Lambda A) 0,039 Bt/m.K, 4uTo No3BosAEeT pasAennTb NOTEPU SHEPTUM HA 3 MO cpaBHEHUIO ¢ oborpesBaTensamu,
M301UPOBAHHBIMU MUHEPA/NIbHON BAaTOW UMW BOMIOKOM M3 YINEPOAHOrO BOJIOKHA TOM e TONLWMHbI. YeTbipe
peryanpyemble MeTanMyecKkme NPaKKM 0b6ecnedynBatoT ObICTPbIA MOHTAX U AEMOHTaX M 3PDEKTUBHYIO PUKCALUIO Ha
KOHTeMHepe. Mix MexaHMYecKaa NPOYHOCTb SIBIAETCA UCKAOUUTENbHOWN.
TkaHeBOe NOKpbITHE:
- BHYTpeHHAA HarpeBaTe/ibHasA MOBEPXHOCTb: NOAM3IUPHAA TKaHb C TePSIOHOBLIM MOKPbITUEM,
- BHeLWwHsA cTopoHa: BogoHeNnpoHuL,aeMas noanadumpHas TkaHb ¢ PU nokpbiTnem.
Tennousonauua:
MeHa NBR-PVC, c 3aKpbITbIMM A4ENKAMM U BbICOKOM TEPMOCTOMKOCTbLIO, TOALWMHA 20 MM.
HarpeBaTenbHbIi 31€MEHT:
HarpeBaTenbHbli NpoBOA, C CUIMKOHOBOM M30ASLMEN U METANIMYECKOM ONNETKOM, 06ecneuymnBatoLLMin MexaHUYeCcKyto
3aLUMUTY OT MPOKO/IA U XOpoLLee 3a3eMeHMe.
KoHTponb Temnepartypbi:
BumeTannmyeckmin TepmMmoctaTt ¢ PUKCUPOBAHHOM HAaCTPOMKOM, OTKpbIBaeTcs npu 9°C, 3akpbiBaeTca npu 5°C,
yCTaHaB/IMBAETCA Ha COeAMHUTENIbHOM KOPOOKE 1 M3MepsaeT TeMMNepPaTypy OKpy:KatoLlel cpesbl. [lBe NUAoTHbIe
JIAMMOYKM YKa3bIBAOT Ha HaZiMuMe HaNPAXKeHUs U GYHKLUMIO HarpeBa. B HarpesaTesibHYHO CeTb BCTPOEH OrpaHUYunTe b
TEMMNepaTypbl, OrPaHNYMBAIOLLMIA TeMMepaTypy NOBEPXHOCTM Ao 65°C.
CoepuHUTENbHbIN Kabenb:
M30n1poBaHHbIN Pe3nHOBLINA Kabesib MUTaHuA, A8 NPOMbILLIEHHbIX cped, 3 X 1 Mm?2, AninHa 3 M, eBpoBuKa. (3x1,5 mm?
ona mogenu IBC). Bunka UL no 3anpocy.
MOHTaX Ha KOHTeHepbI:
311 oborpeBaTenn pyballek OCHaLLEeHbl HEMIOHOBLIMKU PEMHAMMU C BbICTPOCHEMHbBIMWU PETYANPYEMbBIMU MPAKKAMM
012 NOAFOHKM NoA ANaMeTP KOHTeMHepa M BOPOTHUKOM M3 MAFKOM TKaHW 6e3 Tenaou305aLMn Nog, HasBaHWeM Wwapod.
3TOT rMBKMI Wapd MOMKHO MCMONb30BaTh A5 GUKCALMM U30NPYIOLLEN KPbILIKK.
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Mbkune HarpesaTenu gna 3aWmTbl OT 3amep3aHuA ¢ rMbkon o6onouKom, gna
meTannanyeckux 6ouyek n 1000-amtposbix IBC

e

Onuuu:

- NosepxHocTHanA Harpyska 0.135 Bt/cm? ana 6bICTporo Harpesa. (B AaHHOM BepCMM TeMnepaTypHOro KOHTPOA - 4N1A
IBC He npeaycmoTpeHo). CM. TeXHMYECKOe BBeAeHME.
- cTouHuK nuTtanma 110/115 B
- Kabenb NUTaHUS C NPOMbILLNEHHOM BUIKOW 2-NOMOCHbIN + 3a3emneHne 16A CEE (IEC60309)
- KpbIWKN 1 N301AUMOHHbIE NOACTAaBKM: CM. CTPAHMLbI C aKCceccyapamu.

OCHOBHbIE apPTUKY/Ibl (BpeMa Harpesa XXMAKOCTEH CM. B TEXHUYECKOM BBEAEHUM)

P —— rgﬁ:::’tl 06bem, (Mp'::i'\;'z . Bbicota A MNnockas gnuHa B Wapd C Bt/cm? Barr HanpsseHue
PTUKY. NNTPbI o= S, | (mm/ groiim) (mm/ groiimos) (mm/groiim) | (Bt/proitm?)** B
CLLUA Aoimbl + %)
9VJ22731558550HG 30 110 460 (18.1) 730 (28.8) 1550 (61) 100 (3.9) 0,05 (0.32) 550 220/240
9VJ22881898880HG 55 210 585 (23) 880 (34.6) 1890 (74.4) 100 (3.9) 0,05 (0.32) 880 220/240
9VI22A04398B205G 264 1000 (130902 X }1%03(; 1000 (39.4) 4390 (172.8) 100(3.9) | 0,05(0.32) | 2200 | 220/240
9VJ22731558A10HG 30 110 460 (18.1) 730 (28.8) 1550 (61) 100 (3.9) 0,1 (0.64) 1100 220/240
9VJ22881898A66HG 55 210 585 (23) 880 (34.6) 1890 (74.4) 100 (3.9) 0,1 (0.64) 1660 220/240

* [LNs 3TUX U34eNUi, NoCTaBNseMbIX C BUNKoM UL, a He c eBpOBWU/IKOM, 3ameHuTe 15-1 cumBon Ha X

** B naHHOM Bepcum TemnepaTtypHoro KoHTposs 0,1 Bt/cm? 1 0,135 BT/cm? He gocTynHbl ana pasmepa IBC

B cBA3M C NOCTOAHHbBIM COBEPLIEHCTBOBaHWEM HaLLEN MPOAYKLMM, YEPTEXKM, ONMUCAHUSA, XapaKTEPUCTUKK, UCMO/b3yEMbIE B A@HHbIX TEXHUYECKMX MacnopTax, npeaHasHadveHbl
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N NOBEPXHOCTHbIM
perynaTopom Temnepartypbl

HarpeBaTtenu pyb6aluekx c

dUKCUPOBAHHO
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YKa3aHuA No TexHUKe 6e30nacHoOCTU ANA BCexX NPpoMbILlU/ZIEHHbIX HaFPEBaTEHEVI py6a|.ueK,

ONMUCAHHbIX B AaHHOM KaTajore

- Nepea Mcnonb3oBaHWEM NPOYUTANTE PYKOBOACTBO NO/1b30BaTENSA

- 3awmnTnTe uenb NUTaHus guddepeHumanbHbiM aBTOMAaTUYECKMM BbIK/OYaTENIEM C YyBCTBUTENbHOCTbIO 20 MA,
HOMWHAN KOTOPOro COOTBETCTBYET MOAENW, KOTOPasA A0/XKHaA BbITb K HEMY NOAK/IOYEHa.

- 3Ta Lenb NUTaHUA A0/KHA ObITb BbIMOHEHA KBAIMPUUMPOBAHHBIM 3/1EKTPUKOM M B COOTBETCTBUM C AEeNCTBYHOLMMU
MECTHbIMW CTaHAAPTAMM.

- KoHTyp 3a3emneHuna JO/MKEH COOTBETCTBOBATL TPebOBaHUAM U BbITb MOAKAIOYEH.

- Korga KoHTelHep nycT, HarpeBaTe/b PyballKy A0MKEH 6biTb OTCOEAMHEH.

- Mpw 3aNoNHEHMM KOHTeMHepa HarpeBaTe/lb PybaLlKK A0MKeH BbiTb OTCOEANHEH.

- Mpy MOHTaXKe UK AeMOHTaXKe HarpesaTes/b pyballKku A0MKeH ObiTb OTCOEANHEH.

- B nepuogbl, Korga oborpesaTtesib HE UCMNONb3YETCA, OH AO/IKEH XPAHUTLCA B CYXOM MECTe M BbiTb 3aLMLLEHHBIM OT
FPbI3YHOB U APYIMX *KUBOTHbIX.

- B HEKOTOpbIX C/ly4Yasix, 0COBEHHO KOraa BO3MOMKEH MEPEINB XKUAKOCTU, MOXKET NoTpeboBaTbCa NoAKAOYEHNE
METa/IZINYECKMX KOHTEMHEPOB HEMOCPEACTBEHHO K 3a3EM/IAIOLLLEMY NMPOBOAHUKY.

- HarpeBatenb pyballKku AONMKEH MCMOAb30BaTbCA B CYXOM MOMELLEHUMN.

- He pekbTe 1 He NpobuBaliTe NOBEPXHOCTb

- KoHTelHep [0/1’KeH HaxoAUTbCA B COOBLWEHNN C aTMOCHEPHbIM AaBAEHUEM, YTOObI M36€eXKaTb NOBbILLEHUA €ro
BHYTPEHHEro 4aB/JE€HMA W B3pbiBa B pe3y/ibTaTe PACLUMPEHUA UAN KUMEHUS MPOAYKTOB, KOTOPbIE OH COAEpPKMUT. ITa
HacTpoMKa Npy aTMochepHOM AABNEHUN MOKET, HaNpMMepP, OCYLLECTBAATLCA MYTEM OTBUHUMBAHUA UAU YAANEHUSA
NPobKu, pacnosioXKeHHOW B BEPXHEN YacTu KOHTeWHepa. Mcnonb3oBaHMe AaTyMKa TeEMNepaTypbl U/MAK MeLlanky,
MCNOJIb3YHOLLMX 3TO BEPXHEE OTBEPCTUE AN CBOMX KPEMIEHUN, HE AOMKHO MOHOCTbIO 3aKPbIBATh 3TO OTBEPCTHE.

- 31 npmbopbl HEe NOAXOAAT ANA NOCTOAHHOIO MCMNOb30BAHUA BHE MOMELLEHUI U AO0MKHbI 6bITb 3aLMLLEHbI OT
A0XA48, NbIN U KOHAEHcaTa.

- He pabortalite npu TemnepaType Bbille HOMWHAbHOM TeMnepaTypbl 6e3onacHoCT (3Ta TemMmnepaTypa 3aBUCUT OT
HarpeBaemMoMl *KMAKOCTU M A0MKHA BbITb NPOBEPEHA Nepes NoAKNOYEHNEM YCTPOICTBA).

- Mcnonb3yiiTe HarpeBaTe/b pyballKK, COOTBETCTBYIOLLMIA Pa3mepy KOHTeHepa

- HarpeBatesb pyballKu A0MKEH HAXOAUTLCA B KOHTAKTE C MOBEPXHOCTbIO HAarpeBaeMoro KoHTeliHepa, 6e3 HanoKeHus
HarpeBaTe/IbHbIX YacTell. HanoxkeHne AByX HarpeBaTe/ibHbIX YacTel yABanMBaET MOBEPXHOCTHYO MOLLHOCTb U MOMKET
BbI3BATb NaBJeHME 060104YKM HAarpeBaTeNs U MHULMUPOBATb NOXKap B CAMbIX TAXKEbIX CAyYasX.

- PacnonoskuTe HarpeBaTeb pybaLlKu TakK, YTobbl OH CoMpMKacanca ¢ MaKCMMalbHO BO3MOMKHOM LIUAMHAPUYECKOM
MOBEPXHOCTbIO KOHTENHepa.

- 3TM YCTPOICTBA He NOAXOAAT AJ1A UCMO/Ib30BaAHMA B JIETKOBOCM/IAMEHSAOLLMXCA MW B3PbIBOOMACHbIX 30HAX.

Catzi 252 wiimheatoom )
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B cBA3M C NOCTOAHHbIM coBeplIeHCTBOBaHMEM Hawemn NPOoAYKUUN, HepTeXn, onNnMCaHnA, XapaKTepuUCTUKU, UCNosibdyemble B AaHHbIX TEXHUYECKUX NaCnNopTax, NpeaHa3Ha4YeHbl

TONbKO ANA O3HAaKOMNEHUNA U MOTYT ObITb USMEHEHbI 6e3 npe,qBapMTeanof/i KOHCYy/1bTauumn

Mbkue Harpesatenu pybaluek ¢ GUKCUPOBAHHBIM TEMMEPATYPHBIM PEKUMOM &

ANA CTEKNAHHDBIX UWJIN N/TIaCTUKOBbIX KOHTEMHepOB

MaKcumanbHasa

Marepuan TonwmHa
N Temneparypa 3araruBaHue Tepmocrar
KOHTenHepa ZELo Y ETTYZ T
orpaHuyeHa Ao:

Tvn

HelinoHoBble

SMHY U Surface mounted,
CTekno, NnactuK 65°C P fixed setting 10 mm 9Vj V6
MeTannyeckas o
temperature 65°C
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OCcHOBHble 0co6eHHOCTH
3TOT 3KOHOMMUYHbIN BapUaHT rTMBKOro HarpesaTensa pybaleKk MCNONb3yeTca ANA CHUMKEHUA BA3KOCTU UK
pacniaBaAeHUA MblNa, KUBOTHbBIX MW PACTUTENBHBIX XXMPOB, TAKOB, Maces, MULLEBbIX NIU XMMUYECKUX NPOAYKTOB.
3710 Hanbonee apdeKTUBHOE pelleHne AA HarpeBa CTEKAAHHbIX AW NAACTUKOBLIX EMKOCTEN. ITU Moaenu
BbIMYCKaloTCA A1 KOHTelHepos o6bemom 18 n/20 n (5 rannoHos CLUA), 23 n/25 n (6 rannoHos CLLUA), 30 51 (8
rannoHos CLLUA), 60 n (15 rannoHos CLUA) 1 110 n (30 rannoHos CLUA). HarpeBaTenu pyballek NoKpbIBatOT MOYTH
BCHO MOBEPXHOCTb U1 0MNOJIHEHbI MATKMM BOPOTHUKOM - «llaphomy», MpeaoTBpallatolMM ero cronsaHme BHu3. OHu
MOTYT 6bITb M3rOTOB/EHbI C ABYMSA YPOBHAMM MoLHocTH (0,05 BT / cm? 1 0,1 BT / cMm?) 1 ABYMA TONLLMHAMM U30AALUN
(10 mm B cTaHA@PTHOM KOMNAEKTALMK M 20 MM B ONONHUTENBHOM). B 3TUX Moaensax TemnepaTtypa noBepxXHOCTH
orpaHuyeHa 65°C gna npegoTepalleHns aedopmaLm AN NAABAEHUA NAACTUKOBbIX KOHTEMHEPOB UK pa3pyLUeHUA
CTEK/IAHHbIX KOHTEMHEPOB NOJA BO34ENCTBUEM TEMMEPATYPbI.
Mpy MCNONb30BAaHUN UX C U30MPOBAHHOM KPbILWKON U M30MPOBAHHOM NOACTAaBKON MX SHEpreTuyeckas
3 dEKTMBHOCTb MOXKET BO3pacTu Ha 90%

TexHU4yeckue XapPaKTeEPUCTUKU
HarpeBaTenbHbili 31eMeHT rMBKUX HarpesaTenelt pyballek COCTOUT M3 CETU HarpeBaTe/IbHbIX NPOBOAOB C CUIMKOHOBOM
N30NALUEN, SKPAHUPOBAHHbIX METAN/IMYECKOM OMNNETKOM, B3ATbIX NOA YEXO0A, CLUNTbIA U3 NOAUIDUPHON TKAHU C
NosIMypPeTaHoOBbIM U TehIOHOBLIM MOKPbLITUEM. TepMmocTolikasa nsonaumsa 3 NBR-PVC npoKknaabiBaeTca MexKay TEMN0CETbIO
M HapY>KHOW CTEHKON. ITa M30/1ALMOHHAA NeHa nmeeT KoadounumeHT nsonaumm (Lambda A) 0,039 Br/m.K, uto nossonser
pa3aennTb NoTePU SHEPTMM HA 3 MO CPABHEHUIO C 06OrpeBaTeNsiMm, U30/IMPOBAHHbIMU MUHEPA/IbHOM BaTON UM BOMIOKOM
N3 YIePOAHOr0 BO/IOKHA TOW Ke TO/LLMHbI. Peryanpyemble meTanivyeckme nNpsaxKKM obecnevmBatoT BbICTPbIN MOHTaX U
OEeMOHTaX 1 3hdEKTUBHYIO DUKCALIMIO HA KOHTEHEpE. X MexaHMYecKas NPOYHOCTb ABAAETCA UCKAOUUTENbHOMN.
TKaHeBoOe NoKpbITHE:
- BHYTpeHHAs HarpeBaTe/ibHanA NOBEPXHOCTb: NOAN3IGUPHAA TKaHb C TeGSIOHOBLIM NOKPbLITUEM,
- BHeLWHsA cTopoHa: BOAOHENpPOHMLaeMas noanadumpHas TkaHb ¢ PU nokpbiTuem.
Tennousonauyua:
MeHa NBR-PVC, ¢ 3aKpbITbIMU SYENKAMM U BbICOKOM TEPMOCTOMKOCTbIO, ToALWMHA 10 Mm. 3Ta TOALWMHA BbibpaHa 3a ee
BbICOKYIO FTMBKOCTb, YTO BaXKHO ANA HEOONbLINX KOHTEMHEPOB.
HarpeBaTtesnbHbliA 31€MeHT:
HarpeBaTenbHbIi NPOBOA C CUIMKOHOBOM M30NSILMEN U METaNNIMYECKON ONETKOM, 0becneynBaroLLnii MexaHMYeCKyo
3aLUMTY OT MPOKOJIa U XOPOLLEee 3a3EMIEHMUE.
KoHTponb Temneparypbi:
B HarpeBaTe/ibHYtO CETb BCTPOEH OrpaHUYnUTENb TEMNEPATYPbI, OrPaHUYMBAIOLWMIA TEMMNEPATYPY NoBepxHocTU Ao 65°C.
[Be NUNOTHbIE TAMMOYKM YKa3bIBAOT Ha HAaIMUME HaMNPSXKEHUA U GYHKUMIO Harpesa.
Warning: these models start to heat up as soon as you connect them to the power supply.
CoepuHUTEeNbHbIN Kabenb:
M3011poBaHHbIN Pe3nHOBbIN Kabenb NuTaHuaA, 418 NPOMbILLIEHHbIX cped, 3 X 1 mm2, ganHa 3 m, eBpoBuKa. Buaka
UL no 3anpocy.
MOoHTa}K Ha KOHTelHepbI:
911 oborpeBaTtenu pyballek ocHalleHbl HEMNOHOBLIMW PEMHAMMW C BbICTPOCHEMHBIMU PEFYINPYEMbBIMU MPAMKKAMMU
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Mbkue Harpesatenu pybaiuek ¢ GUKCUPOBAHHBIM TEMMEPATYPHBIM PEKUMOM &
ANA CTEKNAHHDBIX UM NIACTUKOBbIX KOHTeliHepoB

ONA NOATOHKWU NOA AMaMeTp KOHTEeWHepa U BOPOTHUKOM M3 MATKOM TKaHW 6e3 Tensonsonaunm nog HasBaHuem
wapd. ITOT rMbKMI Wwapd MOXKHO UCNONAb30BaTb AN GUKCALMUN U3ONMPYIOLLEN KPbILWKKW B ClyYae LUAUHOPUYECKNX
KOHTENHEpPOB.

Onuuu:

- NMoBepxHocTHasA Harpy3ka 0.135 Bt/cm? ana 6bicTporo Harpesa. Cm. TexHuyeckoe BBeeHue.

- UcTouHMK nutaHmna 110/115 B

- Kabenb NUTaHUS C NPOMbILLNEHHOM BUIKOW 2-NOMOCHbIN + 3a3emneHune 16A CEE (IEC60309)

- KpbIWKKN 1 n3onnmpoBaHHble MOACTAaBKU: CM. CTPAHULLbI C aKCeccyapamm.

CooTBeTcTBME CTaHZapTam: cooTBeTcTBMe cTaHaapTam CE. Ceptudukat TUV: anpektnsa ESC no HU3KOBOABTHOMY
obopyaosaHuio (LVD) 1 aMpeKTrBa no 3n1eKTpoMarHuTHoin coemectmocTty 2004/108/ EC, n coOTBETCTBYIOLLAA MapPKUPOBKa

CE.
OCHOBHbIE apPTUKY/bI (Bpema Harpesa XMUAKOCTeH CM. B TEXHUYECKOM BBEeHUM)
B e e e T [y oo
CLUA oMbl £ %”) |(mm/atoimos)| (Mm/atoimos)
9VIV6300958150HC 10 5 18/20 280 (11) 300(11.8) | 950 (37.4) 150(5.9) | 0,05(0.32) | 150 220/240
9VIV6301028165HC 10 6 25/30 280 (11) 300 (11.8) 1020 (40.2) 150 (5.9) 0,05 (0.32) | 165 220/240
9VJV6401398275HG 10 15 50/60 410 (16.1) 400 (15.7) 1390 (54.7) 100 (3.9) 0,05 (0.32) 275 220/240
9VIV6731558550HG 10 30 110 460 (18.1) 730 (28.8) 1550 (61) 100 (3.9) 0,05 (0.32) [ 550 220/240
9VIV6300958300HC 10 5 20/25 280 (11) 300 (11.8) 900 (35.4) 150 (5.9) 0,1 (0.64) 300 220/240
9VIV6301028330HC 10 6 25/30 280 (11) 300(11.8) | 1020 (40.2) 150 (5.9) 0,1(0.64) | 330 220/240
9VIV6401398550HG 10 15 50/60 410 (16.1) 400 (15.7) 1390 (54.7) 100 (3.9) 0,1 (0.64) 550 220/240
9VIV6731558A10HG 10 30 110 460 (18.1) 730 (28.8) 1550 (61) 100 (3.9) 0,1(0.64) | 1100 220/240

* 1A 3TUX U3LeNniA, NocTaBasemblx ¢ BUAKon UL, a He ¢ eBpOBU/IKON, 3ameHuTe 15-i1 cumBon Ha X.
** Models with 20 mm U3onaums, replace 9VIV6 by 9VIF6

B cBA3M C NOCTOAHHbBIM COBEPLIEHCTBOBAaHWEM HaLLEN MPOAYKLIMM, YEPTEXKM, ONMUCAHUSA, XapaKTePUCTUKK, UCMO/b3yEMbIE B A@HHbIX TEXHUYECKMX MacnopTax, npeaHasHadveHbl
TOJIbKO A/1 03HAKOM/IEHUA U MOTYT BbITb M3MEHEHbI 6e3 NpeaBapuUTeNbHOM KOHCYAbTaL UK
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B cBA3M C NOCTOAHHbIM coBeplIeHCTBOBaHMEM Hawemn NPOoAYKUUN, HepTeXn, onNnMCaHnA, XapaKTepuUCTUKU, UCNosibdyemble B AaHHbIX TEXHUYECKUX NaCnNopTax, NpeaHa3Ha4YeHbl

TONbKO ANA O3HAaKOMNEHUNA U MOTYT ObITb USMEHEHbI 6e3 npe,a,BapMTeanoﬁ KOHCYy/1bTauumn

M6Kue HarpesaTenm pybaluek ¢ PUKCMPOBAHHbIM TEMMNEPATYPHbIM PEKUMOM &

BNA MmeTannnyeckmx 6ouek u 1000-nutposbix IBC

MakcumanbHasn
Marepuan TonwmHa
Y Temnepartypa 3aTarusaHue Tepmocrar Tun
KOHTeiliHepa nsonaumm
orpaHu4yeHa go:
o MoBEepPXHOCTHbIM
HennoHoBble
MeTtann nam PEMHM 1 MOHTaX,
naacTuKa c 65°C MeTanMIeckas dUKCcMpoBaHHan 20 mm 9Vj F6
peLleTKoM TemnepaTypa
npAXKa o
yCTaHOBKM 65°C
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OcHOBHble 0cob6eHHOCTH
3TOT 3KOHOMMUYHbIN BapuaHT rMBKOro HarpesaTensa pybaleKk MCNONb3yeTca ANA CHUXKEHUA BA3KOCTU UK
pacnaBJeHUA MblNa, )KUBOTHbBIX MW PACTUTENBHBIX XXMPOB, TAKOB, MAces, MULLEBbIX UIU XMMUYECKUX NPOAYKTOB.
ITU MoAEeNU BbiNyCKalOTCA AN KoHTeliHepoB o6bemom 110 n (30 rannoHos CLUA), 210 n (55 rannoHos CLUA) n 1000
N IBC. HarpeBaTenbHan pyballKka NOKPbIBAET BCHO NMOBEPXHOCTb M AOMOJHEHA MATKMM BOPOTHUKOM «LIapdomy,
NpeaoTBPaLLAOLMM ee COCKasib3biBaHMe. OHU MOTYT 6biTb M3rOTOBAEHbI C ABYMA YPOBHAMM MolHocTH (0,05 BT / cm?
1 0,1 BT / cm?) 1 ToAwmHOM nsonaumm 20 Mm. B 3TUX Mogensix Temnepartypa NoBepxXHOCTU orpaHunyeHa 65°C.
Mpu MCNONb30BAHUU UX C U3OIMPOBAHHOM KPbIWKOMW U M30AMPOBAHHOW NOACTAaBKOW MX dHepreTuyeckas
3 dEKTMBHOCTb MOXKET BO3pacTu Ha 90%

TexHU4yeckue XapPaKTEPUCTUKU
HarpeBaTenbHbl 3n1eMeHT TMBKUX HarpesaTenen pyballek COCTOMT M3 CETU HarpeBaTeNbHbIX NPOBOAOB C
CUJINKOHOBOW M305ILNEN, SKPAHNUPOBAHHbIX METAN/INYECKON ONNETKOM, B3ATbIX MO YEX0/, CLUMTBIN U3 NOAUIPUPHON
TKaHW C NONNYPETaHOBbIM U TeDNOHOBLIM NMOKPbITMEM. MeXay TENNOCETbIO U HAapPY»KHOM CTEHKOM MPOK/IaAblBAETCA
TepmocTonKaa nsonauma s NBR-PVC tonwmHon 20 mm. 3Ta M300ALMOHHAA NeHa UmeeT KoadPUUMeEHT n3onaumm
(Lambda A) 0,039 Bt/m.K, uTo no3sonAeT pa3aenvTb NOTEPU SHEPTUM Ha 3 NO CpaBHEHUIO C oborpeBaTenamu,
M30/IMPOBAHHbIMM MUHEPA/IbHOMW BAaTOM UAN BOMIOKOM M3 YINEePOAHOro BOJIOKHA TOW YKe TONLWMHbI. YeTbipe
perynMpyemble MeTa/IMYeCcKMe NPAXKKM 06ecneynBatoT BbICTPbIN MOHTAXK U AEMOHTAXK U 3GbEKTUBHYIO GUKCaLMIO Ha
KOHTelHepe. X mexaHn4ecKasa NPOYHOCTb ABNAETCA UCKAKUYNTENBHOM.
TKaHeBOE NOKpbITUE:
- BHyTpeHHAA HarpeBaTe/ibHaA NOBEPXHOCTb: NOAN3IOUPHAA TKaHb C TEPIOHOBBLIM MOKPbLITUEM,
- BHewWwHAA cTopoHa: BOAOHENPOHULL@eMana NoAn3IdUpPHan TKaHb ¢ PU NoKpbITUeM.
Tennousonauua:
MNMeHa NBR-PVC, c 3aKpbITbIMM A4YEIMKaMM M BbICOKOM TEPMOCTOMKOCTbIO, TONLWMHA 20 MM.
HarpeBaTesnbHbliA 31€MeHT:
HarpeBaTenbHbli NPOBOA C CUIMKOHOBOM M30NSILMEN U METaNNINYECKON ONETKOM, 0becneynBaroLLnii MexaHUYECKYHo
3aLLUTY OT MPOKO/A U XOpoLLee 3a3eM/IeHUe.
KoHTponb Temnepatypbl:
B HarpeBaTe/IbHYIO CETb BCTPOEH OrPaHNYNTENb TEMMNEPATYPbI, OFPaHNYMBAIOLMI TEMMEpPaTypy NoBepXHOCTN A0 65°C.
[Be NMNOTHbIE NaMMOYKM YKA3bIBAIOT HA HAIMYME HanpaXKeHUA 1 GYHKUMIO Harpesa.
BHMMaHMe: 3TM MogEeNN HAYMHAIOT HArPeBATbCSA, KaK TO/IbKO Bbl MOAK/IOYAETE UX K UCTOYHUKY MUTAHUA.
CoepuHUTEeNbHbIN Kabenb:
M3011MpoBaHHbIA Pe3MHOBBIN Kabenb NUTaHWA, 418 MPOMbILLIEHHbIX cpea, 3 X 1 MM?, A/iMHa 3 M, eBpoBUIKa. (3x1,5 mm?
ans mogenu IBC). Bunka UL no 3anpocy.
MoHTa}K Ha KOHTelHepbI:
911 oborpeBaTtenu pyballek ocHalleHbl HEMNOHOBLIMW PEMHAMMW C BbICTPOCHLEMHBIMU PEFYINPYEMbBIMU MPAMKKAMMU
ON5 NOATOHKM MO ANAaMETP KOHTEMHEPA M BOPOTHUKOM M3 MAFKOW TKaHW 6e3 Tennonsonaumm nog HassaHuem wapo.
ITOT rMBKMI Wapd MOMKHO MCMONb30BaTh AN GUKCALMM U30NUPYIOLLEN KPbILIKK.
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M6Kue HarpesaTenm pybaluek ¢ PUKCMPOBAHHBIM TEMMNEPATYPHbIM PEKUMOM &

BNA meTannnyecknx 6ouek u 1000-nutposbix IBC

Onuuu: 5
2 v a5
- NoBepxHocTHasA Harpy3Ka 0.135 Bt/cm? gns bbicTporo Harpesa. (B gaHHOM BepcuMM TeMNepaTypHOro KOHTPOAA - ANA o
IBC He npeaycmoTpeHo). Cm. TexHUYECKoe BBEAEHME. z
o
- UcTouHuMK nutaHmns 110/115 B ©
- Kabenb nnTaHMA C NPOMbILINEHHOW BUIKOW 2-NOJOCHbIN + 3a3emneHune 16A CEE (IEC60309) g
- KpbIWKN 1 n301npoBaHHble NOACTAaBKM: CM. CTPAHMLLbI C aKCeccyapamm. =
CooTBeTcTBME CTaHAAPTaM: cooTBeTcTBMe cTaHgapTam CE. Ceptudumkat TUV: gupektnsa EIC no HU3KOBOAbTHOMY 3
obopyaoBaHuio (LVD) n aupeKTMBa No 31eKTPOMarHuTHol coemectumocTtu 2004/108/EC, n cooTBeTcTBYOLW,AA g
mapkuposka CE. é
OCHOBHbIE aPTUKY/Ibl (Bpema HarpeBa XMUAKOCTeH CM. B TEXHUYECKOM BBeeHUM) =
by
=9
06bem, Onam. BbicoTa Mnockasa gavHa 2 &
ApTuRynbI* rasiNoHbI ?1?41;21::, (Mm£12; A B (MNL:J/a,qFr)od)ﬁf\:Am) (BT/E%%’\:AV\Z)** Batr Hal‘lpﬂéKeHMe g
CLUA aoimsl = %”) | (mm/aoimos) (mm/aorimoB) T
()
9VJF6731558550HG 30 110 460 (18.1) 730 (28.8) 1550 (61) 100 (3.9) 0,05 (0.32) 550 | 220/240 | <
=y
o =
9VJF6881898880HG 55 210 585 (23) 880 (34.6) 1890 (74.4) 100 (3.9) 0,05 (0.32) 880 | 220/240 | I ©
© 0
1000 x 1200 XS
9VJF6A0D398B205G 264 1000 (39.4x47.3) | 1000 (39.4) 4390 (172.8) 100 (3.9) 0,05(0.32) | 2200 | 220/240 | @ $
i . (O]
o]
L x
9VJF6731558A10HG 30 110 460 (18.1) 880 (34.6) 1550 (61) 100 (3.9) 0,1 (0.64) 1100 | 220/240 | 2 .x
o
= 5
9VJF6881898550HG 55 210 585 (23) 1000 (39.4) 1890 (74.4) 100 (3.9) 0,1 (0.64) 1660 | 220/240 | B S
. » » » , 3 o
[nAa sTux nspenuni, noctaBnaembix ¢ Buakon UL, a He c eBpoBuaKon, 3ameHuTe 15-11 cumson Ha X. C ;
** B naHHOW Bepcun TemnepaTypHoro kKoHTpons 0,1 Bt/cm? n 0,135 Bt/cm? He AocTynHbl 414 pasmepa IBC § %
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X, NpegHa3Ha4yeHb

HarpeBatenu pybawuku c

. perynupyembiM 3/1€KTPOHHbIM
. TepmoCTaToMm A/iA NoAorpesa

. HeboNbLIMX NNACTUKOBbIX AU
1 CTEKNAHHDBIX KOHTeliHepoB
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YKa3aHuA No TexHUKe 6e3o0nacHoOCTU ANA BCexX NPoMbILlU/ZIEHHbIX HaFPEBaTEHEI‘;I py6a|.ueK,

ONMUCAaHHDbIX B AaHHOM KaTaJiore
- Nepepn Mcnonb3oBaHWeM NpoYUTanTe PYKOBOACTBO NO/b30BaTeNA

- 3awmTnTe Uenb NUTaHus guddepeHumanbHbiM aBTOMATUYECKMM BbIK/tOYaTENleM C YyBCTBUTENbHOCTbIO 20 MA,
HOMWHaN KOTOPOro COOTBETCTBYET MOAENW, KOTOPasA A0/XKHa BbITb K HEMY NOAK/IOYEHa.

- 3Ta uenb NUTaHUA A0/KHA ObITb BbIMOJHEHA KBAINPUUMPOBAHHbBIM 3/1EKTPUKOM M B COOTBETCTBUM C AEeNCTBYHOLMMU
MECTHbIMW CTaHAAPTAMM.

- KoHTYp 3a3emneHunsa fo/MIKEH COOTBETCTBOBATL TpebOoBaHUAM U BbITb MOAKAIOYEH.

- Korga KoHTelHep nycT, HarpesaTe/b pPyballKy A0MKEH 6bITb OTCOEAUHEH.

- Mpw 3aNoNHEHMM KOHTeMHepa HarpeBaTe/lb PyballKM A0MKeH BbiTb OTCOEANHEH.

- Npy MOHTaXKe UK AeMOHTaXKe HarpesaTes/ib pyballKu A0MKeH ObiTb OTCOEANHEH.

- B nepuogbl, Korga oborpesaTtesib HE UCMNONb3YETCA, OH AO/IKEH XPAHUTLCA B CYXOM MECTe M BbiTb 3aLMLLEHHbIM OT
FPbI3YHOB U APYIMX }KUBOTHbIX.

- B HeKOTOpbIX Cly4Yasix, 0CO6BEHHO KOraa BO3MOMKEH MEPEINB XKUAKOCTU, MOXKET NoTpeboBaTbCca NoAKAOYEHNE
METa/I/INYECKMX KOHTEMHEPOB HEMOCPEACTBEHHO K 3a3EM/IAOLLLEMY NMPOBOAHUKY.

- HarpeBatenb pyballKu AONKEH MCMONb30BaTbCA B CYXOM MOMELLEHUMN.

- He pekbTe 1 He NpobuBaliTe NOBEPXHOCTb

- KoHTelHep [0/1’KeH HaxoAUTbCA B COOBLWEHNN C aTMOCHEPHbIM AaBNEHUEM, YTOObI M36€eXKaTb NOBbILLEHUA €ro
BHYTPEHHEro AaB/JEHMA W B3pbiBa B pe3y/ibTaTe PACLUMPEHUA UAN KUMEHWUS MPOAYKTOB, KOTOPbIE OH COAEpPKMUT. ITa
HacTpoMKa Npy aTMocHepPHOM AABNEHUN MOKET, HaNpUMEpP, OCYLLECTBAATLCA MYTEM OTBUHUYMBAHUA UAU YAANEHUSA
NPobKu, pacnosioXKeHHOW B BEPXHEN YacTu KOHTeWHepa. Mcnonb3oBaHMe AaTyMKa TeEMNepaTypbl U/MAK MeLlanky,
MCNOJIb3YHOLLMX 3TO BEPXHEE OTBEPCTUE AN CBOUX KPEMNIEHUN, HE AOMKHO MOHOCTbIO 3aKPbIBATh 3TO OTBEPCTHE.

- 31 npmbopbl HEe NOAXOAAT ANA NOCTOAHHOIO MCMNOb30BAHUA BHE MOMELLEHUI U AO0MKHbI 6bITb 3aWMLLEHbI OT
A0XKAO8, NbIN U KOHAEHcaTa.

- He pabortalite npu TemnepaTtype Bbille HOMWHAIbHOM TeMnepaTypbl 6e3onacHocT (3Ta TemnepaTypa 3aBUCUT OT
HarpeBaemMol }KMAKOCTU U A0MKHA BbITb NPOBEPEHA Nepes NoAKNYEHNEM YCTPOICTBA).

- Mcnonb3yiiTe HarpeBaTe/b pyballKK, COOTBETCTBYIOLLMIA Pa3mepy KOHTelHepa

- HarpeBatesb pyballKu A0MKEH HAXOAMUTLCA B KOHTAKTE C MOBEPXHOCTbIO HAarpeBaeMoro KoHTeliHepa, 6e3 HanoKeHus
HarpeBaTe/IbHbIX YacTel. HanoxkeHne ABYyX HarpeBaTe/ibHbIX YacTel yABanMBaAET MOBEPXHOCTHYIO MOLLHOCTb U MOKET
BbI3BATb NaBJeHME 06004YKM HAarpeBaTeNs U MHULMUPOBATb NMOXKap B CAMbIX TAXKEbIX CyYasX.

- PacnonoskuTe HarpesaTeb pybaLllKuM TakK, YTobbl OH CoMpMKacanca C MaKCMMA/lbHO BO3MOMKHOM LIUAMHAPUYECKOM
MOBEPXHOCTbIO KOHTENHepa.

- 3TM YCTPOICTBA HEe NOAXOAAT AJ1A UCMO/Ib30BaAHMA B JIETKOBOCM/IAMEHSAIOLLMXCA MW B3PbIBOOMACHbIX 30HAX.

Catzi2.0.2 wiimheatoom )

B cBA3M C NOCTOAHHbBIM COBEPLUEHCTBOBaHWEM HaLLEN MPOAYKLIMM, YEPTEIKM, ONMUCAHUA, XapaKTePUCTUKK, UCMO/b3YEMbIE B A@HHbIX TEXHUYECKMX NacnopTax, npeaHasHadveHsbl

TONbKO ANA O3HAKOMNEHNA U MOTYT 6bITb M3MEeHeHbI 6e3 npep,BapMTeanoﬁ KOHCy/NbTauumn



B cBA3M C NOCTOAHHbIM coBeplleHCTBOBaHMEM Hawemn NPOAYKUUN, HepTeXn, OoNNMCaHUA, XapaKTepPUCTUKU, UCNOJIb3yeMble B AaHHbIX TEXHUYECKUX NaCNOopTax, NpeaHa3Ha4YeHbl

TONbKO ANA O3HAaKOMNEHUNA U MOTYT ObITb USMEHEHbI 6e3 npe,a,BapMTeanoﬁ KOHCY/1bTaUunun

MMbKMe HarpesaTenu pybaluek U perynimpyembim 3/1eKTPOHHbIM TEPMOCTaToOM,
NOBEPXHOCTHOrO MOHTaXa, AN1A CTEKNAHHDbIX UM NNACTUKOBbIX KOHTEMHEPOB

MakcumanbHasn
Marepuan TonwmHa
Y Temneparypa 3atarmsaHue Tepmocrar Tun
KOHTenHepa M3onauum
orpaHu4yeHa ao:
HennoHoBble DNEKTPOHHbIN,
° E€MHU " 334aHHOe 3HaYyeHune 10 mm
CTekno, Nnactuk 65°C P A 2
META/I/IMYECKas | perynnpyerca py4Kon (20 mm)
NPAXKKa ot 4 po 40°C
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OcHOBHble 0cob6eHHOCTU
Bnarogapsa peryniMpyeMomy 31eKTPOHHOMY TEPMOCTaTy 3TU rMbKMe HarpesaTenn pyballeKk MCNob3yTCA A5 3aLmThbI
OT 3amMep3aHuA, NoA0rpesa, CTabunM3aunm TeEMNepaTypbl, CHUKEHUA BA3KOCTU WA PACMIABAEHUA MbINA, }KUBOTHbIX
WU PACTUTENIbHBIX }XMPOB, 1AKOB, Macen, MULLEBbIX NN XUMUYECKUX NPOAYKTOB.
3Ta cepua HarpeaTesiel pybawek asnaetca Hanbonee yHUBEPCA/IbHbIM PEWIEHUEM ANA Harpesa A0 3a4aHHOM
TEMMEepPaTypbl CTEKNAHHBIX UAW NNACTUKOBLIX eMKocTel. OHWM BbiNycKatoTcA A5 KOoHTeliHepoB o6bemom 18 n/20 n
(5 rannonos CLUA), 23 n/25 n (6 rannoxos CLUA), 30 5 (8 rannoHos CLUA), 60 a (15 rannoHos CLUA) n 110 n (30 rannoHos
CLUA). HarpeBaTenu pyballek NOKpbIBaOT MOYTU BCIO MOBEPXHOCTb M AOMOMHEHbI MATKUM BOPOTHUKOM - «LUaphomy,
npeaoTBPaLLAOLLMM €ro Croi3aHne BHM3. OHM MOryT 6bITb M3rOTOB/IEHbI C ABYMA YPOBHAMMU MoLLHocTh (0,05 BT / cm?
n 0,1 BT / cm?) u gByMA ToalwmMHaMK n3onaumn (10 mm B cTaHAAPTHOM KoMMieKTaumMm 1 20 MM B A0MOJHUTENbHOW
KOMM/IEKTALLMM), YTO NO3BOSIET UCMNO/Ib30BATH UX AaXKe MPU OYEHb HU3KUX TeEMMEePATypPax. ITU NPUIONKEHUA ONUCAHbI B
TEXHUYECKOM BBeAeHMU. OHM TaKKe MOTYT MPOCTO UCMOb30BaATLCA A1 NOAAEPIKAHMA MONOKUTENbHOM TeMNepaTypbl
XUOKOCTEN.
B aTMX Mogenax TemnepaTypa NoBepPXHOCTM orpaHuyeHa 65°C ana npesoTspalleHnsa gedbopmarmm Uan naaBaeHua
NAaCTUKOBbIX KOHTEMHEPOB UM PA3PYLUEHUA CTEKNAHHbBIX KOHTEMHEPOB NOA, BO34EMCTBMEM TEMNEPATYPBI.
Mpy MCNONb30BaHUN UX C N30MPOBAHHOM KPbIWKON U M30/IMPOBAaHHOM NOACTAaBKON MX SHEpPreTuyeckas
3 dEKTMBHOCTb MOXKET BO3pacTh Ha 90%.

TexHMYecKne XxapaKTepuCcTuKu
HarpeBaTenbHbIN 31€MeHT TMOKUX HarpeBaTenen pyballek COCTOMT U3 CETU HAarpeBaTe/IbHbIX NPOBOAOB C
CUINKOHOBOW U30A5LMEN, SKPAHUPOBAHHbIX METAN/IMYECKON OMETKOM, B3ATbIX MOA YEXOA, CLUUTLINA U3 NOAUIUPHOM
TKAHW C MNO/INYPETAHOBLIM U TehSIOHOBLIM MOKPbITUEM. Mexay TENNOCETbIO U HaPYKHOWM CTEHKOM MPOK/IaAblBaeTcA
TepmocTonKas mlonauma ns NBR-PVC tonwmHom 10 mm. 3Ta M30AALMOHHAA NeHa MMeeT KO3IPULMEHT N30AALLUK
(Lambda A) 0,039 Bt/m.K, 4yTo No3BOAAET Pa3AennUTb NOTEPU SHEPTMM HA 3 MO CpaBHEHUIO Cc oborpeBaTenamu,
N30/IMPOBAaHHbIMW MUHEPA/IbHOM BAaTOW UM BOMNOKOM M3 YINEPOLHOrO BOJIOKHA TOM »Ke TONLWMHbI. Perynnpyembie
METa/IINYECKME MPAXKKM 06ecneynBatoT ObICTPbIN MOHTAX U AEMOHTAX U 3GdeKTUBHYIO GUKCALMIO Ha KOHTeliHepe.
Nx MmexaHW4YecKasa NPOYHOCTb ABAAETCA UCKAOUUTENBHOM.
TkaHeBOe NOKpbITHE:
- BHYTpeHHAA HarpeBaTe/ibHAA NOBEPXHOCTb: NOAN3IUPHAA TKaHb € TEPJOHOBLIM NOKPbLITUEM,
- BHelwHAA cTOpoHa: BOAOHENPOHMLLaeMasa NnoanadumpHas TkaHb ¢ PU nokpbiTem.
Tennousonaums:
MNMeHa NBR-PVC, ¢ 3aKpbITbIMU SYENKAMM U BbICOKOW TEPMOCTOMKOCTbIO, ToALWMHA 10 Mm. 3Ta ToALWMHA BbibpaHa 3a ee
BbICOKYIO FTMBKOCTb, YTO BaXKHO A1 HEOO/bLINX KOHTEMHEPOB.
HarpeBaTenbHbI 31€MEeHT:
HarpeBaTesibHbl NPOBOA C CUIMKOHOBOM M30ASLMEN N METaNIMYECKON ONAETKOM, 06ecneynBaroLLnit MexaHUYEeCKYHo
3aLWMTY OT MPOKOJIA U XOPOLLEe 3a3eM/IEHNE.
KoHTponb Temneparypbi:
SNEeKTPOHHbIM TEPMOCTATOM, peryampyembim oT 4 ao 40°C, pacno/ioXKeHHbIM B BOAOHENPOHULLAEMO KOPObKe,
YCTAHOB/IEHHOW Ha BHELIHeW NoBepxHOCTU oborpesatena pybalwku. OH KOHTPONUPYET TeMmnepaTypy C MOMOLLbIO
TEPMUCTOPHOrO 30HAA, PACMNONOXKEHHOIO Ha BHYTPEHHE NOBEPXHOCTU TKAHW B KOHTAKTE C KOHTEMHEepOM. ITOT
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MMbKMe HarpesaTenu pybaluek U perynimpyembim 3/1eKTPOHHbIM TEPMOCTaToOM,
NOBEPXHOCTHOrO MOHTaXa, A/1A CTEKNAHHbIX WU NNACTUKOBbIX KOHTEMHEPOB

30HA, MMEEeT NeTNI0 oneperkeHus, NpeaoTepalLaoLyto neperpes. [lBe NUIOTHbIE NaMMOYKM YKa3biBalOT HA Haauuue
Hanps»KeHua U GYHKLUMIO HarpeBa. B HarpeBaTenbHyHO CETb BCTPOEH OrPaHUuYUTENb TEMMEPATYPbI, OFPaHUYMBAIOLLMIA
TemnepaTypy noBepxHocTn ao 65°C.
CoepuHNTEeNbHbIN Kabenb:
M3011MpoBaHHbIA Pe3nHOBbIA Kabenb NUTaHWA, AN NPOMbIWAEHHbIX cped, 3 X 1 mm?, annHa 3 m, eBpoBuKa. Buaka
UL no 3anpocy.
MoHTa}K Ha KOHTeliHepblI:

-ZTVI oborpesatenu pyballek oCHalleHbl HEMIOHOBLIMU PEMHAMM C BbICTPOCHEMHbBIMU PETYIMPYEMbIMU MPAMKKAMM

/1A NOATOHKU Nog, ANameTp KOHTEelHepa U BOPOTHUKOM M3 MATKOM TKaHW 6e3 Tensonsonsauum nog HasBaHuem

wapd. ITOT rMbKMN Wapd MOKHO MCNOIb30BaTb A/1A GUKCALUMN M30MPYHOLLEN KPLIWKA B CAyYae LUAUHAPUYECKUX
KOHTEWHEPOB.
Onuuu:
- JnanasoH TemnepaTtyp 3N1eKTPOHHOro TepmocTaTa oT -40 ao +40°C
- M30/19LMOHHasA NeHa ToNLWMHON 20 MM AN TPUMEHEHMSA B YCI0BUAX O4YE€Hb HU3KMX TeMNepaTyp.
- MoBepxHocTHan Harpyska 0.135 Bt/cm? ans 6bicTporo Harpesa. CM. TEXHUYECKOE BBEAEHME.
- NcTouHmK nutaHua 110/115 B
- Kabenb nuTaHMA ¢ NPOMBbILLIEHHOM BUIKOW 2-NOMOCHbIN + 3a3emsieHne 16A CEE (IEC60309)
- KpbILWKK 1 M30/1ALLMOHHbIE NOACTABKM: CM. CTPAHULLbI C aKCeccyapamm.

OCHOBHbI€ apPTUKY/bl (Bpema Harpesa XMUAKOCTeN CM. B TEXHNYECKOM BBeAEHWN)

Mnockana
06bem, Ovam Beicora ANVHA
" Usonauua ! 06bem, ' A Wapg C Bt/cm? HanpskeHune
ApTUKYANbI (Mm)** raNIoHbI ANTPBL (Mm +12; {m/ B (m/ioiimbi)| (B1/pioiim?) Batr B
CLLA Atoiimbl + %) . (mm/
AloiIiMOoB) "
AOMOB)
9VIMA300958150HC 10 5 18/20 280 (11) 300 (11.8) 950 (37.4) 150 (5.9) 0,05 (0.32) 150 220/240
9VIMA301028165HC 10 6 25/30 280 (11) 300 (11.8) 1020 (40.2) 150 (5.9) 0,05 (0.32) 165 220/240
9VIMA401398275HG 10 15 50/60 410 (16.1) 400 (15.7) 1390 (54.7) 100 (3.9) 0,05 (0.32) 275 220/240
9VIMA731558550HG 10 30 110 460 (18.1) 730 (28.8) 1550 (61) 100 (3.9) 0,05 (0.32) 550 220/240
9VJMA300958300HC 10 5 20/25 280 (11) 300(11.8) | 900 (35.4) 150 (5.9) 0,1(0.64) | 300 220/240
9VIMA301028330HC 10 6 25/30 280 (11) 300 (11.8) | 1020 (40.2) 150 (5.9) 0,1 (0.64) 330 220/240
9VIMA401398550HG 10 15 50/60 410 (16.1) 400 (15.7) 1390 (54.7) 100 (3.9) 0,1 (0.64) 550 220/240
9VIMA731558A10HG 10 30 110 460 (18.1) 730 (28.8) 1550 (61) 100 (3.9) 0,1 (0.64) 1100 220/240

* [InfA 3TUX U3LeNUiA, NOCTaBAAEMbIX C BUAKOI UL, a He c eBpoBUAKOW, 3ameHuTe 15-i1 cumBoA Ha X.
** Mogenu ¢ nsonaumei 20 mm - 3ameHnTb 9VIMA Ha 9VJEA

U, YHepTeXKKU, ONUCAHNA, XapPaKTEPUCTUKN, NCMOJIb3YEMbIE B AaHHbIX TEXHUYECKUX MACNOpPTaX, npegHa3Ha4vYeHbl

IEHUA U MOTYT 6bITb M3MEHEHbI 6e3 NpeaBapUTENbHON KOHCYAbTaLMK
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B cBA3M C NOCTOAHHbIM coBeplleHCTBOBaHMEM Hawemn NPOAYKUUN, HepTeXn, OoNNMCaHUA, XapaKTepPUCTUKU, UCNOJIb3yeMble B AaHHbIX TEXHUYECKUX NaCNOopTax, NpeaHa3Ha4YeHbl

TONbKO ANA O3HAaKOMNEHUNA U MOTYT ObITb USMEHEHbI 6e3 npe,a,BapMTeanoﬁ KOHCY/1bTaUunun

M6bKune HarpesaTtenu pyballek ¢ AUCTaHLMOHHbIM 3/1EKTPOHHbIM KOHTPOIEPOM, C
uMdppoBbIM AUCNNEEM, ANA CTEKNAHHDIX UK NIACTUKOBbLIX KOHTEMHEPOB

MakcumanbHasa
Marepuan TonwmHa
Y Temneparypa 3ataruBaHue Tepmocrar Tun
KOHTenHepa M3onAauum
orpaHuyeHa Ao:
HelnoHoBble ndbposomn
AETELL L) €MHU U L;ll,mdégneﬁ
NAacTUKa C 135°C P ¢ 20 mm
. MeTanamyeckana | AUCTAHLUOHHOEe
peLLeTKon
NPAXKa ynpasneHue
.60
=N
A’iy
¢
1
) Ii
m;.f{« 100
. !
5 )
B 80

OCcHOBHble 0cob6eHHOCTHU
Bnarogaps peryniMpyemomy KOHTPOJ/IEPY TEMMNEPATypbl C LMPPOBbIM AUCMIEEM 3TU TMOKME HarpesBaTenu pyballek
NCMNONb3YIOTCA ANA 3aWUTbl OT 3aMep3aHuA, Nogorpesa, CTabnnmsaunm TemnepaTypbl, CHUKEHUA BA3KOCTU UAU
pacniiaBfeHUA MbiNa, }XMBOTHbIX AN PACTUTE/IbHbIX }KUPOB, TAKOB, Maces, MULLEBbLIX AN XMMUYECKUX NPOAYKTOB.
JTa cepus HarpeBaTenei pyballek asnseTca Hambosee npodeccroHasbHbIM peleHnem A5 Harpeea Ao 3a4aHHoM
TemnepaTypbl CTEKNAAHHbIX UM NAACTUKOBbLIX eMKOCTel. HacTeHHoe KpenseHne 60Ka ynpaBaeHMs, a TaKkkKe
6bICTPOPa3bEMHOE COeANHEHNE, 0becneynBaloLLee NogKAoYeHWe aToro 6/10Ka K HarpeBaTento pyballkm, obneryator
NMPOMBbILL/IEHHOE UCMO/1Ib30BaHME Ha CTALMOHAPHOM paboyem mecTe B NPOM3BOACTBEHHOM IMHUM. OHU BbINyCKaOTCA
ANA KOHTelHepoB o6bemom 18 /20 n (5 rannoHos CLUA), 23 a/25 a (6 rannoHos CLUA), 30 5 (8 rannoHos CLUA),
60 n (15 rannoHos CLUA) 1 110 n (30 rannoHos CLUA). HarpeBatenn pyballek NOKPbIBAlOT NOYTM BCIO MOBEPXHOCTb
N AONOJSIHEHbI MATKMM BOPOTHMKOM - «Wwapdom», NnpeaoTBpalLatoWLMM ero cnonsaHne BHM3. OHU MOryT 6bITb
M3roTOB/IEHbI C ABYMA YPOBHAMMK MolHocTH (0,05 BT / cm? 1 0,1 BT / cm?), ToAWwmMHON n3onaumm 20 MM, YTO NO3BOASET
MCNONb30BaTb UX AAXKe MPU 0YEHb HU3KUX TeEMMNepaTypax. ITU NPUIOKEHUA ONMUCAHbI B TEXHUYECKOM BBeAeHUN. OHU
TaK¥e MOryT NPOCTO UCMO/Ib30BATbCA A1A NOAAEPKAHMA NONOKUTENbHOM TEMNEPATYPbI KUAKOCTEN.
B aTnx mogensx TemnepaTtypa NoBepPXHOCTM orpaHuyeHa 65°C ans npegoTepalleHna gedbopmaumnm Uan naaBaeHus
NAACTUKOBbIX KOHTEMHEPOB UM Pa3pPyLUEHUA CTEKNAHHbIX KOHTEMHEPOB MO4 BO34ENCTBMEM TEMMEPATYPbI.
Mpn MCNONb30BaHUN UX C N3ONMPOBAHHON KPbIWKOM U M30NNPOBAHHON NOACTABKOM UX IHEpPreTuyeckan
3P PEKTUBHOCTb MOXKET BO3pacT Ha 90%.

TexHUYecKkmne XxapaKTepuCcTUKu
HarpeBaTenbHbIN 31€MeHT TMBKUX HarpeBaTenen pyballek COCTOUT U3 CETU HarpeBaTesibHbIX MPOBOAOB C
CUIMKOHOBOM M30N5LLMEN, SKPAHUPOBAHHbIX META/IMYECKON OMNIETKON, B3ATbIX NOA YEXO0, CLUUTbIN U3 NOAM3PUPHOIA
TKaHM C NOANYPETAHOBbIM M TehSIOHOBLIM MOKPbITUEM. MeXay Ten10CeTblo U HAPYKHOM CTEHKOM NPOK/AaAblBaeTcs
TepmocTonKaa nsonaums m3 NBR-PVC TonwmHor 20 mm. 3Ta M30SLUMOHHAA NeHa MMeeT KO3IhOULMEHT N30aALUn
(Lambda A) 0,039 Bt/m.K, uTo no3BonAeT pa3fenuTb NOTEPM IHEPTUM Ha 3 MO CpaBHEHUIO C oborpesaTtenamm,
N30/IMPOBAaHHbIMW MUHEPA/IbHOM BAaTOW UNM BOMIOKOM M3 YIEPOAHOrO BOJIOKHA TOM »Ke TONLWMHbI. Perynnpyembie
METa/I/IMYECKNE NPSAKKN 0BecneymBatoT BbICTPbIA MOHTAX U AEMOHTAXX U 3PPEKTUBHYIO dDMKCALMIO HA KOHTENHEpE.
Nx mexaHn4YecKasa NPoYHOCTb ABAAETCA UCKAOUUTENBHOMN.
TKaHeBoOe NoKpbITHE:
- BHYTpeHHAA HarpeBaTe/ibHAA MOBEPXHOCTb: NOANIGUPHAA TKaHb C TEPJIOHOBLIM NOKPbITUEM,
- BHelwHAA cTopoHa: BOgOHENPOHMLaeMas NoiMadmpHan TKaHb ¢ PU NokpbITUEM.
Tennounsonauyua:
MeHa NBR-PVC, c 3aKpbITbIMU AYENKAMM U BbICOKOM TEPMOCTOMKOCTbLIO, TOALWMHA 20 MM.
HarpeBaTenbHbI 31€MEHT:
HarpeBaTesibHbI NPOBOA C CUIMKOHOBOM M30AALMEN U METANIUYECKON OMNAETKOM, 06ecneynBaoLLMin MexaHNYeCcKyo
3aLWMTY OT MPOKOJIA U XOpOLLEee 3a3eM/IEHNE.
KoHTponb Temneparypbi:
SNEeKTPOHHbIM KOHTPOAIEPOM C LMPOBLIM AUCMAEEM, AEACTBUEM BKAOYEHUA - BbIKNOUYEHWNA, pPeNeiHbIM
BbIXOA0M, PACMOJ/IOXKEHHbIM B HE3aBMCMMOM BOOHENPOHULLGEMOM KOpNyce, NpeaHasHavyeHHoOM A/18 HACTEHHOTO
MOHTaxa. OH coeANHEH C HarpeBaTe/IbHbIM OAeAN0M KabenemM, OCHALLEHHbIM 5-KOHTaKTHbIM BOAOHEMNPOHULLIEEMbIM
OblcTpOpasbeMHbIM coeanHuTeneM, obaeryamlWmm coeguHeHne U pasbeanHeHne ¢ Harpesatenem pybawku. OH
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M6Kne HarpesaTenm pybaluek ¢ AUCTaHLUOHHbIM 3NEKTPOHHbIM KOHTPOIEPOM, C
unMdpoBbIM gucnaeem, oA CTEKNAHHDIX UM NNACTUKOBbIX KOHTEMHEPOB

KOHTPOAMPYET TEMMNEepPaTypy C MOMOLLbI TEPMUCTOPHOIO 30HAQ, PACMONOXKEHHOIO Ha BHYTPEHHEN NOBEPXHOCTU TKaHU
B KOHTaKTe C KOHTEHEepPOM. ITOT 30HA, UMEET NETII0 ONEePEerKeHUA, NpeaoTBpalLaloLLyto neperpes. B HarpeBaTesibHYO
CETb BCTPOEH OrPaHNYMTE b TEMMEPATYPbI, OFPAHNYMBAIOLLMIA TEMMEepPaTypPy NOBEPXHOCTM A0 65°C.
CoepuHNTEeNbHbIN Kabenb:
M3011MpoBaHHbIA Pe3nHOBbIA Kabenb NUTaHWA, AN NPOMbIWAEHHbIX cped, 3 X 1 mm?, annHa 3 m, eBpoBuKa. Buaka
UL no 3anpocy.
MoHTa}K Ha KOHTeliHepblI:

-ZTVI oborpesatenu pyballek oCHalleHbl HEMIOHOBLIMU PEMHAMM C BbICTPOCHEMHbBIMU PETYIMPYEMbIMU MPAMKKAMM

/1A NOATOHKM NoA, AMAaMETP KOHTEMHEepa M BOPOTHUKOM U3 MATKOM TKaHM 6e3 TenIoM30aLnKn nog, HazgaHMem wapd.

3TOT rMbKUIA Wapd MOXKHO MCMOIb30BaATb A8 GUKCALUN U30NPYIOLLEN KPbILLKM.
Onuuu:
- NoBepxHocTHan Harpy3ka 0.135 Bt/cm? ana 6bicTporo Harpesa. CM. TEXHUYECKOE BBEAEHME.
- NcTouHmK nutaHua 110/115 B
- Kabenb NnuTaHMA ¢ NPOMbILLIEHHOM BUKOW 2-MOMIOCHbIN + 3a3emsieHne 16A CEE (IEC60309)
- KpbIWKKM 1 n3014LMOHHbIE MOACTAaBKM: CM. CTPAHWULLbI C aKCeccyapamm.
CooTBeTcTBME CTaHAapTam: cooTBeTcTBMe cTaHAaptam CE. Ceptudukat TUV: gupektnea ESC No HU3KOBONBTHOMY
obopyaosaHuio (LVD) n gupeKkTUBa No 3neKTpomarHuTHol cosmectumoctn 2004/108/ EC, n cooTBeTcTBYOLLAA
mapKkuposka CE

OCHOBHbIE apPTUKY/bI (Bpema Harpesa MAKOCTEN CM. B TEXHUYECKOM BBEEHMN)

Nnockas
06bem Anam. HE AAMHa
A - Wsonauusa ' | O6bem, A LWapg C Bt/cm? HanpsxeHune
PTUKY/bI () ** rannoHbl ANTPLI (Mm +12; (MM, B (vm/ atosimbl)| (Br/atoiim?) Batr B
CLLA atoiimbl £ %) " (mm/
AI0IMOB) -
AOINMOB)
9VJEF300958150HC 20 5 18/20 280 (11) 300 (11.8) 950 (37.4) 150 (5.9) 0,05 (0.32) 150 220/240
9VJEF301028165HC 20 6 25/30 280 (11) 300 (11.8) 1020 (40.2) 150 (5.9) 0,05 (0.32) 165 220/240
9VJEF401398275HG 20 15 50/60 410 (16.1) 400 (15.7) | 1390 (54.7) 100 (3.9) 0,05 (0.32) 275 220/240
9VJEF731558550HG 20 30 110 460 (18.1) 730 (28.8) 1550 (61) 100 (3.9) 0,05 (0.32) 550 220/240
9VJEF300958300HC 20 5 20/25 280(11) | 300(11.8) | 900(35.4) | 150(5.9) | 0,1(0.64) 300 220/240
9VJEF301028330HC 20 6 25/30 280 (11) 300 (11.8) 1020 (40.2) 150 (5.9) 0,1 (0.64) 330 220/240
9VJEF401398550HG 20 15 50/60 | 410(16.1) | 400(15.7) | 1390(54.7) | 100(3.9) | 0,1(0.64) 550 220/240
9VJEF731558A10HG 10 30 110 460 (18.1) 730 (28.8) 1550 (61) 100 (3.9) 0,1 (0.64) 1100 220/240

* [INA 3TUX U341, NOCTaBAAEMbIX C BUAKOM UL, a He ¢ eBpOBU/IKOM, 3ameHuTe 15-1 cumBon Ha X.

LN, YepTeXXu, onnUcaHnA, XxapakTepucTtuku, NCNoJiblyemble B AaHHbIX TEXHUYECKUX MAaCnopTax, npegHa3Ha4vyeHbl

IEHUA U MOTYT 6bITb M3MEHEHbI 6e3 NpeaBapUTENbHON KOHCYAbTaLMK
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X, NpeaHa3Ha4eHb

HarpeBatenu pybawiek ¢

. perynupyembiM 3/1€KTPOHHbIM
. TepmocCTaTom A/iA NoAorpeBa

. MeTaNInYecKUX KOHTeUHepoB
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P

YKa3aHuA No TexHUKe 6e30nacHoOCTU ANA BCcexX NPOoMbIlUNIEHHbIX HaFPGBaTEIIEﬁ py6au.|eK,

ONMUCAHHbIX B AaHHOM KaTaJsore

- Nepea Mcnonb3oBaHWEM NPOYUTANTE PYKOBOACTBO NO/1b30BATENSA
- 3awmnTnTe Lenb NUTaHusa guddepeHumanbHbiM aBTOMAaTUYECKMM BbIK/OYaTENEM C YYBCTBUTENbHOCTbIO 20 MA,
HOMMHaN KOTOPOro COOTBETCTBYET MOAE/N, KOTOPAsA AO/XKHA BbITb K HEMY MOAK/OYEHA.
- 3Ta uenb NUTaHUA A0/KHA ObITb BbIMOHEHA KBAIMPUULMPOBAHHBIM 3/1EKTPUKOM U B COOTBETCTBUM C AEeMCTBYHOLMMU
MECTHbIMW CTaHAAPTAMM.
- KoHTYp 3a3emneHunsa AO/IKEH COOTBETCTBOBATHL TPeHOBaHUAM U BbITb MOAKIOYEH.

-— Koraa KoHTeMHep nycT, HarpeBaTesib pybalLKy A0MKeH 6biTb OTCOEAUHEH.
- Mpw 3aNoNHEHMM KOHTeMHepa HarpeBaTesb PyballKu AoMKeH ObiTb OTCOEANHEH.
- Npy MOHTaXKe UK AeMOHTaXKe HarpesaTe/ib pyballKu A0MKeH ObiTb OTCOEANHEH.
- B nepuogbl, Korga oborpeBaTesib HE UCMONb3YETCA, OH AO/IXKEH XPAHUTLCA B CYXOM MECTe M BbiTb 3alMLLEHHBIM OT
rPbI3YHOB U APYIrUX KMBOTHBbIX.
- B HeKoTopbIx cayyasax, 0COBEHHO Korga BO3MOMKEH MEPEINB HUAKOCTU, MOXKET noTpeboBaTbCca NoaKAtOYEHNE
METa/I/INYECKMX KOHTEMHEPOB HEMOCPEACTBEHHO K 3a3EM/IAIOLLLEMY NMPOBOAHUKY.
- HarpeBaTtenb pybalku fo/KEH NCMOb30BATHCA B CYXOM MOMELLLEHWUN.
- He pexxbTe 1 He NpobuBaliTe MOBEPXHOCTb
- KoHTeWHep A0MKeH HaXxo4MTbCsA B COOBLEHUN C aTMOCHEPHbIM AaBAEHUEM, YTOObI M36€XKaTb NOBbILLEHUA €ro
BHYTPEHHEro AaBNEHMA W B3PbiBA B pe3y/bTaTe PaclUMPEHUs UAM KMMEeHUs NMPOAYKTOB, KOTOPbIE OH COAEpPKMUT. ITa
HacCTpoMKa Npu aTMOCHEPHOM AABNEHUN MOKET, HaNpPUMeEpP, OCYLLECTBAATLCA MYTEM OTBUHUYMBAHUA WU YAANEHUSA
NPo6KM, PacnoNoKeHHOM B BEpPXHEMN YacT KoHTellHepa. Mcrnosb3oBaHWe AaTymMKa TemnepaTypbl U/Man MeLlanku,
MCMO/b3YHOLLMX 3TO BEPXHEE OTBEPCTUE AJ1A CBOUX KPEMIEHWUI, HE AO/IXKHO NONHOCTbIO 3aKPbIBAaTb 3TO OTBEPCTHE.
- 9T1 Npmnbopbl HE NOAXOAAT A/ MOCTOAHHOIO UCMO/1b30BaHMA BHE NMOMELLEHUI U AOMKHbI ObITb 3aLMLLEHbI OT
OOXAA, MblIM M KOHAEHCATA.
- He paboTaiTte npu TemnepaTtype Bbile HOMMUHANbHOM TeMNepaTypbl 6e3onacHOCTM (3Ta TemnepaTtypa 3aBUCUT OT
HarpeBaeMoM *KMUAKOCTU U A0/IKHA BbiTb MpoBEpPeHa nepes, NoAKAYEHNEM YCTPOWCTBA).
- UcnonbsyiTte HarpeBaTesb pyballKM, COOTBETCTBYIOLWMIM pasmepy KOHTeHepa
- HarpeBatenb pyballKky AONKEH HAXOAUTHCA B KOHTAKTe C MOBEPXHOCTbIO HAarpeBaeMoro KoHTeliHepa, 6e3 HaloKeHus
HarpeBaTe/bHbIX YacTel. HanoKeHWe AByX HarpeBaTe/ibHbIX YacTel yABaMBAET NMOBEPXHOCTHYIO MOLLHOCTb M MOKET
BbI3BaTb M/1aB/eHMEe 060/104KM HarpeBaTeNa U MHULMMPOBATb NOMKAP B CAMbIX TAMKE/bIX CyYasX.
- Pacnonoxkute HarpesaTenb pyballKku TaK, YTobbl OH conpmKacanaca ¢ MaKCMMaibHO BO3SMOMKHOW LUAUHAPUYECKON
NOBEPXHOCTbIO KOHTElMHEepa.
- 3TV YCTPOWCTBA HE NOAXOAAT AJ/1A UCMO/Ib30BaHWUA B JIETKOBOCM/IAMEHSHOLLMXCA MU B3PbIBOOMACHbIX 30HAX.

YepTeXXu, onucaHna, XapakTepuUcTuku, NCNoJiblyemble B AaHHbIX TEXHUYECKUX MaCnopTax, npegHa3Ha4vyeHbl

1A U MOTYT BbITb M3MEHEHbI 6€3 NpeaBapuTeNbHON KOHCYIbTaLMK
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MbKue HarpeBaTenu pyballek ¢ peryimpyembiM 3/IEKTPOHHbIM TEPMOCTAaTOM
20-125°C, noBEepPXHOCTHOrO MOHTaXa, ANA MeTa/I/IMYECKUX KOHTEMHEpPOB

Makcum HaA
Marepuan akcumasnbHa TonwuHa
Y Temnepartypa 3ataruBaHue Tepmocrar Tun
KOHTEeMHepa nsonayum
orpaHuyeHa ao:
HelinoHoBble DNEKTPOHHBIN,
o eMHUN n 3aaHHOe 3Ha4yeHune
Merann 135°C P A | 20mm OVIJAE
MeTa/IIMYEeCcKana [peryanpyerca py4ykoun
NpAXKa ot 20 go 125°C
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OcHoBHble 0cob6eHHOCTH

Bnarogaps aNeKTpoHHOMY TEPMOCTaTy C py4Komn, perynmpyemon ot 20 ao 125°C, stn rubkme HarpeBaTenun pyballek
MCNONb3YHOTCA ANA 3alMTbl OT 3aMep3aHuA, NoAorpesa, CTabuansaunm TemnepaTypbl, CHUXEHUA BA3KOCTU UK
pacnaaBAeHNA MbiNa, XXUBOTHbIX UM PACTUTE/IbHBIX }KMPOB, TAKOB, Mace/l, MULLEBbIX N XMMUYECKMX NPOAYKTOB.
3Ta cepus HarpesaTesniei pyballek aBnseTcA Hambonee yHUBEPCa/bHbIM PeLleHUEM, C SKOHOMUYHBIM 3/1EKTPOHHbIM
TEPMOCTAaTOM AN1A HarpeBa A0 334aHHOM TeMMnepaTypbl CTEKAAHHbBIX AW NAACTUKOBbLIX KOHTEHEPOB. OHU AOCTYMHbI
ONns KoHTeliHepoB o6bemom 110 n (30 rannoHos CLUA) n 210 n (55 rannoHos CLUA). HarpeBatenun pybaluek
NMOKPbLIBAIOT BCO NOBEPXHOCTb U AOMOJHEHBI MATKMM BOPOTHUKOM - «aphomy», NPeAoTBPALLAOLLIMM ero croisaHue
BHM3. OHM BbINYCKAOTCA C TpeMa YpoBHAMM molHocTu: (0,05 BT/cm? ana Temnepatypsl go 50°C, 0,1 Bt/cm? ana
Temnepatypbl 4o 80°C un 0,135 Bt/cm? ana temnepaTypbl 4o 110°C). TonwmHa ux msonaumm cocrtasnser 20 mm. B
9TUX MOAENAX TemnepaTypa NOBEPXHOCTU orpaHMyeHa 135°C. Mpu Mcnonb3oBaHUM UX C U30/IMPOBAHHOMN KPbILIKON U
W30/IMPOBaHHOM NOACTAaBKOM NX SHepreTuyeckan 3bdeKTUBHOCTb MOXKET BO3pacTu Ha 90%

TexHMYeCcKne XapaKTepucTUKH
HarpeBaTenbHbl 3n1eMeHT TMBKUX HarpeBaTenen pyballek COCTOMT U3 CETU HarpeBaTeNbHbIX NPOBOAOB C
CU/IMKOHOBOW MU30N5ILMEN, SKPAHUPOBAHHbIX METAN/IMYECKON OMNETKOM, B3ATbIX MO YEXO/, CLUMTBIN U3 NOAUIPUPHON
TKaHW C NO/IMYPETaHOBbIM U Te(p/IOHOBbLIM NOKpPbITUEM. MesKAay TeNNOCEeTbIO MU HAPY>KHOW CTEHKOWM MPOK/AaAblBaeTcs

AYKLMW, YePTEXM, ONUCAHNSA, XapaKTEPUCTUKM, UCMO/b3yeMble B JaHHbIX TEXHUYECKMX MacnopTax, NpeAHa3HayeHbl
OMNEHUA U MOTYT BbITb M3MeHeHbl 6e3 NpeaBapuTeNbHON KOHCYNbTaLMK
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Mb6Kune HarpeBaTenu pybaluek ¢ peryimpyembiMm 3IEKTPOHHbIM TEPMOCTAaTOM
20-125°C, noBEepXHOCTHOrO MOHTaXa, ANA MEeTa/I/IMYECKUX KOHTEMHEPOB

MoHTa}K Ha KOHTeliHepblI:

31n oborpeBatenn pyballek ocHalLeHbl HEMJIOHOBbIMU PEMHAMMU C BbICTPOCHEMHbBIMWU PETYANPYEMbBIMU MPAKKAMM
ONA NOATOHKU NOA AMaMeTp KOHTEMHepa U BOPOTHUKOM M3 MATKOM TKaHW 6e3 Tensonsonaunm nog HasBaHuem
wapd. ITOT rMbKMI Wwapd MOXKHO MUCMONb30BATb ANA GUKCALMN U30NUPYIOLLEN KPBILWKA B Cy4Yae LMANHOPUYECKUX
KOHTEMNHepOoB.

Onuuu:

- lnanasoH TemnepaTyp 3/N1eKTPOHHOro TepmocTaTa -40+40°C, 4-40°C, 30-90°C, 30-110°C

- cTouHMK nutaHmua 110/115 B

- Kabenib MUTaHWUSA C MPOMbILLNEHHOM BUIKOW 2-MOMOCHbIN + 3a3emneHne 16A CEE (IEC60309)

- KpbILWKW 1 N301ALNMOHHbIE NOACTABKN: CM. CTPAHMLbI C aKCeccyapamm.

CooTBeTcTBME CTaHAapTam: cooTBeTcTBMe cTaHaapTam CE. Ceptudukat TUV: anpektuea ESC no HU3KOBOIbTHOMY
obopyaosaHuio (LVD) n gupeKkTMBa No 3n1eKTpomMarHuTHol cosmectumoctn 2004/108/ EC, n cooTBeTcTBYHOLLAA
mapKkuposka CE.

OCHOBHbI€ apTUKY/Ibl (Bpema Harpesa XMUAKOCTeN CM. B TEXHNYECKOM BBeAEHWN)

Bbicota
mprwrt | ramoms | 060 | (gzz, | A [VONMME| wepec | Bviowt | TCLL | gory | Haneaenne
CLWA Aoiimbl + %) Atoiimon) (mm/ groiimos) °C
9VIAE731558550HG | 30 110 460 (18.1) 730 (28.8) 1550 (61) 100(3.9) | 0,05 (0.32) 50 550 220/240
9VJAE881898880HG 55 210 585 (23) 880 (34.6) 1890 (74.4) 100 (3.9) 0,05 (0.32) 50 880 220/240
9VIAE731558A10HG| 30 110 460 (18.1) 880 (34.6) 1550 (61) 100 (3.9) 0,1(0.64) 80 1100 | 220/240
9VJAE881898A665G 55 210 460 (18.1) 1000 (39.4) 1890 (74.4 100 (3.9) 0,1(0.64) 80 1660 220/240
9VJAE731558A155G 30 110 460 (18.1) 880 (34.6) 1550 (61) 100 (3.9) 0,135 (0.86) 110 1500 220/240
9VJAE881898B255G 55 210 460 (18.1) 1000 (39.4) 1890 (74.4) 100 (3.9) 0,135 (0.86) 110 2250 220/240

* [1ns 3TUX U34enuii, NnocTaBasemMblx ¢ BuaKoi UL, a He ¢ eBpoBUAKON, 3ameHuTe 15-i1 cumBon Ha X.
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€PTeXN, ONUCaHNA, XapPaKTEPUCTUKN, UCMONIb3yeMble B AaHHbIX TEXHUYECKMX NACnopTax, NnpeaHasHa4YeHbl

A 1 MOTYT 6bITb M3MEHeHbI 63 NpeABapUTENIbHON KOHCYNbTaLMM



MM6Kue HarpeBaTenu pyballek B ru6Ko 060/10UKe € 3/1EKTPOHHbIM KOHTPOIEPOM, € LMPPOBbLIM &
aucnneem, perynmpyembie Ao 120°C, noBepXHOCTHbIN MOHTaK, A1 METa/I/IMYECKUX KOHTEeMHEepOoB

OCHOBHble 0cO6eHHOCTH

Bnarogapa unmdpoBoMy 3NEKTPOHHOMY KOHTPOANEPY TeMNnepaTypbl, peryampyemomy ao 120°C, 3T rubkue
HarpesaTenu pyballek MCNONb3YIOTCA AAA 3alWMTbl OT 3aMep3aHuA, NoAorpeBa, ctTabuamsaunm TemnepaTypbl,
CHUXXEHWA BA3KOCTU UMW PACMIaBAEHUA Mbla, *KUBOTHbIX UAM PACTUTENbHbIX KMPOB, 1aKOB, Maces, MULLEBbIX UK
XMMUWYECKUX NPOAYKTOB.

JTa cepusa HarpeBaTesiel pyballek ABaseTcs Haubonee yHUBEPCA/IbHBIM PelleHneMm, ¢ LUdOPOBLIM 31EKTPOHHbLIM
KOHTPO/I/IEPOM TEMMEPATYPbI ANA HarpeBa A0 3a4aHHOM TeMMNepaTypbl CTEKASHHbIX MW NAACTUKOBbIX KOHTEMHEPOB. OHK
[OCTYNHbI Ans KoHTeHepoB o6bemom 110 n (30 rannoHos CLUA) 1 210 n (55 rannoHos CLUA). HarpeBatenu pybaluek
MOKPbIBAIOT BCHO MOBEPXHOCTb U A0MOAHEHbI MATKMM BOPOTHMKOM - «L1apdoM», NpeAoTBPaLLaloLLMM ero Crnoa3aHue BHUS.
OHM BbINYCKAIOTCA C TPeMs YPOBHAMM MmolLiHocTu: (0,05 BT/cm? ansa Temnepatypbl Ao 50°C, 0,1 Bt/cm? ana Temnepatypbl 40
80°C 1 0,135 Bt/cm? ana Temnepatypsbl Ao 110°C). ToawmHa ux nsonaumm coctasaset 20 mm. B 3Tux mogensax Temnepartypa
NoBepXHOCTU orpaHuyeHa 135°C. Mpu MCnob30BaHUM UX C U30IMPOBAHHOM KPbILIKOM U M30IMPOBAHHOW MOACTABKOM MX
aHepreTnyeckasn apeKTUBHOCTb MOMKET BO3pacT Ha 90%.
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z arepuan Temnepartypa 3araruBaHue Tepmocrar onwmHa Tun
o KOHTeWHepa or . usonaummn

23 paHuyeHa po:

©

I

5 HelinoHoBble DNEeKTPOHHbIN,

o

= e 135°C pemHun n 3a4aHHOe 3Ha4yeHne 20 MM

%3 MmeTannyeckas peryavpyertca 40

5 NPAXKa 120°C

o

=

(&)

©

=

g 60,

] =N

T

= -80__

%

2 i

3

I

fg[ f L
b B o5 1%2 o
2 . O
g T
o [ s
=

8 A 80,
(8]

=

s

=

S

'_

(S)

N

o

()

(=

B

©

o

©

x

=

=

a5

©

o

hN

C

o

s

X

()

(=

o

(0]

T

s

S

=

=

MAEHUA Y MOTYT BbITb M3MeHeHbl 6e3 NpeaBapuTebHON KOHCYNbTaLMK
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MM6Kue HarpeBaTenu pybalwiek B ru6Ko 06010UKe € 3/1EKTPOHHbIM KOHTPOEPOM, € LMPpPOBbIM &
aucnneem, perynmpyembie Ao 120°C, noBepXHOCTHbIN MOHTaM, AN METa/IZIMYECKUX KOHTEMHEpPOoB

CoepuHUTENbHbIN Kabenb:

M3011MpoBaHHbINA PE3NHOBLINA Kabenb NuTaHuA, 418 NPOMbILLIEHHbIX cped, 3 X 1 mm? nam 3x1,5 mm? (B 3aBUCMMOCTH
OT MOLLIHOCTK), ANMHa 3 M, eBpoBM/Ka. Bunka UL no 3anpocy.

MOHTaX Ha KOHTelHepbl:

311 oborpeBaTenn pyballek OCHaleHbl HEMJIOHOBbIMU PEMHAMMU C BbICTPOCHEMHbBIMWU PETYANPYEMbBIMU MPAKKAMM
ONA NOATOHKWU NoA, AMaMeTp KOHTelHepa U BOPOTHUKOM M3 MATKOW TKaHM 6e3 Tennomsonaummn nog HasBaHUem
wapd. ITOT rMbKMI Wapd MOKHO MCNONL30BaTb ANA GUKCALMN U30NAMPYIOLLEN KPbILWKA B CAyYae LMANHAPUYECKUX
KOHTENHEepPOB.

Onuuu:

-— MCTOYHUK nuTaHua 110/115 B

- Kabenb NUTaHMA C NPOMBILLUNEHHOW BUIKOM 2-NOMIOCHbIN + 3a3emneHne 16A CEE (IEC60309)
- KpbIWKKN 1 n301aUMOHHbIE NOACTAaBKU: CM. CTPAHMLbI C aKCceccyapamm
CooTBeTcTBME CTaHAapTam: cooTBeTcTBMe cTaHaapTam CE. Ceptudukat TUV: anpektusa ESC no HU3KOBONLTHOMY
o6opyaoBaHuio (LVD) n AMpeKTMBa Mo 31eKTPOMarHMTHOn coemectumoct 2004/108/ EC, u cooTBeTCTBYOLLAsA
mapkuposka CE.

OCHOBHble apTMKyI'IbI (BPEMFI Harpesa )-KM,D,KOCTEVI CM. B TEXHNYECKOM BBeAeHMVI)

Mnockaa
ApTUKYnbI* r(a)g::m;l ?1?1:;::' (M‘nn':I:MIZ 8 Bbl;:\oja M;"a (Mnﬂ;ﬁ.‘;u) (BT /:T'{)%",ﬁz)** ye:(: Barr Ha"p”;( SHME
CLLA aoiimbl + %”) ((mm/arorimos) (Mm/atoiimos) °C
9VJAD731558550HG 30 110 460 (18.1) 730 (28.8) 1550 (61) 100 (3.9) 0,05 (0.32) 50 550 220/240
9VJAD881898880HG 55 210 585 (23) 880 (34.6) 1890 (74.4) 100 (3.9) 0,05 (0.32) 50 880 220/240
9VIAD731558A10HG 30 110 460 (18.1) 880 (34.6) 1550 (61) 100 (3.9) 0,1(0.64) 80 1100 220/240
9VIAD881898A665G 55 210 460 (18.1) 1000 (39.4) 1890 (74.4 100 (3.9) 0,1(0.64) 80 1660 220/240
9VIJAD731558A155G 30 110 460 (18.1) 880 (34.6) 1550 (61) 100 (3.9) 0,135 (0.86) 110 1500 220/240
9VIAD881898B255G 55 210 460 (18.1) 1000 (39.4) 1890 (74.4) 100 (3.9) 0,135 (0.86) 110 2250 220/240

* [Ins 3TUX U34enuii, NocTaBaseMblx ¢ BUKon UL, a He ¢ eBpOBWUKOM, 3ameHuTe 15-1 cumBoA Ha X

€PTeXN, ONUCaHNA, XapPaKTEPUCTUKN, UCMONIb3yeMble B AaHHbIX TEXHUYECKMX NACnopTax, NnpeaHasHa4YeHbl

A 1 MOTYT BbITb M3MeHeHbl 63 NpeABapUTENIbHON KOHCYNbTaLMM
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MMbKue HarpeBaTenu pyballeK ¢ 3/1EKTPOHHbBIM KOHTPO/IEPOM, € LMGPOBbLIM AUCT/IEEM, &
perynupyembie ao 120°C, BbIHECEHHbI NOBEPXHOCTHbIA MOHTaX, A/1A METa/IINYECKMX KOHTEHEpOoB

MakcmumanbHas
kD) Temneparypa 3araruBaHue Tepmocrar U LE Tun
KOHTelHepa M3onauum
orpaHuyeHa ao:
HelinoHoBble DNEKTPOHHbIN,
eMHU 1 33aHHOe 3HaYeHue
Mertann 135°C P A 20 Mm OVIJAF
MeTaNInyecKasa | peryampyetca 4o
NPAXKKa 120°C

= Ca
f o —

0~500mm

==

OcHoBHble 0cobeHHOCTH
Bnarogapa undpoBomMy 3NEKTPOHHOMY KOHTPOANEPY TeMnepaTypbl, peryampyemomy ao 120°C, aTu rubkue
HarpesaTenu pyballek UCNONb3YIOTCA ANA 3alWMTbl OT 3amMep3aHuA, NoAorpeBa, ctabuamsaunm TemnepaTypbl,
CHUXEHMA BA3KOCTU MM PACMJIABAEHUA MblNA, XKUBOTHbIX UAM PACTUTE/bHbBIX XMPOB, TAKOB, Maces, MULLEBbIX UAU
XMMUYECKUX NPOAYKTOB.
JTa cepuA HarpeBaTenen pybalek aBaseTca Hambonee yHUBEPCaSbHbIM PeLeHnem, ¢ LUGPOBLIM 3/EKTPOHHbBIM
KOHTPON/ZIEpOM TEMNEPATYpPbl ANA Harpesa A0 33a4aHHOW TeMNepaTypbl CTEKAAHHBIX UAU NAACTUKOBbIX
KOHTeMHepoB. OHM AOCTYNHbI ANA KOHTelHepoB o6bemom 110 5 (30 rannoHos CLUA) n 210 a (55 rannoHos
CLUA). HacTeHHOe KpenneHue 6a0Ka ynpaBieHUs, a TakKe bbicTpopa3beMHoe coeguHeHMe, obecneymnBatolLee
noaKkntyYeHne 3Toro 6710Ka K HarpeBaTento pybawku, ob6aeryatoT NPOMbIWIEHHOE UCNONb30BaHMWE Ha
cTaumoHapHom paboyem mecTe B MPOU3BOACTBEHHON MHUK. HarpeBaTenu pyballek NOKPbIBAKOT BCIO MOBEPXHOCTb
WU AOMNONHEHbI MATKMM BOPOTHUKOM - «lwapdom», NpeaoTBpaLLAOWMM ero cnon3daHne BHM3. OHKM BbiMyCKatoTcA
c Tpems yposHaAmMM mouHocTu: (0,05 Bt/cm? ans temnepatypbl 4o 50°C, 0,1 Bt/cm? gna Temnepatypbl 4o 80°C u
0,135 Bt/cm? gaa Temnepatypsbl Ao 110°C). ToawmHa nx nsonaumm coctasaset 20 mm. B aTux mogenax temnepaTypa
NoBepXHOCTU orpaHnyeHa 135°C. Mpu McnNoab30BaHUM UX C N30IMPOBAHHOM KPbIWKON U M30NNPOBAHHOM
NoACTaBKOM UX sHepreTuyeckan appeKTMBHOCTb MOXKET BO3pacTi Ha 90%.

KUK, HepTeXn, onUCaHnA, XapaKTePUCTUKU, NCNOJIb3yeMble B AaHHbIX TEXHNYECKMX NAaCNOpPTax, NpeaHa3Ha4YeHbl

MAEHUA Y MOTYT BbITb M3MeHeHbl 6e3 NpeaBapuTebHON KOHCYNbTaLMK
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Mb6Kune HarpeBaTenu pyballeK ¢ 3/1eKTPOHHbIM KOHTPONIEPOM, C LiUdpPOBbIM Aucnieem, &
perynupyembie go 120°C, BbIHECEHHbI NOBEPXHOCTHbI MOHTaK, A/11 META/IZINYECKUX KOHTEHHEPOB

KOHTPO/IMPYET TeMMepaTypy C MOMOLLbIH TEPMUCTOPHOIO 30HAa, PACMOIOXKEHHOIO Ha BHYTPEHHEM NOBEPXHOCTM TKaHU

B KOHTAKTE C KOHTEMHEPOM. ITOT 30HA, UMEET NEeT/II0 onepeXKeHns, NPeaoTBpaLLatoLwyto neperpes. B HarpeBaTenbHYO

CeTb BCTPOEH OrpaHnMYnTeNb TEMMEPATYPbl, OrpaHNYMBaOLWMIA TeMNepaTypy noBepxHocTn Ao 135°C.

CoepuHUTENbHbIN Kabenb:

M3011poBaHHbIN Pe3NHOBLIN Kabenb NUTaHMA, 418 NPOMbIWAEHHbIX cpea, 3 X 1 mm? nan 3x1,5 mm? (B 3aBUCMMOCTM

OT MOLLLHOCTK), ANIMHA 3 M, eBpoBM/Ka. Bunka UL no 3anpocy.

MoHTa}K Ha KOHTeliHepblI:

311 oborpeBaTtenu pyballek ocHalleHbl HEMNOHOBbIMW PEMHAMM C BbICTPOCHEMHBIMU PEFYANPYEMbBIMU MPSAMKKAMMU

1A NOATOHKM MoA, AUaMeTp KOHTeMHepa U BOPOTHMKOM M3 MATKOW TKaHW 6e3 TenJ10M30458LMN Nog Ha3BaHMEM

-fluapcb. ITOT r’MBKMI Wapd MOKHO MUCMOIb30BaTb A/1A GUKCALUN U30AUPYIOLLEN KPLIWKKW B CAyYae LUANHAPUYECKUX

KOHTEMNHepPOB.

Onuuu:

- INEKTPOHHbLIW PerynsTop TeMnepaTypbl ¢ 4BOMHbIM aucnaeem, gatymk Pt100, aelicTBMe BKIKOYEHMUA - BbIKAOYEHUS,

BbIXOZ, MOLLHOCTM 31EKTPOMEXAHUYECKOTO pene.

- DIEKTPOHHbIN peryaaTop TeMnepaTypbl C ABOMHbIM aAncnaeem, gatymk Pt100, PID-peryanpoBaHme, BbIXO4 MOLLHOCTH

TBEpAoTenbHoro pesne (SSR).

- UcToYHMK nuTaHua 110/115 B

- Kabenb nuTaHMA ¢ NPOMBbILLIEHHON BUIKOW 2-NOMOCHBIN + 3a3emsieHne 16A CEE (IEC60309)

- KpbILWKKY 1 M301ALMOHHbIE MOACTABKU: CM. CTPAHULLbI C aKCeccyapamm.

CooTBeTcTBME CTaHAapTam: cooTBeTcTBMe cTaHAapTam CE. Ceptuoukat TUV: gupektnea ESC no HU3KOBONBTHOMY
obopyaosaHuio (LVD) n agupeKkTUBa No 3n1eKTpomMarHuTHon cosmectumoctn 2004/108/ EC, n cooTBeTcTBYOLLAA
MmapKuposka CE.

OCHOBHbIE apPTUKY/bI (Bpema Harpesa XMUAKOCTER CM. B TEXHUYECKOM BBEieHUM)

Mnockaa
ApTUKYNbI* r(a)g::rél ?ﬁ::'::’ (nﬁiﬂz 8 Bblf\oja An;ua (Mnﬂ;mfm) (Bt /zrul)ﬁ.:::z)** ?elfv:(: Batr Hanpﬂl;« eHMEI
CLLA aoiimbl + %”) | (mm/ploitmoB) (MM/aloiimos) °C
9VJAF731558550HG 30 110 460 (18.1) 730 (28.8) 1550 (61) 100 (3.9) 0,05 (0.32) 50 550 220/240
9VJAF881898880HG 55 210 585 (23) 880 (34.6) 1890 (74.4) 100 (3.9) 0,05 (0.32) 50 880 220/240
9VJAF731558A10HG 30 110 460 (18.1) 880 (34.6) 1550 (61) 100 (3.9) 0,1 (0.64) 80 1100 220/240
9VIAF881898A665G 55 210 460 (18.1) 1000 (39.4) 1890 (74.4 100 (3.9) 0,1(0.64) 80 1660 220/240
9VIAF731558A155G 30 110 460 (18.1) 880 (34.6) 1550 (61) 100 (3.9) 0,135 (0.86) 110 1500 220/240
9VJAF881898B255G 55 210 460 (18.1) 1000 (39.4) 1890 (74.4) 100 (3.9) 0,135 (0.86) 110 2250 220/240

€XXW1, ONUCaHNA, XapPaKTEPUCTUKN, NCMOJIb3yeMble B AaHHbIX TEXHNYECKUX NACNopTax, NnpeaHasHa4YeHbl

MOTYT 6bITb M3MEHeHbI 63 NpeaBapUTEIbHON KOHCY/IbTaLum

* A 3TUX M34eNunit, NoCTaBAsEMbIX C BUKOM UL, a He ¢ eBpOBWAKOM, 3ameHuTe 15-i cumBoA Ha X.
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X, NpeaHa3Ha4eHb

PybalieyHble HarpesaTenu ¢
peryampyembiM 3/1eKTPOHHbIM
KOHTpOJ1Iem Temnepartypbl
ana 1000-antposbix
IBC (npomblILLNE€HHbIX
KOHTEMHEepPOB ANA CbINyYnx
MmaTepuanos)
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e

YKa3aHu1A no TexHMKe 6e3onacHocTH ANnA BCeX NPOMbILU/IEHHDbIX HaFPEBaTeneVI py6a|.ueK,
OMNMUCaHHDbLIX B 4aHHOM KaTaJiore

- Nepepn Mcnonb3oBaHWEM NPOYUTANTE PYKOBOACTBO NO/Ib30BATENA
- 3aLLI,MTVITe uenb NUTaHUA ,D,Md)d)epeHLl,Vla}'leblM dBTOMATUYECKMM BblK/IKO4YaTeiem C HyBCTBUTE/IbHOCTbIO 20 MA,
HOMWHA/1 KOTOPOro COOTBETCTBYET MOAE/IU, KOTOPAA A0J1IXKHaA ObITb K Hemy NoAK/NK4YeHa.
- 9Ta uenb NMMTaHMA O0/1XKHA OblTb BbIMONIHEHA KBaI‘IMd)VILI,VIpOBaHHbIM SNEKTPUKOM U B COOTBETCTBUN C
,D,eVICTByPOU.LMMM MECTHbIMWM CTaHAAPTaAMMU.
- KOHTYp 3a3emneHuns 4o/IKEH COOTBETCTBOBATb TPEOOBAHUAM U ObITb MOAK/OYEH.
- Korga KoHTelHep nycT, HarpeBaTe/lb PyballKky A0NXKEH ObiTb OTCOeANHEH.
- Mpw 3aN0NHEHUN KOHTEMHEpPa HarpeBaTenb PybaLlKn A0/XKEH ObITb OTCOEAUHEH.
- Mpy MOHTaXKe AN AeMOHTaXKe HarpeBaTeb PybaLlKu A0aKeH ObiTb OTCOEANHEH.
- B nepunogpbl, Korga oborpesaTesib He UCMO/Ib3YETCA, OH AO/IXKEH XPAHUTLCA B CYXOM MeCTe U ObiTb 3aLUMULLEHHbIM OT
rPbI3YHOB M APYIUX }XUBOTHbIX.
- B HeKOTOpbIX cnyYyadax, 0CO6EHHO KOr4a BO3MOMKEH MEPEeNmB KUAKOCTU, MOXKET noTpeboBaTbCA NOAKAOYEHME
MeTaninyeckmnx KOHTeﬁHepOB HenocpeacTBeHHO K 3a3emadaroemy nposoaHUKY.
- HarpeBaTtenb pybaluku fonKeH UCNOIb30BATLCA B CYXOM MOMELLEHWUMN.
- He pexkbTe 1 He npobuMBanTe NOBEPXHOCTb
- HOHTeVIHep AO0/1XKeH HaxXxoauTbCA B C006LLI,eHMVI C aTMOCd)eprIM AaBJ/IEHUEM, yTObbI M36EXKaTb NOBbILLIEHUS ero
BHYTPEHHErO AaB/1E€HUA N B3PbiBa B pe3yabraTe paCllMpeHna nam KMneHna npoayKToB, KOTOpPble OH COAEePXUT. 9Ta
HaCcTpPOMKa NpPM aTMOCHEPHOM AABAEHUU MONKET, HaNPUMEp, OCYLLECTBAATLCA NyTEM OTBMHUYMBAHMA UAWN yaaNEHUA
I'IpO6KVI, pacnonomeHHoﬁ B BerHe[;I 4actu KOHTeVIHepa. Mcnonb3oBaHue AaTYUNKa TemMmnepaTtypbl VI/M}'IVI MeLlwanku,
MCMNOJIb3YIOLLMX 3TO BEPXHEE OTBEPCTUE ANA CBOUX KPEMIEHUI, He A0IKHO NMOIHOCTbIO 3aKPbIBATb 3TO OTBEPCTHE.
- 3TN I'IpVI60pr He noaxoaAaT ANA NOCTOAHHOIO MCNOJIb3OBaHUA BHE I'IOMGLLI,EHVIVI 1N O0J1XKHbI bbITb 3amuieHbl oT
AoxaA, nblJin U KOHOEeHCcCaTa.
- He paboTaliTe npu TemnepaType Bbille HOMWHA/bHOW TemMNepaTypbl 6e3onacHocTn (3Ta TemnepaTypa 3aBUCUT OT
HarpeBaeMow XUAKOCTU U LO/IKHA ObiTb MPOBEpPEHa Nepes NoaK/tYeHNEM YCTPOICTBA).
- Ucnonb3yiiTe HarpesaTesb pyballKu, COOTBETCTBYHOLLMI pa3mepy KOHTEHepa
- HarpeBaTtenb pybaliku fonxKeH HaXO0AUTbCA B KOHTAaKTe C NOBEPXHOCTbIO HAarpeBaemoro KoHTenHepa, 6e3
Ha/NI0XKEeHUA HarpeBaTeNbHbIX YacTel. HanoxeHne ABYX HarpeBaTe/ibHbIX YacTel yABanBaeT MOBEPXHOCTHYO
MOLLHOCTb M MOET BbI3BaTb MN/1aB/ieHNe 060104YKM HAarpeBaTens U MHULMMPOBATD MOXKaP B CAMbIX TAXKE/bIX CAYyYasX.
- Pacnonokute HarpesaTesb pyballKku Tak, YTOObl OH CONPUKACAICA C MAaKCMMA/ZIbHO BO3MOXHOM LIUAMHAPUYECKOM
NMOBEPXHOCTbIO KOHTEMHEpPA.
- 3TM yCTPOICTBA HE MOAXOAAT A/1A UCNO/Ib30BAHWUA B IEFTKOBOCM/IAMEHSAOLLMXCA MW B3PbIBOOMACHbIX 30HAX.

Catzi 202 wiimheatoom )

B cBA3M C NOCTOAHHbBIM COBEPLUEHCTBOBAHMEM Halllei NPOAYKLNN, YEPTEXKM, ONUCAHUSA, XapaKTEPUCTUKN, UCMO/Ib3YEMbIE B AAaHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHsb!

TONbKO ANA O3HAKOMNEHNA U MOTYT 6bITb M3MEeHeHbI 6e3 npep,BapMTeanoﬁ KOHCy/bTauumn



B cBA3M C NOCTOAHHbIM coBeplleHCTBOBaHMEM Hawemn NPOAYKUUN, HepTeXn, onNnMcCaHnA, XapaKTepuUCTUkKU, UCNoibdyemble B AaHHbIX TEXHUYECKUX NaCnopTax, NpeaHa3Ha4YeHbl

TONbKO ANA O3HAaKOMNEHNA U MOTYT ObITb MU3MEHEHDI 6e3 npe,qBapMTeanoﬁ KOHCY/1bTauumn

Py6aweyHble HarpeBaTtenu gna 1000-amtposbix IBC KoHTEHEPOB ¢ Tpy6uaTbim cTasibHbiM KapKacom. OgHa 30Ha oborpesa. &

MMUHKMaTIOPHDIM 31EKTPOHHbI TEPMOCTAT, PeryinpoBKa pyukoii 4-40°C, ycTaHaBAMBaETCA Ha MOBEPXHOCTU Py6aLIKK

MakcumanbHasn
Marepuan TonwmHa
Y Temneparypa 3atarmBaHue Tepmocrar Tun
KOHTenHepa M3onauum
orpaHu4yeHa ao:
HennoHoBble INEKTPOHHbIN,
rnacvk ¢ €MHU U 3aflaHHOe 3HayeHue
TpybuaTom 65°C : 20 Mm 9Vj DA
o o MeTanamyeckasn perynvpyetca
CTa/ibHOM pamou o o
NpAXKa py4ykou ot 4 no 40°C
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OcHOBHble 0cobeHHOCTU

Bnarogapa MMHMATIOPHOMY 3/IEKTPOHHOMY TEPMOCTATY, peryanpyemomy pydkon ot 4 go 40°C, ata cepma rmbkum
HarpesaTtesnel pyballek ncnonb3yeTca B OCHOBHOM A/A 3aWMTbl OT 3amMep3aHuA. ITa cepma rMbKnx HarpeeaTenei
pybaweKk AgnAaeTcA Hambonee sKOHOMUYHbIM pPeELIEHNEM, C EAUHBIM TEMMNEPATYPHbIM KOHTPONEM ANA BCEN
HarpeBaTe/IbHOM MaHTUK. OHW NpefHa3Ha4YeHbl 419 KOHTelHepoB maccoBblx rpy3os (IBC) o6bemom 1000 nnutpos
pasmepom 1m x 1,20m m BbicoTol 1m. HarpeBatenun pyballek NOKPbIBAOT BCO MOBEPXHOCTb U AOMO/HEHbI MATKUM
BOPOTHMKOM (Wwapdpom), NnpesoTBpalLatoLLMM ero crnoasaHme BHM3. OHM AOCTUraloT CBOEW 3a4a4M Npu O4HOM
yposHe molHocTu: 0,05 BT/cm?, npu Temnepatype Ao 50°C. ToawmHa ux n3onaumm coctasnset 20 mm. Temnepatypa
MX MOBEPXHOCTU OrpPaHMUYEHA ABYMA OrpaHUUNTENAMM HA ypoBHe 65°C. MpuK Mcnoab30BaHUM C MOACTABKOMN U
N30/IMPYIOLLEN KPbILLIKOW (pekoMmeHayeTcs) nx aHeproappeKTMBHOCTb MOXKET AocTUraTh 90%.

TexHU4yeckKkue XapPaKTepUuCTtukKun
HarpeBaTe/ibHbl1 3n1eMeHT TMBKUX HarpeBaTenen pyballek COCTOUT U3 CEeTU HarpeBaTe/ibHbIX NPOBOAOB C
CUIMKOHOBOW M30NALMEN, SKPAHUPOBAHHbIX METaI/IMYECKON ONNETKOM, B3ATbIX MOA, YEXOA, CLUMTbIM U3 NOAN3IPUPHON
TKaHU C No/InypeTaHOBbIM U TeGIOHOBLIM MOKPbITUEM. MeKAay TENNOCETbIO M HAPYKHOM CTEHKOM NPOK/aAblBaeTca
TepmocTolikaa nsonaumna u3 NBR-PVC TonwmHon 20 mm. 3Ta M30AALMOHHAA NeHa MMmeeT KO3POULMEHT N30aSALLUK
(Lambda A) 0,039 Bt/m.K, uTo no3BosisfieT pa3AennTb NOTEPU SHEPTMM Ha 3 NO CPaBHEHUIO C oborpesaTensamu,
M30/IMPOBAHHbIMU MWUHEPAIbHOM BaTOM MU/ BOMIOKOM U3 YIIEPOAHOI0 BO/IOKHA TOM *Ke TOJLMHbI. Peryanpyemble
METaNIMYECKNE NPAXKKM 06ecneunsatoT HBbICTPbIA MOHTAXK U AeMOHTaX U 3dPeKTUBHYO GUKCALMIO Ha KOHTEHepe.
Nx mexaHn4ecKas NPOYHOCTb IBAAETCA UCKAKUYUTENBHOM.
TkaHeBOE NOKpbITUE:
- BHyTpeHHsA HarpeBaTeibHanA NOBEPXHOCTb: NOAN3GUPHAA TKaHb C TeNOHOBLIM NMOKPbLITUEM,
- BHeLWHAA CTOpOHa: BOAOHENPOHULLaeMas NoamM3dupHas TkaHb ¢ PU nokpbiTrem.
Tennousonauymsa:
MNMeHa NBR-PVC, c 3aKpbITbIMM S4ENKAMW U BbICOKON TEPMOCTOMKOCTbIO, TO/LWMHA 20 MM.
HarpeBaTtenbHbliA 31eMEHT:
HarpeBaTe/ibHbIM NPOBOA C CUANKOHOBOW M30NSALMEN U METAaN/IMYECKOW ONNeTKon, obecneynBatowmni
MEeXaHMYECKYHO 3aLLUTY OT MPOKOJIa U XOopoLlee 3a3eM/IeHMe.
KoHTponb Temnepartypbi:
DNIEKTPOHHbIM TEPMOCTATOM, peryanpyembim oT 4 ao 40°C, pacnonoKeHHbIM B BOAOHENPOHULLAEMON KOPOBOKe,
YCTaHOB/MIEHHOW Ha BHELUHEN noeepxHocTh oborpesatens pybawki. OH KOHTPOAUPYET TeMnepaTypy C NOMOLLbIO
TEePMWCTOPHOrO 30HAa, PACMOJIOXKEHHOr0 Ha BHYTPEHHEe NOBEPXHOCTU TKAHW B KOHTAKTE C KOHTEMHEPOM. ITOT 30H,,
MMEET MEeTN0 OMnepeKeHus, NpeaoTBpalLatoLLyo neperpes. B HarpeBaTebHYO ceTb BCTPOEHbI ABa OrpaHNUYnTENs
TemnepaTypbl, OrpaHMYMBaOLLMe TeEMMepaTypy noBepxHocTn Ao 50°C.
CoeauHUTENbHbIN Kabenb:
MN3011poBaHHbIA Pe3NHOBLIN Kabenb NUTaHUA, 414 NPOMbILWAEHHbIX cpea, 3 X 1,5 mm?, anvHa 3 M, eBPOBUJIKA.
Bunaka UL no 3anpocy.
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Pyb6alueuHble HarpesaTtenm gna 1000-nutpoBbix IBC KOHTeHepoB ¢ Tpy6uaTbim CTa/ibHbiM Kapkacom. OgHa 30Ha oborpesa. 8;
MWHMATIOPHDII 3N1IEKTPOHHDIN TEPMOCTAT, PeryIMpoBKa pyykoi 4-40°C, ycTaHaBIMBaeTCA Ha NOBEPXHOCTU py6aLuKu

MOoHTaX Ha KOoHTeliHepbI:

3TK HarpeBaTenn pyballek UMeT HEUIOHOBbIE IAMKN C BbICTPOCHEMHbBIMU PEFYIUPYEMbBIMU NPANKKAMU U BOPOT U3

MSAFKOM TKaHW 6e3 Tenaou3onsaumnm, HasBaHHbIM Wapdom. ITOT rMbKui Wwapd MOXKHO MCNOb30BaTbh A1A GUKCaLMK

N30IMPYIOLLEN KPbILLIKK

Onuuu:

- Jnana3oH TemnepaTyp 3NeKTPOHHOro TepmocTata -40+40°C

- UcTouHMK nuTaHma 110/115 B

- Kabenb NUTaHMA C MPOMBbILIIEHHOM BUAKOM 2-NOOCHbIN + 3a3emaeHne 16A CEE (IEC60309)

- KpbIWKM 1 N301ALMOHHbIE NOACTABKU: CM. CTPAHMLLbI C aKCeccyapamu.

CooTBeTCcTBUE CTaHAApPTaM: cooTBeTcTBMe cTaHgapTam CE. Ceptudumkat TUV: gmupektnea ESC no HM3KOBOLTHOMY
-o6opyp,OBano (LVD) 1 ampeKTMBa Mo 31EeKTPOMArH1THOM coBMmectumocTy 2004/108/ EC, n cooTBeTcTBYIOLLLaA MapKupoBKa CE.

OCHOBHbIe apTUKY/bl (Bpems Harpesa }XMAKOCTE CM. B TEXHUYECKOM BBeIeHMM)

Anam. BbicoTa Mnockas anamHa | LWapd C 2 Makc.
ApTuKynbl* ramolc?::”(lilu.l A ?Iz::::' (Mm £12; A B (mm/ (BTB/:{:)EMZ) Temn. Barr Hanpﬂg« eHne
Aroiimbl £ %”) (mm/groiimos)| (mm/atoiimos) | atoiimbl) °C
1000 x 1200
9VIDAAOD398B205G 264 1000 (39.4x47.3) 1000 (39.4) 4390 (172.8) 100 (3.9) | 0,05 (0.32) 50 2200 220/240

* [1Ns 3TUX U34eNNiA, NOCTaBAAEMbIX C BUAKOW UL, a He C eéBPOBM/KOM, 3ameHuTe 15-i cumBon Ha X

23K, OMUCAHUA, XapPaKTEPUCTUKM, UCMONb3YEMbIE B AaHHbIX TEXHUYECKMX NAcnopTax, MpesHasHaueHbl
oryT 6bITb M3MeHeHbI 63 NpeaBapUTEIbHOM KOHCY/IbTaumum
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B cBA3M C NOCTOAHHbIM coBeplleHCTBOBaHMEM Hawemn NPOAYKUUN, HepTeXn, onNnMcCaHnA, XapaKTepuUCTUkKU, UCNoibdyemble B AaHHbIX TEXHUYECKUX NaCnopTax, NpeaHa3Ha4YeHbl

TONbKO ANA O3HAaKOMNEHNA U MOTYT ObITb MU3MEHEHDI 6e3 npe,qBapMTeanoﬁ KOHCY/1bTauumn

Py6aweuHbie HarpeBatenu ana 1000-autposbix IBC KOHTeliHEpPOB ¢ Tpy6uaTbiM cTallbHbIM KapKacom. OaHa 30Ha &

o06orpeBa. INEKTPOHHDIN perynaTop TemnepaTtypbl ¢ LUGPOBbIM AUCNIEEM, BbIHECEHHbI HACTEHHbIA MOHTAa

MakcumanbHasa
Marepuan TonwmHa
e Temnepartypa 3ararusaHue Tepmocrar Tun
KOHTeliHepa usonauum
orpaHu4yeHa go:
HelnoHoBble JVCTaHLUMOHHbIN
i eMHU U 3N1EKTPOHHbIN
Tpy6yaToM 65°C : : 20 mm 9Vj D F
o o MEeTaIIMYecKas perynstop
CTa/IbHOM pamoli
npsKKa TemnepaTypbl
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OcHoBHble 0cobeHHOCTH

Bnarogapsa aNeKTPOHHOMY LMPPOBOMY PeErynaTopy TemnepaTtypbl, peryanpyemomy ao 120°C, ata cepua rubkux
HarpeBaTenen pyballek, B OCHOBHOM, UCMO/Ib3yeTcA ANA 3alLMTbl OT 3aMep3aHuA. ITOT TUN TMOKUX HarpesaTenemn
pybawek ansetca Hambosee NnpopeccMoHaNbHbIM peLleHMeM, C eANHbIM TeMNepaTypHbIM KOHTPOEM ANA BCEN
HarpeBaTe/ibHOM MaHTUK. OHW NpefHa3Ha4YeHbl 419 KOHTeliHepoB maccoBblx rpy3os (IBC) o6bemom 1000 nnuTpos
pasmepom 1m x 1,20m u BbicOTOM 1m. HacTeHHOe KpensieHMe 610Ka ynpaBaeHus, a TakKe HbicTpopasbeMHoe
coeanHeHune, obecneynBatolee nogKkaoueHne sToro 6J0Ka K HarpesaTento pyballku, ob6aeryaroT NPOMbILLIEHHOE
MCNONb30BaHME Ha CTaLMOHapHOM paboyem mecTe B NPOM3BOACTBEHHON MMHUM. HarpeBaTenun pyballek NoKpbiBatoT
BCHO MOBEPXHOCTb M AOMOJIHEHbI MATKMM BOPOTHUKOM (WwWapdom), npesoTBpalLatowMm ero cnoasaHme BHu3. OHM
AOCTUraloT CBOEM 3a4aun npu o4HOM ypoBHe molyHocTu: 0,05 Bt/cm?, npu Temnepatype Ao 50°C. ToauwmHa mnx
nsonAumm coctasaset 20 mm. Temnepatypa UX NOBEPXHOCTM OrPaHMYEHA ABYMA OFPaHUYUTENAMWU HA YPOBHE 65°.
Mpn Mcnonb30BaHMM C NOACTABKOM U U30/IMPYIOLLEN KPbILWKOWN (pekomeHayeTca) Ux sHeproadpGeKTUBHOCTb MOXKET
pocturatb 90%.

TexHU4yecKkue XdpPaKTepUCTUKH
HarpeBaTe/bHbIN 3n1eMeHT TMOKUX HarpeBaTenen pyballek COCTOMT U3 CEeTU HarpeBaTe/ibHbIX NPOBOAOB C
CUJIMKOHOBOW MU30M1ALMEN, SKPAHMPOBAHHbIX METAI/IMYECKON ONIETKOM, B3ATbIX MOA YEXO, CLUMTbINA U3 NOAUIPUPHOM
TKaHW C NONYpPEeTaHOBbLIM U TedIOHOBLIM NOKPbITUEM. MeKAay TENNOCETbIO U HAPYXKHOM CTEHKOW NpoKAaabiBaeTca
TepmocTorikaa nsonaumna u3z NBR-PVC TonwmHon 20 mm. 3Ta M30AALMOHHAA NeHa UMeeT KO3POULMEHT N30AALLUN
(Lambda A) 0,039 Bt/m.K, uTo no3BosseT pa3aennTb NOTEPU SHEPTMM Ha 3 MO CPpaBHEHUIO C oborpesaTenamu,
M301MPOBAHHBIMU MUHEPAIbHOM BATOM WUAM BOWIOKOM U3 YI/IEPOAHOr0 BOJIOKHA TOM e TOJLWMHbI. Peryanpyemoie
MeTaNNNYEeCKME NPAKKM 0becneunBatoT ObICTPbIA MOHTAX U AEMOHTaX U 3QPEKTUBHYIO GUKCALMIO HA KOHTENHepe.
Nx mexaHn4YecKas NPOYHOCTb ABASETCA UCKAOYUTENBHOMN.
TKaHeBOEe NoKpbITHE:
- BHyTpeHHAA HarpeBaTeibHAaA NMOBEPXHOCTb: NOAN3IPUPHAA TKaHb C TeHIOHOBLIM NMOKPbLITUEM,
- BHeLHAA cTOpOHa: BOAOHENPOHULLaeMasa NoAM3pupHas TkaHb ¢ PU nokpbiTnem.
Tennousonauyumsa:
MeHa NBR-PVC, ¢ 3aKpbITbiMM A4EMKAMMU U BbICOKON TEPMOCTOMKOCTbIO, TOALWMHA 20 MM.
HarpeBaTtenbHbliA 316 MEHT:
HarpeBaTe/ibHbI NMPOBOA C CUAMKOHOBOW M30NSALMEN U METAaN/IMYECKOW ONNneTKon, obecneymnBatoLwmni
MeXaHMYECKYIO 3aLLUTY OT NMPOKO/A U XOpOoLLee 3a3eMIeHMeE.
KoHTponb Temnepartypbl:
DNEeKTPOHHbIM KOHTPOZIEPOM C LUPPOBLIM AUCNAEEM, LENCTBUEM BKAKOYEHUA - BbIKAOYEHUSA, peaeiHbIM
BbIXOZ0M, PACNONOKEHHbIM B HE3aBUCMMOM BOAOHENPOHMLLAEMOM KOPMYyCe, npeaHasHadyeHHOM A1 HAaCTEHHOTO
MOHTaKa. OH COeAMHEH C HarpeBaTe/IbHbIM O4eA/10M Kabesiem, OCHALLEHHbIM 5-KOHTaKTHbIM BOAOHENPOHMULLEEMbIM
ObICTPOPasbLEMHbIM CcoeauHUTENEM, 0BNErYyarLLnMM coeanuHEHNE U pa3beanHeHne ¢ HarpeBaTesnem pybawku. OH
KOHTPOAMpPYET TEMMEPATYPY C MOMOLLbI TEPMUCTOPHOrO 30HAA, PACNO0XKEHHOIO HAa BHYTPEHHEM NOBEPXHOCTH

KoHTaKTbI
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Py6aweuHble HarpesaTtenu ana 1000-nutpoBbix IBC KOHTelHepoB ¢ Tpy6uaTbim CTasibHbIM KapKacom. OgHa 30Ha &
oborpeBa. NEeKTPOHHbIN perynatop Temnepartypbl ¢ uppoBbIM AUCNIEEM, BbIHECEHHbIA HAaCTEHHbIN MOHTa}

TKaHW B KOHTAKTe C KOHTEMHEPOM. ITOT 30HA, UMEET NET/IH0 OMNEePEKEHUA, MPeA0TBPALLAIOLLYIO Neperpes. B HarpeBaTebHyto
CeTb BCTPOEHbI A,Ba OrPaHNYUTENA TEMNEPATYPbI, OrpaHMYMBatOLLME TEMMepPaTypy nosepxHoctn ao 50°C.
CoeauHUTENbHbIN Kabenb:

M301MpoBaHHbIA PE3NHOBbIN Kabenb NUTaHUA, A4NA NPOMbIWAEHHbIX cped, 3 X 1,5 Mm%, annHa 3 M, eBpoBMJIKa.
Bunaka UL no 3anpocy.

MOHTaX Ha KOHTeliHepbI:

3TK HarpeBaTenn pyballek UMeT HEUIOHOBbIE IAMKN C BbICTPOCHEMHbBIMU PEFYIUPYEMbBIMU NPANKKAMU U BOPOT U3
MSAFKOM TKaHW 6e3 Tenaou3onsaumnm, HasBaHHbIM Wapdom. ITOT rMbKKUi Wwapd MOXKHO MCNOb30BaTb A41a dUKCcaLMK
MN30NMPYIOLLLEN KPbILLIKK

Onuuu:

- JnanasoH TemnepaTyp 31eKTPOHHOro TepmocTata -40+40°C

- cToYHMK nuTaHma 110/115 B

- Kabenb NMTaHMA C MPOMBbILLIIEHHOM BUAKOM 2-NOOCHbIN + 3a3emaeHne 16A CEE (IEC60309)

- KpbILWKM U N301ALMOHHbIE NOACTABKM: CM. CTPAHMLLbI C aKCeccyapamu.

CooTBeTCcTBME CTaHAAPTAM: cooTBeTcTBME cTaHgapTam CE. Ceptudukat TUV: gmupektnea ESC no HM3KOBOLTHOMY
o6opyaoBaHuio (LVD) n AMpPEKTMBaA MO 3/IEKTPOMarHMTHol coemectumocTtn 2004/108/ EC, n cooTBeTcTBYOLLAsA
mapkuposKa CE.

OCHOBHbI€ apTUKY/bI (Bpema Harpesa XMAKOCTel CM. B TEXHUYECKOM BBeeHUM)

06bem, Anam. BbicoTa Mnockas gamHa 2 Makc.
ApTuKkynbr* FanNoHbl ?Ii:e'::’ (mm£12; A B (Mnl;llja‘:od;i;bl) (BTI;T/;MﬁMz) Temn. Barr Ha"p“;'( eHne
CLLA [ aroimbl £ %”) ((mm/atoiimos)  (mm/atoitmos) A A °C
9VJDFAOD398B205G 264 1000 (130902 § 35030) 1000 (39.4) 4390 (172.8) 100 (3.9) 0,05 (0.32) 50 2200 220/240

* [INA 3TUX U34eNnNiA, MOCTaBAAEMbIX C BUIKOM UL, a He c eBpoBU/IKOW, 3ameHnTe 15-i cumBon Ha X.

)TEMKM, ONUCAHUA, XapPaKTEPUCTUKM, UCMONb3YEMbIE B AaHHbIX TEXHUUYECKMX NacnopTax, npegHasHaueHsbl
MOTYT 6bITb M3MEHEHbI 63 NpeaBapUTEIbHON KOHCY/IbTaLmUm
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B cBA3M C NOCTOAHHbIM coBeplleHCTBOBaHMEM Hawemn NPOAYKUUN, HepTeXn, onNnMcCaHnA, XapaKTepuUCTUkKU, UCNoibdyemble B AaHHbIX TEXHUYECKUX NaCnopTax, NpeaHa3Ha4YeHbl

TONbKO ANA O3HAaKOMNEHNA U MOTYT ObITb MU3MEHEHDI 6e3 npe,qBapMTeanoﬁ KOHCY/1bTauumn

HarpeBatenu pybawwek gna KoHteiHepos IBC o6bemom 1000 n. [iBe He3aBUCMMbIE 30HbI 060rpesa. &

2 MMUHMATIOPHbDIE 3/IEKTPOHHbIE TEPMOCTaTbl, PEryIMPOBKa pyuyKamu 20-125°C, ycTaHOB/EHbl Ha NOBEPXHOCTU pybaLLKu

MakcumanbHasn
Marepuan TonwmHa
z Temneparypa 3atarmBaHue Tepmocrar Tun
KOHTenHepa n3onauum
orpaHuyeHa Ao:
2 INEKTPOHHbIN,
HelinoHoBble 3agaHHoe
IEIETAIN @ €MHU U SHg"-IEHVIe
Tpy6uaTOil 135°C P 20 Mm gv_l B E
5 . MeTanamyeckasn perynupyetcs
CTaNbHOW pamoWn
NpAXKa py4kamm ot 20
0o 125°C
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OcHOBHble 0cobeHHOCTH

Bnarogaps ABYM MUHWATIOPHbIM 31EKTPOHHbBIM TEPMOCTaTaM, peryampyembim pydkoi ot 20 ao 125°C, sta cepua rmbKmx
HarpeBaTesiei pyballeK ¢ 2 30HaMu Harpesa ¢ 2 He3aBUCUMbIMU PETrYIATOPAMM TEMMNEPATYPbI MCNOAb3YETCA ANA 3aWMUTbI
OT 3aMep3aHus, MOAOrpeBa, CTabuUAn3aunm TemnepaTypbl, CHUKEHMA BASKOCTU WM PaCMIaBAEHUA Mblaa, *KUBOTHbIX MU
PaCTUTENbHBIX XMPOB, TAKOB, Maces, MULLEBbIX MU XMMUYECKUX NMPOAYKTOB.

[JaHHaA cepua HarpeBaTenel pyballek asnseTcAa HaMbonee sSKOHOMUYHbBIM PeLeHMEM, OHM NpeAHa3HaYeHbl A8 Harpeea
npu 3agadHol temnepatype 1000 NUTPOBbLIX KOHTEMHEPOB AAA Cbinydmx maTtepuanos (IBC) pasmepom 1m x 1,20m m
BblcOTOM 1M. [1nA HarpeBa NOAYNycTbiIX KOHTEMHEPOB MOXHO HarpeBaTb TOJIbKO HUMKHIOK 30HY. Harpesatenn pybaluek
NMOKPbIBAIOT BCHO MOBEPXHOCTb U A0MOAHEHbI MATKMM BOPOTHUKOM (Lapdom), MpeaoTBpaLLaoLLMM ero CrnosisaHne BHUS.
OHM BbINyCKaOTCA C TpeMs YpoBHAMY MollHocTy: (0,05 Bt/cm? ansa Temnepatypsl 4o 50°C, 0,1 Br/cm? ana TemnepaTtypbl A0
80°C 1 0,135 Bt/cm? ana Temnepatypbl Ao 110°C). TonwmHa ux nsonaumum coctasaset 20 Mm. B 3Tux moaensax temneparypa
NnoBepxHOCTM orpaHuyeHa 135°C. MosTomy MX MOXKHO MCMOb30BaTb Ha LesbHoMeTananveckmux 1000-amntposebix IBC, a
Npw YCNOBUK, YTO 3aJaHHbIE 3HAYEHWNA IIEKTPOHHBIX PEryaAaTOPOB YCTAHOBAEHbI HA AOCTAaTOYHO HU3KME TemnepaTypbl,
M Ha NJIaCTUKOBbIX KOHTEHEepax. Mpn NCNOAb30BAaHMM MUX C N30/IMPOBAHHOM KPbILIKOM U M30/IMPOBAHHOM NOACTABKOM MX
sHepreTuyeckan 3GPeKTUBHOCTb MOXKET Bo3pacTh Ha 90%.

TexHn4yecKkue XapaKTepUCTtukKu
HarpeBaTe/ibHbl 3n1eMeHT TMBKUX HarpeBaTenein pyballek COCTOUT U3 CETU HarpeBaTe/ibHbIX NPOBOAOB C
CUIMKOHOBOW M30NALMEN, SKPAHUPOBAHHbIX METaI/IMYEeCKON ONAETKOM, B3ATbIX MOA YEXO0A, CLUMUTbIM U3 NOAN3IPUPHON
TKaHW C NOAMYPETaHOBbIM U TePNOHOBbLIM MNOKPbITUEM. MeXKay TENNAOCETbIO U HAPYXKHOW CTEHKOM NpoKNagblBaeTca
TepmocToiKasa nsonauma u3 NBR-PVC toawmHon 20 mm. 3Ta U30NALMOHHAA NeHa MMeeT KoadPUUMEHT M30aaLMNn
(Lambda A) 0,039 Bt/m.K, 4To no3sosiAeT pa3aenuTb NoTepu sHeprum Ha 3 no cpaBHeHUto ¢ oborpesatenamu,
M30/IMPOBAHHBIMU MWUHEPANbHOM BaTOM MM BOMIOKOM U3 YI/IEPOAHOrO BO/IOKHA TOM *Ke TOJLMHbI. Peryanpyemble
MEeTaNIMYECKNE NPAXKKM 06ecneuynBatoT H6bICTPbIA MOHTAX U AeMOHTaX U 3dPeKTUBHYIO GUKCALMIO Ha KOHTEeHepe.
Nx mexaHn4ecKas NPOYHOCTb IBAAETCA UCKAKUYUTENbHOM.
TkaHeBOe NoKpbITUE:
- BHyTpeHHAA HarpeBaTe/ibHasi NOBEPXHOCTb: NOAMIPUPHAA TKaHb C TeDIOHOBBLIM MOKPbITUEM,
- BHelWwHAs cTopoHa: BoAOHENPOoHULaeMan NoamadmpHan TKaHb ¢ PU noKpbiTuem.
Tennousonauyms:
MeHa NBR-PVC, ¢ 3aKpbITbiMM AYENKAMW U BbICOKON TEPMOCTOMKOCTbIO, TOALWMHA 20 MM.
HarpeBaTenbHbI 3/1eMEHT:
HarpeBaTe/ibHbI NMPOBOA C CUANKOHOBOW M30NALMEN U METaN/IMYECKOW ONneTKon, obecneynBatoni
MEeXaHMYECKYIO 3aLLUTY OT MPOKOJIa U XOopoLlee 3a3eM/IeHme.
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HarpeBsatenu pybawek gna KouteiiHepos IBC o6bemom 1000 n. [Be He3aBUCUMMbIE 30HbI 0borpesa. &
2 MUHMATIOPHbDIE 3/IEKTPOHHbIE TEPMOCTaThbl, PEryIMPOBKa pydKamu 20-125°C, ycTaHOBAEHbI HAa NOBEPXHOCTU pybaluKu

KoHTponb Temnepartypbl:

Karkgasa 13 2 30H HarpeBsa MMmeeT CBOM COBCTBEHHbIN 31EKTPOHHbIN TepMoCTaT, peryanpyemsin ot 20 go 125°C,
PaCcnoNOXKeHHbIN B BOAOHENPOHML,@eMO KOPObBKe, YyCTaHOBNIEHHOW Ha BHELUHEel NOBepxXHOCTU oborpeBaTens
pybalwku. OH KOHTPOIMPYET TeMnepaTypy C MOMOLLbIO TEPMUCTOPHOTO 30HAa, PACNOIOMKEHHOIO Ha BHYTPEHHEN
NOBEPXHOCTU TKAHU B KOHTAKTe C KOHTEMHEPOM. DTOT 30HA, MMEET NeT/NH0 OMNepPesKeHMa, NPpeaoTBPaLLatoLWY 0
neperpes. Kaxaaa 13 2 30H HarpeBa TaKKe MMeeT CBOW COBCTBEHHbIN OrpaHUYMTENlb TEMMEepPaTypbl, BCTPOEHHbIN B
HarpeBaTe/IbHYt0 CeTb A5 OrPaHMYeHMA TeMnepaTypbl noBepxHocTu Ao 135°C.

CoeauHUTENbHbIN Kabenb:

Karkpas 13 2 30H HarpeBa MMeeT CBOM COBCTBEHHbIV Kabenb NUTaHWUSA C Pe3MHOBOM M30aALMeN, A1A MPOMbILIEHHbIX
ycnosui, 3x1,5 mm2, aavHom 3 m, ¢ eBpoBuaKkoi. Buaka UL no 3anpocy.

IMOHTa)X Ha KOHTelHepbl:

3TuK HarpeBaTenn pyballek UMEOT HEMIOHOBbIE IAMKWN C BbICTPOCHEMHbBIMU PEFYIUPYEMbBIMU NPAKKAMU U BOPOT M3
MATKOM TKaHU 6e3 Tennomn3onaLmmn, HasBaHHbIM Wappom. ITOT TMOKKUIA Wapd MOKHO MCMOIb30BaTbh ANA GUKCaAL UK
N30/INPYIOLLEN KPbILLKK
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- Anana3oH TemnepaTyp 3N1eKTPOoHHOro TepmocTtaTta -40+40°C, 30-90°C, 30-110°C 3
a5 =
- UICTOYHMK nuTaHua 110/115 B 5 g
- Kabenb NUTaHUA C NPOMbILIIEHHOW BUIKOW 2-MOAOCHbIN + 3a3emaeHune 16A CEE (IEC60309) @ cI?
- KpbIWKN 1 N301ALNOHHbIE NOACTABKU: CM. CTPAHWULLbI C aKCECCyapamu. ¢ Q
CoOoTBeTCTBME CTaHAAPTaM: COOTBeTCTBMe cTaHAapTam CE. Ceptudukat TUV: ampektnsa ESC no HU3KOBONLTHOMY 3 =
v >
o6opynoBaHuio (LVD) n aupeKTMBa Mo 3/1eKTpOMarHMTHon cosmectumocTtn 2004/108/ EC, n cooTBeTcTBYOWAA @ F
MapkmpoBsKa CE. S 9
5 =
(S)
9 Q.
OCHOBHbIe dPTUKY/bI (Bpema HarpeBa }KMAKOCTEN CM. B TEXHUYECKOM BBEAEHUN) = ©
=
s 9
BbicoTa =9
. 06bem, O6uem, Anam. . A MNnockaa annHa Wap¢ C B1/cm? Makc. Hanpsxenue 5 g—
ApTUKYAbI raNnoHbl (Mm£12; B (mm/ Soaves|  TEMA. Barr 3
NUTPbI = (mm/ - = (Bt/atoiim?) B 0
CLUA \Atoimbl * %) & (mm/gloiimoB) AloliMbl) °C Q o
A101AMOB) v ©
1000 x 1200 % 3
9VJBEAOD398B205G 264 1000 | 3544 273) | 1000(39.4) | 4390 (172.8) 100 (3.9) | 0,05 (0.32) 50 2x1100 | 220/240 | o F
(39.4 x47.3) r>t<s I
1000 x 1200 N
9VJBEAOD398D405G 264 1000 1000 (39.4) | 4390 (172.8) 100 (3.9) | 0.1(0.64) 80 2x2200 | 220/240 | = 2
(39.4 x 47.3) S o
1000 x 1200 - S 2
9VJBEAOD398F005G 264 1000 | (394, 47.3)| 1000 (39.4) | 4390 (172.8) 100 (3.9) (0.135 (0.87) 110 | 2x3000 | 220/240 | € E
g . = D
O
* [lns 3TUX U34eNnid, NocTaBAAEMbIX ¢ BUAKoW UL, a He c eBpOBUAIKOM, 3ameHuTe 15-i cumBon Ha X. O\ =
** MoBepXHOCTHaA Harpy3Ka He PEKOMEHAYETCA A8 NPAMOrO KOHTaKTa C N1acTUKOBbIMU KOHTEMHEPaMK. ; g
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B cBA3M C NOCTOAHHbIM coBeplleHCTBOBaHMEM Hawemn NPOAYKUUN, HepTeXn, onNnMcCaHnA, XapaKTepuUCTUkKU, UCNoibdyemble B AaHHbIX TEXHUYECKUX NaCnopTax, NpeaHa3Ha4YeHbl

TONbKO ANA O3HAaKOMNEHNA U MOTYT ObITb MU3MEHEHDI 6e3 npe,a,BapMTeanoﬁ KOHCY/1bTauumn

HarpeBatenu pybawek gna KoHteliHepos IBC o6bemom 1000 . [lse He3aBUCMMbIE 30HbI 060rpeBa. 2 3/1eKTPOHHbIX &

Tepmoperynatopa c uudpoBbIM gucrieem, perynMposka Ao 120°C, yctaHoB/eHbl HAa NOBEPXHOCTU py6aluKu

MakcumanbHas
Marepuan TonwmHa
Y Temneparypa 3araruBaHue Tepmocrar Tun
KOHTenHepa n3onauum
orpaHuyeHa ao:
NIRIATIR @ Heng(;:S?/lble i];i;(;go;HbleblpgarygiTﬁggl
TpybuaTtoi 135°C P partypel, sa/k 20 mm
> = MeTaNiInyecKasa (3Ha4YeHue peryampyerca 40
CTaNbHOM pamomn o
NpAXKa 120°C
*QGO*
.

0~500mm

Az~
I Qe ace
Owl — 3m—

OcHOBHble 0c06eHHOCTH

Bnaromapa sneKTPOHHbIM peryaatopam TemnepaTtypbl ¢ LMdpoBbIM aucnieem, peryampyembim go 120°C, sta cepuma
rMOKMX HarpeBaTesiei pybalueKk ¢ 2 30HamMM Harpeea ¢ 2 HE3aBUCUMbIMW PerynaTopamu TeMmrnepaTypbl MCNOAb3YyeTcA
AN 3alWMTbl OT 3aMep3aHuA, NoAOrpeBa, CTabuamsaumm TemnepaTypbl, CHUKEHUA BA3KOCTU UM PACMIABAEHUA Mbla,
YKMBOTHbIX M1 PACTUTENbHbIX *KUPOB, JTAKOB, MACe, MULLLEBbIX MY XMMWUYECKUX NPOAYKTOB.

[aHHasA cepua HarpeBaTesel pybaluek aBadeTcs Hambonee yHMBEPCA/bHbIM PeLleHUeM, OHW NpegHas3HavYeHbl 44
Harpesa npwu 3agaHHol temnepatype 1000 NUTPOBbLIX KOHTEMHEPOB A CbiNy4nx MaTepuanos (IBC) pasmepom 1m x 1,20m
1 BbICOTOM 1M. N5 HarpeBa NoJ/lynycTbiX KOHTEMHEPOB MOYKHO HarpeBaTb TO/IbKO HUMHIOK 30HY. Harpesatenun pybatuek
MOKPbIBAOT BCHO MOBEPXHOCTb U AOMOAHEHbI MATKMM BOPOTHUKOM (LIapdom), MpefoTBPaLLAOLLMM ero CNoJi3aHne BHUS.
OHM BbINYCKaOTCA € TpeMdA ypoBHAMU moLHocTy: (0,05 Bt/cm? gna Temnepatypbl 4o 50°C, 0,1 BT/cm? ana Temnepatypbl 40
80°C 1 0,135 Bt/cm? ana Temnepatypbl Ao 110°C). TonwmHa ux n3onaumum coctasaset 20 Mm. B aTux moaensax temneparypa
NoBepPXHOCTU orpaHuyeHa 135°C. Mo3Tomy MX MOXKHO MCMNO/b30BaTb Ha LenbHOMeTannandeckmx 1000-autpossbix IBC, a
Npw YCNOBWUK, YTO 3aJaHHbIE 3HAYEHWUA SIEKTPOHHbIX PErynaToOpPoB YCTAaHOBAEHbI HA AOCTAaTOYHO HU3KME TemnepaTypbl,
1 Ha NAaCTUKOBbIX KOHTeNHepax. MNpu MCNOAb30BaHMM UX C U30IMPOBAHHOMN KPbILWKOM U M30/IMPOBAHHOM NOACTABKOM UX
SHepreTnyeckan spPeKTUBHOCTb MOXKET Bo3pacTh Ha 90%.

TexHUUYecKue xapakTepuUCTUKMU
HarpeBaTe/ibHbI 3n1eMeHT TMOKUX HarpeBaTenen pyballek COCTOUT U3 CeTU HarpeBaTe/ibHbIX NPOBOAOB C
CUJIMKOHOBOW M30M1ALMEN, SKPAHMPOBAHHbIX METAI/IMYECKON ONMIETKOM, B3ATbIX MOA YEXO, CLUMTbIM U3 NOAUIPUPHON
TKaHW C NOANYpPETAHOBLIM U Te(IOHOBLIM NMOKPbITUEM. MeKAay TENNOCETbIO U HAPYXKHOM CTEHKOW NPOKAaAbiBaeTcA
TepmocToikasa nsonaumsa ns NBR-PVC TonwmHon 20 mm. 3Ta M30NSLMOHHAA NeHa uMeeT KO3dPULMEHT M30aaLmUn
(Lambda A) 0,039 Bt/m.K, 4TO no3sosAeT pa3aenuTb NoTepu sHepPrumM Ha 3 No cpaBHeHUto ¢ oborpesatenamu,
N30/IMPOBAHHBIMW MUHEPAIbHON BaTOM UAN BOMJIOKOM M3 YI/IEPOAHOr0 BOJIOKHA TOM e TONLWMHbI. Peryanpyembie
MEeTaNNNYECKME NPAKKM 0becrneynBatoT ObICTPbIA MOHTAX U AeMOHTaX U 3GPEeKTUBHYO GUKCALMIO Ha KOHTENHepe.
Nx mexaHn4ecKkaa NpoYHOCTb ABNAETCA UCKNOUYNTENbHOM.
TkaHeBOe NoKpbITUE:
- BHYyTpeHHAA HarpeBaTe/ibHasA NOBEPXHOCTb: NOANIPUPHAA TKaHb € TeGIOHOBLIM MOKPbITUEM,
- BHewWwHAs cTopoHa: BOAOHENPOHUL,aemMasn NoanadumpHaa TkaHb ¢ PU nokpbiTvem.
Tennousonauyumsa:
MeHa NBR-PVC, ¢ 3aKpbITbiMM A4ENKAMMW U BbICOKON TEPMOCTOMKOCTbIO, TOALWMHA 20 MM.
HarpeBaTenbHblii 3/1eMeHT:
HarpeBaTe/ibHbli NPOBOA C CUANKOHOBOW MU30NALMEN U METaN/IMYECKOW ONNeTKon, obecnevymnBatoLni
MEXaHWYECKYHO 3aLLMUTY OT NPOKOA U XOpoLLee 3a3eM/IeHme.
KoHTponb Temneparypbi:
Kaxzana 13 2 30H Harpesa MMeeT CBOM COBCTBEHHbIN 3NEKTPOHHbIN PerynaTop TemnepaTtypsbl ¢ LUOPOBLIM AUCTNEEM,
perynvpyembii o 120°C, pacnonoKeHHbIM B BOAOHENPOHULLaEMO KOPOBKe, YCTAHOBNEHHOM Ha BHELIHEN
noeepxHoctn oborpesatesid. OH KOHTPO/IMPYET TEMMNEPATYPY C MOMOLLbIO TEPMUCTOPHOIO 30HAa, PACMO/I0KEHHOTO
Ha BHYTPEHHEN MOBEPXHOCTU TKAHU B KOHTAKTE C KOHTEMHEepOM. DTOT 30HA MMEeT MeT/i0 oneperKeHus,
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HarpeBatenu py6awek gna koHteiiHepos IBC 06bemom 1000 n. [ige He3aBUCMMbIe 30HbI 060rpeBa. 2 3/IeKTPOHHbIX &
TepMmoperynaTopa ¢ umdposbIM guUcrnaeem, peryimposKa ao 120°C, yctaHoB/eHbl Ha NOBEPXHOCTU pybaLlKu

npepoTBpauatowyto neperpes. Kaxaaa U3 2 30H Harpesa TaKXe MMeeT CBOM COBCTBEHHbIM OrpaHUYNTENb
TemnepaTypbl, BCTPOEHHbIN B HarpeBaTe ibHYO CeTb A8 OrpaHMYeHns TemnepaTypbl noBepxHocTh Ao 135°C.
CoepuHUTENbHDbIN Kabenb:
Kaxzas 13 2 30H HarpeBa MMeeT CBOM COBCTBEHHbIV Kabesib NUTaHMA C PE3UHOBOM M30aALMEN, AN NPOMbIWAEHHbIX
ycnosuia, 3x1,5 Mm?, A MHOM 3 M, € eBPOBUAKON. Buaka UL no 3anpocy.
MOHTaX Ha KOHTeliHepbl:
3TK HarpeBaTenn pyballuek MUMeKT HENIOHOBbIE IAMKN C BbICTPOCHEMHbBIMU PEFYIUPYEMbBIMU NPANKKAMU U BOPOT U3
MSAFKOM TKaHM 6e3 Tenaou3onaumnm, HazBaHHbIM Wapdom. ITOT rMbKui Wwapd MOXKHO MCNOb30BaTb A1A GUKCAL MK
N30MPYIOLLEN KPbILLIKK
Oonuuum:
- UcTOYHMK nuTaHua 110/115 B

-- Kabenb NUTaHWA ¢ NPOMbILIIEHHOW BUIKOW 2-NOIOCHBIN + 3a3emneHune 16A CEE (IEC60309)
- KpbIWKM 1 N301ALMOHHbIE NOACTABKU: CM. CTPAHMLLbI C aKCeccyapamu.
CooTBeTCcTBUE CTaHAAPTAM: cooTBeTcTBMe cTaHgapTam CE. Ceptudumkat TUV: gupektnea ESC no HM3KOBOLTHOMY
o6opyaoBaHuio (LVD) n AMpPEKTMBA MO 3/IEKTPOMarHMTHoM coBmectumocTn 2004/108/ EC, n cooTBeTCcTBYOLLASA
mapkuposKa CE.

OCHOBHble apTMKyI'IbI (BPEMH Harpesa )KMAKOCTE“ CM. B TEXHUYECKOM BBeAeHMM)

Mnockan
06bem, Aunam. BbicoTa a Makc.
ApTUKynbI* rannoHbl ?&:em’ (Mm +12; A M:Ha (Mnhl}am;bl) (BT /B:{);":nl)** Temn. Barr HanpaB)K eHne
CLA P aoimbl £ %”) ((mm/groiimos) o Bt A A °C
9VIBDAOD398B205G| 264 1000 (130902 X ‘1;03(; 1000 (39.4) | 4390(172.8) | 100(3.9) | 0,05(0.32) | 50 | 2x1100 | 2207240
9VJBDAOD398D405G 264 1000 (130902 i ‘1503(; 1000 (39.4) | 4390 (172.8) 100 (3.9) 0.1 (0.64) 80 2x2200 220/240
9VIBDAOD398F005G 264 1000 (130902 i ‘]1'?03(; 1000 (39.4) | 4390 (172.8) 100 (3.9) 0'1329'87) 110 2x3000 220/240

* [1Ns 3TUX U34eNnNii, NOCTaBAAEMbIX C BUAKOW UL, a He c eBpOBUIKOM, 3ameHuTe 15-i cumBon Ha X.
** NoBepXHOCTHasA Harpy3Ka He peKoMeHAyeTCsA ANA NPAMOro KOHTaKTa C N1aCTUKOBbIMU KOHTEMHepamu

PTEXN, ONUCAHUA, XaPaKTEPUCTUKU, NCMOJIb3yeMble B AaHHbIX TEXHUYECKMX NacnopTax, NnpeaHa3Ha4yeHbl

1 MOTYT BbITb M3MEHeHbI 63 NpeaBapuUTEIbHOM KOHCY/IbTaumum
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B cBA3M C NOCTOAHHbIM coBeplleHCTBOBaHMEM Hawemn NPOAYKUUN, HepTeXn, onNnMcCaHnA, XapaKTepuUCTUkKU, UCNoibdyemble B AaHHbIX TEXHUYECKUX NaCnopTax, NpeaHa3Ha4YeHbl

TONbKO ANA O3HAaKOMNEHNA U MOTYT ObITb MU3MEHEHDI 6e3 npe,a,BapMTeanoﬁ KOHCY/1bTauumn

HarpeBatenu py6awek gna KoHteiHepos IBC o06vbemom 1000 n. [lBe He3aBUCMMble 30HbI oborpesa. 3IIEKTp0HHbIe&

Tepmoperynatopbi ¢ 2-ma undpoBbiMU gucnaeamu, peryamposka 40 120°C, BbiIHECEHHbIA HACTEHHbI MOHTa}X

MakcumanbHasa
Marepuan TonwmHa
s Temnepartypa 3ararMBaHue Tepmocrtar Tun
KOHTelHepa M3019LMUH
OorpaHuyeHa Aao:
Mnactuk ¢ HelnoHoBble [9NEKTPOHHbIE peryasTopsl
TpybuaTomn 135°C peMHN K Temmnepatypbl, 3a4aHHOe 20 MM
CTa/ibHOM MeTa/iInYeckan| 3Ha4YeHne peryimpyerca
pamoMm NPAXKKa 0o 120°C
.80
=N
A’i*
1
C
1
(]
]
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OcHOBHble 0CO6eHHOCTH

Bnarozapa 3/1EKTPOHHBIM peryiaTopam TemnepaTypbl ¢ uMPpoBbIM gnucnaeem, peryampyemoim go 120°C, sta cepus
rMBKNX HarpesaTenei pyballek ¢ 2 30HaMM Harpesa € 2 He3aBUCUMbIMU PEryiATOpPaMM TeEMNEepaTypbl UCNOAb3yeTcA
ON1A 3aWMTbl OT 3aMep3aHuA, Nnogorpesa, cTabuansaumm TemnepaTypbl, CHUXKEHMUA BAZKOCTM UAW pacnaaBieHuns
MblI/1a, *KUBOTHbIX UM PACTUTE/bHbIX XMPOB, NAKOB, MACe/, MULLEBBIX MU XMMUYECKMX NPOLYKTOB.

[aHHasa cepua HarpeBaTesei pybaluek ABaAeTcs Haubonee yHMBEPCA/IbHbIM PeLleHUeM, OHU NpegHas3HaYeHbl 44
Harpeea npu 3agaHHou TemnepaTtype 1000 AUTPOBbLIX KOHTEMHEPOB ANA Cbinyynux maTepuanos (IBC) pasmepom
Im x 1,20m 1 BbicOTOM 1Mm. HacTeHHOe KpenneHne 610Ka ynpaB/ieHUA, a TakKe bbICTPOpPa3beMHOE COeAUHEHMNE,
obecneyunBatolLee NogKAOYEHME 3TOFO 6/10Ka K HarpesaTe o pyballku, oberyatoT NPOMbILLIEHHOE UCNOIb30BaHNE
Ha CTAuMOHApPHOM paboyem mecTe B MPOM3BOACTBEHHOW AMHUK. [ HAarpeBa NOAYMNYCTbIX KOHTEMHEPOB MOXKHO
HarpeBaTb TOJ/IbKO HUXHIOW 30HY. HarpeBaTenun pyballek NOKPbIBAtOT BCO NOBEPXHOCTb U AOMNOJHEHblI MATKUM
BOPOTHUKOM (Wapdom), NpeAoTBpaLLatOLLMM ero cnosidaHne BHM3. OHM BbIMYCKAOTCA C TREMA YPOBHAMM MOLLHOCTU:
(0,05 Bt/cm? gna temnepatypbl go 50°C, 0,1 Bt/cm? ana Temnepatypbl Ao 80°C n 0,135 Bt/cm? ana temnepatypsl
80 110°C). TonwmHa nx nsonauum coctasnset 20 mm. B aTux moaenax temnepatypa NOBEPXHOCTU OrpaHMYeHa
135°C. MNosToMy MX MOXHO UCNONb30BATb HA UenbHOMeTananyecknx 1000-nutposbix IBC, a npu ycanoBuu, 4to
3afaHHble 3HAYEeHUA 3NEKTPOHHbIX PEryAATOPOB YCTAaHOB/IEHbl HAa AOCTAaTOYHO HU3KME TeMMepaTypbl, N Ha
NJ1aCTUKOBLIX KOHTeHepax. MNpu NcNoab30BaHUM UX C N30/IMPOBAHHOM KPbILWKOM M M30AMPOBAHHON MOACTAaBKOM UX
sHepreTn4yeckasa adPeKTUBHOCTb MOXKeT BO3pacTu Ha 90%.

TexHUYecKue XxapakTepuUCTUKMU
HarpeBaTe/ibHbl 3n1eMeHT TMBKUX HarpeBaTenen pyballek COCTOUT U3 CEeTU HarpeBaTe/ibHbIX NPOBOAOB C
CUJIMKOHOBOW MU30M15LMEN, SKPAHMPOBAHHbIX META/I/IMYECKOIN ONMETKOM, B3ATbIX MOA YEXO, CLUMTbIN U3 NOAUIPUPHOM
TKaHM C NosnypeTaHOBbIM U TeGSIOHOBLIM MOKPbITUEM. MeKAay TEMNOCETbIO M HAaPYKHOM CTEHKOM MPOK/IaAblBaeTcA
TepmocTorkaa nsonaumna u3z NBR-PVC tonwmHon 20 mm. 3Ta M30AALMOHHAA NeHA UMeeT KO3POULMEHT N30aALLUN
(Lambda A) 0,039 Bt/m.K, 4To no3sosiAeT pa3aenuTb NoTepu sHeprum Ha 3 no cpaBHeHUto ¢ oborpesatenamu,
M30/1MPOBAHHbIMU MUHEPA/IbHOW BAaTOW UM BOWIOKOM M3 YI/IEPOAHOIO BO/NIOKHA TOM Ke TOJIWMHbI. Peryanpyembie
METaNINYECKME NPAKKM 06ecneunBatoT HBbICTPbIA MOHTAX U AeMOHTaX U 3dPeKTUBHYIO OUKCALUIO Ha KOHTEHepe.
Nx mexaHW4YecKas NPOYHOCTb SABASETCSA UCKAOYUTENBHOMN.
TKaHeBOe NoKpbITHE:
- BHyTpeHHAs HarpeBaTe/ibHasi NMOBEPXHOCTb: NOM3PUPHAA TKaHb C TeDIOHOBLIM MOKPbLITUEM,
- BHelWwHAs cTopoHa: BogOHENpPOoHULaeMan NoamabmpHan TKaHb ¢ PU noKpbiTuem.
Tennousonaums:
MeHa NBR-PVC, c 3aKpbITbIMM S4ENKAMW U BbICOKON TEPMOCTOMKOCTbIO, TOLWMHA 20 MM.
HarpeBaTtenbHbliA 31eMEHT:
HarpeBaTe/ibHbIM MPOBOA C CUAMKOHOBOW M30NALMEN N METAaN/IMYECKOMW ONNeTKon, obecneymnBatoLwmni
MeXaHMYECKYIO 3aLLUTY OT NMPOKOA M XOpoLUee 3a3eM/IeHMeE.
KoHTpoab Temnepartypbi:
Kaxkpgan u3 2 30H oborpeBa MMeeT COBCTBEHHbI 3/IEKTPOHHbIA KOHTPOEP C UMDPOBbIM Aucnaeem, yHKLUEN
BK/1IOYEHUA-BbIK/IIOYEHMUA, PeNeiHbIM BbIXOA40M, PAcNoNOKEHHbIN B HE3AaBUCMMOM BOLOHENPOHULLZEMOM KOPMYCE,
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HarpeBatenu py6awek gna KoHteHepoB IBC o6bemom 1000 n. [lBe He3aBUCMMble 30HbI oborpesa. 3HEKTpOHHbIe&
TepmoperynaTtopbi ¢ 2-ma unudpoBbiMU gucnaeamu, peryamposka 40 120°C, BbiIHECEHHbIA HACTEHHbI MOHTa}X

npegHasHaYeHHOM 414 HacTEHHOro MoHTaxKa. OH COeAMHEH C HarpeBaTeNbHbIM O4esA/I0OM Kabenem, OCHaWEeHHbIM
5-KOHTAKTHbIM BOAOHEMNPOHMULaeMbIM BbICTPOPAa3bEMHbIM COeaUHUTENEM, 0baeryatowmm coegmHeHne u
pasbeauHeHue ¢ HarpesaTenem pybawKkn. OH KOHTPOAMPYET TEMMEPATYPY C MOMOLLbIO TEPMUCTOPHONO 30HA3,
PACMNONOXEHHOTO HA BHYTPEHHEN NOBEPXHOCTU TKAHW B KOHTAKTE C KOHTEMHEPOM. ITOT 30HA, MMEET NeTto
onepeXeHusa, npefoTBpalLatowyto neperpes. Kaxaas M3 2 30H HAarpeBa TaKXe MMeeT CBOM COOCTBEHHbIN
OrpaHMYnTeIb TEMMNEPaTypbl, BCTPOEHHbIM B HAarpeBaTe/IbHYI0 CeTb A1 OrpaHUYeHMA TeMnepaTypbl MOBEPXHOCTHU A0
135°C.

CoeauHUTENbHbIN Kabenb:

Kaxkaan u3 2 30H HarpeBa MMeeT CBOM COBCTBEHHbIN Kabesib NMTaHMA C PE3UHOBOM N30AALMEN, ANA MPOMbILL/IEHHbIX
ycnosuit, 3x1,5 MM?, A IMHOM 3 M, € eBPOBUAKON. Buaka UL no 3anpocy.

MOHTaX Ha KOHTelHepbI:

3TW HarpeBaTenn pyballek MUMeT HEUIOHOBbIE IAMKN C BbICTPOCHEMHbBIMU PEFYIUPYEMbBIMU NPANKKAMU U BOPOT M3
MATKOM TKaHW 6e3 Tennomn3onaummn, HasBaHHbIM Wappom. ITOT TMOKKUIA Wapd MOXKHO MCMO/Ib30BaTh AN GUKCaALUN
N30INPYIOLLEN KPbILLKK

Oonuuu:

- DNIEKTPOHHbIN PEryNATOP TEMMNEPATYPbLI C ABONHbIM AMcnaeem, gaTtunk Pt100, aeincTBue BKAOYEHMA - BbIKAOYEHUS,
BbIXOZ, MOLLLHOCTW 3/IEKTPOMEXAHNUYECKOrO pene.

- DNIEeKTPOHHbLIN perynAaTop TemnepaTypbl C ABOMHbIM aAucnaeem, Aatymk Pt100, PID-perynnpoBaHune, BbiXoA,
MOLLHOCTU TBepAaoTenbHoro pene (SSR).

- UcTOYHMK nuTaHua 110/115 B

- Kabenb NUTaHUA ¢ NPOMbILLIEHHOM BUIKOW 2-MOMOCHbIN + 3a3emieHune 16A CEE (IEC60309)

- KpbILWKKY 1 N301ALMOHHbIE NOACTABKNU: CM. CTPAHULLbI C aKCECCYapaMM.

CooTBeTcTBUE CTaHAAPTAM: cooTBeTcTBMe cTaHgapTam CE. Ceptudumkat TUV: gupektnea ESC no HM3KOBOIBTHOMY
obopyaoBaHuio (LVD) u gupeKkTMBa MO 3/1eKTPOMArHMTHOM coBmectumocTn 2004/108/ EC, 1 cooTBeTCTBYHOLLAA
mapkuposKa CE.

OCHOBHbIe dPTUKY/bI (Bpemsa HarpeBa *KMUAKOCTEN CM. B TEXHUYECKOM BBEAEHUM)

BbicoTa
. 06bem, O6vem, Anam. . A MNMnockaa gnuHa Wapd BT/cm? Makc. Hanpsenme
ApPTUKYAbI rasNoHbl e, (Mm+12; (mm/ B C (Bt/ntoiim?) Temn. Barr B
CLLA P Aoimbl + %) eHoE) (mm/gloiimoB) | (mm/groiimbi) A °C
9VIBFAOD398B205G | 264 1000 (130902 X 411303(3 1000 (39.4) | 4390 (172.8) 100 (3.9) | 0,05(0.32) 50 2x1100 | 220/240
9VIBFAOD398D405G | 264 1000 (130902 X 4115033 1000 (39.4) | 4390 (172.8) 100(3.9) | 0.1(0.64) 80 2x2200 | 220/240
9VIBFAOD398F005G | 264 1000 (130902 X 1503(; 1000 (39.4) | 4390 (172.8) 100(3.9) | 9132008701 110 | 2x3000 | 220240

* [lns 3TUX U34eNnNii, NoCcTaBAAEMbIX ¢ BUAKoW UL, a He c eBpOBUKOM, 3ameHuTe 15-i cumBon Ha X.
** MoBePXHOCTHAA Harpy3ka He peKoMeHAyeTcs A1A NPAMOro KOHTaKTa C N1acTUKOBbIMU KOHTEMHEPaMMU.

B cBA3M C NOCTOAHHbBIM COBEPLUEHCTBOBaHWEM HaLlen NPOAYKLMN, YEPTEXM, ONMUCAHUA, XapaKTEPUCTUKN, UCMONb3YeMbIe B A@aHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHsbl
TONBKO A1 03HaKOM/IEHMA U MOTYT BbITb M3MEHEeHbl 6e3 NpeaBapuUTe/IbHON KOHCY/IbTaLmMm

O6HoBneHune 2025/12/02

Catzi2.0.17 wiimheatoom )
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N3onaumoHHble KpbiwKK (6e3 Harpesa), c otBepcTUAMU UK 6e3 oTBepCcTUi 8
ANA MELaNoK U AaTYMKOB TeMmnepartypbl

Mopgenb TonwmHa nsonauunm TKaHb 3aLWMTHOrO NOKPbITUA Tun
PA c BogoHenpoH1LaembiM
M3onunpyroLana KpbiwKa 20 mm BHYTPEHHMM C/10eM 13 PU gvzc

OcHoBHble 0cobeHHOCTU
3TN N30ANPYIOLLME KPbILWKN NO3BONSAIOT MAaKCMMa/ibHO OrPaHUUYUTb TEMOBbIE NOTEPU KOHTEMHEPOB HAPYKY U,
TakMM 06pasom, TM60 YMEHbLINTb MOLLLHOCTb, HEOBXOAMMYIO ANA 3alUTbl OT MOPO3a, MO0 HarpeBaTb KOHTEMHEPDI
C pPaBHOM MOLLHOCTbIO M 3HAYUTENBHO COKPATUTb BpeMS Harpesa, Heobxognmoe ANA AOCTUNKEHUSA KellaemMol
TemnepaTypbl.
B HUX Mcno/b3yeTca Ta e TKaHb PA66 ¢ PU ynnoTHUTENbHbIM CNOEM M Ta e U30NALNOHHAA MeHa, YTo U B
HarpeBaTens pybawek. OHM U3roTaBAMBALOTCA TOIbKO TONLWMHON 20 MM.
M3onunpytolme KpbIWKAU A1a KPYI/bIX KOHTEMHEPOB NpeAHa3HauYeHbl A41a YAepKaHUA Ha mecTe wapda HarpeBaTenﬂ-
pyballKu, KOTOPbIN A0AXKEH ObITb 3aKPbLIT HA4, HUMMU.
3TU KPbILWKKU BbIMYCKAOTCA B ABYX BapMaHTax: C OTBEPCTMEM UAM Be3 OTBEPCTUS B TOM Ke MEeCTe, UTO M KPblLLIKa
HaMo/IHeHMA KOHTeNHepa.
3To OTBEPCTUE MOMKET ObITb MCMNONb30BAHO A/ 3aMNOJIHEHUA, @ TaKKe ANA TaKUX aKceccyapoB, KaKk AaTyuK
TEMMepaTypbl, MeLLAIKa NN AOMNOJHUTENIbHBIA NOrPY*KHOW HarpesaTenb.
HarpeBaTenbHble KPbILWKW ANA KOHTEMHEPOB A4S Cbiny4ynx maTepuanoB ob6bemom 1000 nutpos (IBC) BKatovyatoT
«HOBKY», KOTOpas 3aKPbIBAET BEPXHIOK YacTb HarpeBaTe/ibHOM MaHTUKM Ha 200 MM, YTOObI MaKCMMaIbHO OrPaHUYUTL
noTepu Tensa Ha 3TOM YPOBHE.
Onuuu: Zpyroe NnosioXKeHne 1 AnameTp 3arpy304HOro OTBEPCTUSA.

U306paxkeHne Yeprexku OnucaHue ApTUKYN

[uram. Kpbiwku 280 mm,
ans 18/20 n (5 rannoHos) n
23/25 n (6 rannoHos), 6e3
3a/IMBHOIO OTBEPCTUSA

9V2CP62800000000

HWA, XapaKTePUCTUKN, NCNnoNb3yemble B AaHHbIX TEXHUYECKUX NaCnopTaX, npegHa3Ha4vyeHbl

> U3MEHEHbI 6e3 NpeaBapUTeNbHOM KOHCYAbTaLMM

9VvV2CQ6280000A300

9V2CR62800006000

9V2CP64100000000

KoHTaKTbI www.ultimheat.com Cat21-2-9-3



N3onaumoHHble KpbiwKK (6e3 Harpesa), c otBepcTUaAMU Uaun 6e3 oTBepcTui 8
ANA MELaNoK U AaTYMKOB TemnepaTtypbl

U3obparkeHne YepTexu OnucaHue ApTUKyn

duam. KpbiwKm 410 mm,
ana 60 n (15 rannoHoB) ¢
LLEHTPA/IbHbIM 3a/IMBHbIM
oTrBepcTnem guam. 280 mm

9vV2CQ6410000B800

dnam. KpbIwKm 460 mm,
ana 110 n (30 rannoHoB.) 9V2CP64600000000
6e3 3aIMBHOrO OTBEPCTUA

Onam. KpbliwKm 460 mm,
ana 110 n (30 rannoHos.) ¢
TaHreHLUManbHbIM 9V2CR64600008000
3arpy304HbIM OTBEPCTUEM
avam. 80 mm

NCaHWA, XapPaKTEPUCTUKN, NCMO/Ib3yeMble B AaHHbIX TEXHNYECKMUX NACNopTax, NnpeaHasHa4YeHbl

bITb U3MEHEHbI 6e3 npep,BapMTeanoﬁ KOHCy/NbTauumn

9V2CP65800000000

9Vv2CQ65800008000

9V2CR6580008000

Cat21-2-9-4 KoHTaKTbI www.ultimheat.com



N3onaumoHHble KpbiwKK (6e3 Harpesa), c otBepcTUAMU UK 6e3 oTBepCcTUi &
ANA MELaNoK U AaTYMKOB TeMmnepartypbl

e [ e | o | o

Kpbiwka 1.2 x 1 m ana 1000 n
IBC, ¢ tobKoli 200 mm, 6e3 9V2CP61001200020
3arpy304HOro oTBEPCTUA

Kpbiwka 1.2 x 1 m ansa 1000 n
IBC, c tobKoi 200 mm, ¢
LieHTPa/1bHbIM 3arpy304HbIM
orsepctrem 100 mm

9V2CP6100120A020
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P

U3onaumoHHble noactaBku (6e3 nogorpesa)

Mopgenb TonwmrHa usonauum TKaHb 3aWUTHOrO Tvn
NOKpPbITUA
Wsonmpytowas 20 MM (40 Mm ana 1000 7 1BC) Her gvz E
NoACTaBKa
OcHOBHble ocobeHHOCTU

3TK M30AMUpYyIOLLME NOACTABKN MO3BOAAOT MAaKCMMAbHO OTPAaHUYUTL TEMI0BbIE MOTEPU KOHTEMHEPOB HAPYXKY U,

Taknm 0bpasom, B0 YMEHbLINTb MOLLHOCTb, HEOBXOAMMYIO ANA 3aLMTbl OT MOPO03a, IMBO HarpeBaTb KOHTEMHEpPDI

C PaBHOM MOLLHOCTbIO M 3HAYUTE/IbHO COKPATUTb BPEMA HarpeBa, HEObXoAMMOe AN AOCTUKEHUA KenaeMol

Temneparypbl.

OHW MMEIOT KECTKYH KOHCTPYKLLMIO U3 HeprKaBetoLlen cTain, PAacCYNTAHHYIO Ha BEC KOHTEWHepa, U Ty Ke
-Msonﬂu,MOHHyro neHy, 4To M oborpesatenn pybawku. OHM N3roTaBAMBAOTCA C U3onALMein ToawmnHon 20 mm, 3a

nckatovyeHnem 1000-antposoro IBC, KOTOPbI M3rOTaBAMBAETCS C TONLWMHON nonaumm 40 mm.

N3onAauMOHHaA NeHa He 3alMLLEeHa TKaHbIO 1 IETKO 3aMeHAEeTCA.

N3onupytowme ocHoBaHua ana 1000-nutposbix IBC coctoaTt ns rubkoro wapda, npegHasHa4eHHOro 418 NoKpbITUA

60opTOB NOAAOHA MAN NEePPOPUPOBAHHON METANINYECKON KOHCTPYKLMUM HUKHEN YaCTU STUX KOHTEMHEPOB, YTOObI

MaKCMMa/IbHO OTPAaHUYMTb NMOTEPU TEMJIA HA 3TOM YPOBHE.

MN3onupytolme ocHoBaHMA guameTpom 460 mm 1 bonee, a Takxke IBC o6bemom 1000 MTPOB MOryT BbITb pasaeseHbl

Ha 4 yactn ana obaeryeHUs Ux TPAHCMOPTUPOBKM.

N306pakeHune YepTerku OnucaHue ApTuKyn

dnam. noacraBkm

320 mm, anda 18/20 n

(5 rannoHos) n 20/25 Sl
N (6 rannoHos)

9V2EP450

AHUSA, XapaKTEPUCTUKM, UCMO/b3YEeMble B A@aHHbIX TEXHUYECKMX NacnopTax, NpeaHasHaueHbl
n3MeHeHbl 63 npeaBapuUTeNbHON KOHCYNbTaLMM

9V2EP4500

9V2EP420

Cat21-2-9-6 KoHTaKTbI www.ultimheat.com




U3onaumoHHble noactaBku (6e3 nogorpesa)

|

40
f

MNMoacraBKka

1240 x 1040 x 40 mm

anqa 1000 n IBC,

CO CbEMHbIM 9V2EP71041240020
U30/AILMOHHBIM

wapdom, ¢ pemHem

1 3aCTEXKKOMN
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N3onaumoHHble pybawKku (6e3 nogorpesa)

P

3TN M30AALNOHHbIe pyballKK TENJOM30AUPYIOT pe3epByapbl OT OKpPYKatuwelh cpedbl. OHM MaKCMManbHO
OrpaHMYMBAIOT TEM/I0BbIE NOTEPU KOHTEMHEPOB NO HaMpPaBAEHMIO HapyXKy. OHM MMEIT PeEMELLKN, MeTaNMYyecKkue
NPAXKA U Wwapd, UAEHTUYHbIE MOAENSAM C NOAOTPEBOM. MX MOMHO MCMNONb30BaTh A48 COXPAaHEHUA Tenaa B
KOHTelHepax, 3alMTbl OT C/1labblix 3aMOPO3KOB UAM ANA HAKPbLITUA pe3epByapa, HarpeBaemoro Apyroi CUCTeEMOM
(MHAYKLMSA, CMAMKOHOBAA HarpeBaTe/ibHanA AeHTa, HarpesartebHasa 6a3a, LMPKyAaLMA TENNOHOCUTENS).

Mogaenb TonwuHa nsonauumn TKaHb 3aLWMUTHOrO NOKPbITUA Tun
PA c BogoHenpoHuLaembim 2
MN3onaumoHHana pybaluka 20 mm BHYTPEHHUM CrIoem 13 PU gv D
OcCHOBHble 0cobeHHOoCTU

U3obparkeHune

Yeprexu

OnucaHue

ApPTUKYN

Bbicota 300 mm, gnam. 280 mm

ana 18/20 n (5 rannoHos)

990

9Vv2D6030095

Bbicota 300 mm, gnam. 280 mm

ana 23/25 n (6 rannoHos)

1020

9v2D6030102

Cat21-2-9-8

KoHTaKTbI

www.ultimheat.com

£, XapaKTEPUCTUKM, UCMOIb3YEMbIE B AaHHbIX TEXHUHYECKMX NacnopTax, NpeaHasHauyeHbl

MeHeHbl 6e3 npeABapuUTeNbHON KOHCYNbTaLMM

9Vv2D6040139

9VvV2D6073155

9VvV2D6088189




N3onaumoHHble pybawKku (6e3 nogorpesa)

T owwere [ wwew | omawe | romen |

BbicoTalmc

OCHOBaHMEM

1,2x1m 9Vv2D6100439
ana1000 n

IBC.

s
=
=
jid
]
S
@)
a5
[e]
X
EAN
o
a5
0
=
[
[
=
Q
©
o
g
()
Q
(=
(]
(]
O
o)
S
(7]
S
(7]

~

0
I
2]
=0
@©
I
oM
©
I
g
(]
Q
=
x
©
[
Qo
o
=
Q
@©
c
x
S
x
(S}
(2]
T
=
I
x
(<]
-
=
0
I
I
@
g
[ea]
g
0
=
v
>
m
0
=
o
cC
o
=
=
x
=
o
=
Q.
[
[
x
@
Qo
@
x

KoHTaKTbI www.ultimheat.com Cat21-2-9-9



nunelqurAdHoN yoHaraLmdesTadu €99 IGHIHI
I9HoheHERHTRdU ‘Xerdoudeu XMHIShUHXDL XIGHHET g a1awaAsaroudn ‘UnnLondaLredex

www.ultimheat.com

KoHTaKTbI

Cat21-2-9-10




Cat21-2-10-1

www.ultimheat.com

KoHTaKTbI

JlononHuUTeNnbHble akceccyapbl
ana oborpesa

nnneLqrAdHoH noHaraLmdeaTadu €99 IGHIHIWEM 91199 LAIOW M BUHBLUWONBHEO BUT OX9LUOL
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B cBA3M C NOCTOAHHbIM coBeplleHCTBOBaAaHMEM Hawemn npoAYyKUUN, YepTeXn, onNnMCaHnA, XapaKTepUCTUKU, UCNob3yemble B AaHHbIX TEXHUYECKUX NaCNOopTax, NpeaHa3Ha4YeHbl

TONbKO ANA O3HAKOMNEHNA U MOTYT 6bITb U3MEHEHbI 6e3 npe,qBapMTeanoﬁ KOHCY/1bTauumn

N3onaumoHHble pybaluKu ¢ TpybuaTbiMm KOHTYPOM TeN1006MeHHUKa
(HarpeB nnun oxnaxkaeHue)

Mopaenb TonwmHa nsonaumm TKaHb 3aWMTHOrO NOKPbITUA Tun

PA c BogoHenpoHMLaembIMm
BHYTpPeHHMM cnoem un3 PU

TpybuaTan pybaluka

20 mm
Tenn1006mMeHHMKa

OcHoOBHble 0cob6eHHOCTU

9TU M30NALMOHHbBIE pybaLLKKM C TPybBYaTbIM TENN00OMEHHUKOM MOTYT NOALEPKMBATb TEMNEPATYPY, 3almLLaTb OT
MOPO03a, HarpeBaTb UM OXNAXKAATb KOHTEMHepPbl. Ha X MOBEPXHOCTU, CONPUKACAIOLLENCA C KOHTEMHEPOM, MOCTPOEHA
CETb NTMOBKMX CUIMKOHOBBIX TPYOOK, B KOTOPbIX MOXKET LMPKYIMPOBaTb HarpeBaTe/ibHas UAN OXNAXKAAIOLLAA KUAKOCTb.
OHU JO0MKHbI ObITb NOAK/AOYEHbI K BHELWWHEMY UCTOYHUKY MUTAaHUA: 3/1EKTPOHArpeBaTeib, KOHTYP LLEeHTPaNbHOro
OTONNeHUA, TENNOBOW Hacoc, bolinep, CONHEYHOE OTOMIEHME, KOHTYP OXJaxAeHMA. MaKCMManbHO AOMNyCcTMMOe
hasneHue coctasnaet 0,15 MMa npu 100°C, a makcMmanibHaa TemnepaTypa, KOTOPY OHU Bblaep:KueatoT - 120°C.
TennoHoCMTENb MOAKNIOYEH K ABYM KnamaHam, OCHalWeHHbIM aBTOMAaTUYECKMMU BO34YXO0TBOAUYMKAaMU. Mbl
peKoOMeHAyeM MCMONb30BaTb AATYMK MOTOKA, NMOCKOJIbKY CaTMe BHYTPEHHUX TPYOOK CAULLIKOM TYrMM 3aTATMBAaHMEM
XOMYTOB MOMET OrPaHUYUTb UK faXKe OCTaHOBUTb LIMPKYAALMIO TENNOHOCUTENA.

OonuumA: Bepcus C nNnepekatyatesiem npotoka R36, pesbba %”, oTkaovaowas cnocobHoctb 1A. B gaHHOM mogenu
KnanaH cbpoca gaBneHuns yctaHosseH Ha 0.2 mlMa

U3o6parkeHune Yeprexu OnucaHue ApTUKYN
__60__
NN
e v
1‘0 212:08
e = E Py6aLuka
@i 5| TENI00OMERHMKA | gy394973155N20
i S oo | AN 1100
=2 (30 rannoHos).
i i @%
[ 50
10103
1550
.60
80% w0 Py6aluika
T -
5 oo | TEMNN00BMEHHMKa
@ . | ana 110 n
@ =i e | (30rannouos). 9V314173155AVF
S4BT, C nepekntoyaTenem
T . o= ‘ NPOTOKa 1 KnanaHom
i n36bITOYHOro
m \ AaB/eHus.
1550
= o,
100 i 212x28
[ 17
mw weesill )
’I' ’I' ewen | PyBalliKa
= ] - 0> | Ten1006MeHHMKa 9v314188189M20
850 I A o‘-sLoo ana 210 n
™ i A (55 rannoHos).
= | -
T
T
= Y Pybaluka
s ‘ ¥ TennoobMeHHMKa
= I o6 | ona210n
® ' (PO IEDAIEIEL) 9V314188189AVF
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@ L - MPOTOKa 1 KnanaHom
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" 1890
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N3onaumoHHble pybaluKku ¢ TpybuaTbiMm KOHTYPOM TeN1006MeHHUKa
(HarpeB naun oxnaxkaeHue)

P

B cBA3M C MOCTOAHHbBIM COBEPLLEHCTBOBAHMEM Halllei NPOAYKLNKN, YePTEXKM, ONUCAHUA, XapaKTEPUCTUKN, UCMO/Ib3YEMbIE B AaHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHsb!

U3o6parkeHune Yeprexu OnucaHue ApTUKYN
e , o
10 /] o
= I D,
/ / “2% | Pybaluka
y Ten1006MeHHWKa
@M I o
i i pr o 2771000 7 1BC, 9V3142A0439N20
@™ ] — 7= | (2 KOHTYpa).
!/ !/ tﬂ
@ f o
][
Iy / [ PybaLuka
e T TenJ00bMeHHMKa
I Ans1000 7 IBC,
w7 i — | (2 KoHTypa). 9V3142A0439AVF
oo I 4 os | C MmepekntoyaTenem
miz — HL;E NPOTOKa M K1anaHOM
,/ / 2 | n36bITOYHOrO
ok it o | A3BNEHMA.
Catz1-2.10.4 wdlimheatcom )

TONbKO ANA O3HAKOMNEHNA U MOTYT 6bITb M3MEeHeHbI 6e3 npep,BapMTeanon KOHCYy/NbTauumn



B cBA3M C NOCTOAHHbIM COBEpPLUEHCTBOBAaHNEM Hawemn npoAYyKUUN, YepTeXn, onNnMCaHnA, XapaKTepUCTUKU, UCNob3yemble B AaHHbIX TEXHUYECKUX NaCNOopTax, NpeaHa3Ha4YeHbl

TONbKO ANA O3HAKOMNEHNA U MOTYT ObITb U3MEHEHDI 6e3 npe,a,BapMTeanoﬁ KOHCY/1bTauumn

ba30Bblii HarpesaTenb 419 METaN/IMYECKo 60UKN eMKOCTbIo 55 rannoHoB

MoBepxHOCTb 3awura oT KoHTponb
MouwHocTb Kopnyc Tun
HarpeBa NPOHUKHOBEHUSA Temneparypbl
304 HeprkaBetoLLan 10-150°C
[vam.560 mm | 1000 Bt e IP6IK repmocrar 9V4

2600mm

[ —

-

OcHoBHble 0cob6eHHOCTH

TV HarpeBaTeNn UCMONb3YIOTCA A1 Harpesa 6ouyek ob6bemom 200-220 AnTPoB (55 amepUKaHCKUX raiIoHoB, 45 UMNEepPCcKnxX
ra/iIOHOB) U X bosiee HU3KUX BapUaHTOB. MOIHOCTbIO U3rOTOB/IEHHbIE U3 HEPXKaBetoLLEel cTann mapkun 304, TonumHomn 1,2 u
2 MM, YCTOMYMBbIE K CTPYMHOM MOMKe ropsayeit BoAoMN Nog, BbICOKMM AaBAEHMEM, OHM MOTYT BblAEPHKMBATL NPOMbILLIIEHHbIE
YCNOBUA, MULLEBbIE Y XUMUYECKME MPUMEHEHWA. OHWM HE MOTYT UCMO/Ib30BATLCA BO B3PbIBOONACHbIX 30HAX. bapabaH npocto
HY’KHO MOCTaBWUTb HA 3TW NOACTaBKM. Harpyska Ha NMOBEPXHOCTb HAarpPeBaTE/NIbHOIO 3/IEMEHTa OrpaHMYeHa 6e30nacHbIM
3HaveHnem 0,5 Bt/cm?, a Temnepatypa noBepxHOCcTH - 150°C. X MOXHO MCNOAb30BaTh KaK OTAE/bHO NPV MOBTOPHOM
Harpese, C U30/MpyloLLLei pyballKon namn 6e3 Hee, Tak U B AOMOSHEHWE K HarpeBaTenam pyballkn Uan HarpeBaTeslbHbIM
nosicam, ¥ B NOCeAHEM C/ly4ae OHM 3HAUUTE/IbHO COKPALLLAIOT Bpemsa Harpesa. Kak 1 ona Bcex HarpeBaTenem ana eMKocTei
N pe3epByapoB, HEOHXOANMMO NOAAEPKMBATL COEAMHEHME C aTMOCHEPHBIM AaBNEHMEM, YTOObI N3beXKaTb BHYTPEHHETO
N30bITOYHOIO AABNEHUSA, KOTOPOE MOMKET MPMUBECTM K Pa3pbiBy 6OYKW. B CTaHAAPTHYIO KOMNNEKTALLMIO BXOAUT Kabesb
3 x1 MmMm? ¢ pe3nHOBOI M30aALMEN, NPeAHa3HAYeHHbIN 418 NPOMbIWAEHHOTO NPUMEHEHUA.

HarpeBaTtenbHasa NOBEPXHOCTb: NJIOCKUIA CUIMKOHOBbLIN 3N1€MEHT TONLWMHOM 3,5 MM, BYIKAHU3UPOBAHHbIA NOA,
BEPXHEN MOBEPXHOCTbIO M MOKpbIBatOWMM Bce 600 MM AMameTpa MOBEPXHOCTU. DTOT meTog obecneymBaet
paBHOMEPHYIO TEMMEpPaTypy.

OcHoBaHue: Hepxasetowas ctanb 304, anametp 600 mm, BbicoTa 70 mm, cBapka TIG.

bnok ynpasneHusa: 56 mm x 63 mm, Bbicota 100 MM 13 apMUPOBAHHOIO CTEKNOBOIOKHA PA66, C BOAOHENPOHULAEMbBIM
N repMeTUYHbIM OKOLLKOM. ITOT 610K YNpaB/ieHWUsA 3aLLMLLEH OT CU/bHbIX YAAPOB 060/104KOM U3 HEPKABEIOLLEN CTAN.
NmeeT pyyry gns yoobHOro nepemeLLeHus.

Knacc 3awmtbl oT NPOHUKHOBEHUA: [P69K

KoHTponb Temnepatypbl: C MOMOLLbIO MATPOHA M KanWAIAPHOFO TEPMOCTATA C AMANA3oHOM peryanposku 10-150°C.
Opyrve TemnepatypHble AnanasoHbl 4-40°C, (39-104°F) 30-90°C (86- 194°F) 30-110°C (86-230°F) AoCTynHbI B KayecTse
onumn. [locTyn K HaCTPOMKe TEPMOCTaTa BOSMOMKEH, €C/IN OTKPbITb OKOLLKO.

KabenbHbiii BBog: M20 B PA66.

CoeauHUTENbHBIN Kabenb: c pe3sMHoBON n3onAaLMen, ANA NPOMbIWAEHHbIX cped, 3 X 1 Mm%, AnunHa 3 m, C eBPOBUIKOM
munn UL-BunKkon.

MosepxHocTHaA Harpy3ska: 0,5 BT/cm?

HanpsaxeHue nutanua: 230 B (110 B no 3anpocy)

CraHpapTHoe obopyAoBaHMe: 3e/1eHasi U KpacHasA NMUAOTHbIE JaMMOYKM, YKa3biBatloWwMe Ha BKAOYEHWNE NMUTAHUA U
paboTy HarpesaTens

AKceccyapbl: usonumpytolime pybaluku

CTaHpapTbl: CO3[aHbl B COOTBETCTBUM C AEUCTBYIOLLMMM €BPOMNENCKUMU CTaHaapTaMm (MapKuposKa CE)

WHCTPYKLMA NO 3KCNyaTauumu: cobatogaiiTe MHCTPYKLUMIO, MpUaaraemyto K npubopy.

Homepa ocHOBHbIX geTanei (pyuKa c rpaBsupoBkom B °C) *

C 10-150°C (50-300°F), TepmocTart ¢ 3-meTpoBbiM C 10-150°C (50-300°F), TepmocTart ¢ 3-MeTpPoBbiM
LUHYPOM C €BPOBUJ/IKOM wHypom c UL Bunkoii
9V46004A0088C3E 9VvV46004A0088C3U

* Pyuka c rpaBupoBKoii B °F: 3ameHuTe C Ha F B Homepe aetanu

wtimhoatoom ) etz 2.10-5
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Norpy»XHoi HarpeBatenb ana 1000 n IBC

LALLE MowHocTb Kopnyc be3sonacHocTb WLl Tun
norpy»xeHus Temneparypbl
Heprkasetowwas ctanb,| besonacHocTb npu 30-90°C 2
800 mm 3000 Br IP54 nan IP69K paboTe 6e3 KnaKocTU TepmocTaT 9 SW R

e

S

S ——

25x1.5

C BHeWHUMm J0CTyrnom

OcHoBHble 0cobeHHOCTH

9TM NOrpyKHble HAarpeBaTeNn YCTAaHABAMBAOTCA Ha 3arpy304HOE OTBEPCTME KOHTEMHEPOB A5 CbiMyYMX MPOAYKTOB
ob6bemom 1000 nuTtpoB n 6onee. OHM NMPOCTO NMPU3EMAAIOTCA Ha 3TO OTBEpPCTUE, 6aarogaps Kosnavyky m3
HepyKaBelLWeln cTanm, KOTOpbIN 3aKpbiBaeT pe3bby, coXpaHAa CBA3b C aTMOChepHbIM gaBaeHnem. Ux annHHasa
HeHarpeBsaTe/ibHasA YacTb NO3BOJIAET PAa3MeCTUTb HarpeBaTeIbHYO CNMpanb Ha AHE eMKOCTU. [ToBepXHOCTHAA HarpyskKa
HarpeeaTe/IbHOro 3/ieMeHTa cocTaBaseT 3 BT/cm?, 4To MO3BO/IAET UCMOAb30BaTb €ro Kak B BOAHbIX MUAKOCTAX, TaK
M B Macnax U cmaskax. KOHCTPyKLMA Kopnyca U HarpeBaTe/IbHOrO 31IEMEHTA U3 HepKaBetoLLlel CTasin No3BoaAeT
MCMO/Ib30BaTb MX B MPOMbILLJIEHHbIX YCAOBUAX, @ TaKKe npu 06paboTke nuwn. B moaensax ¢ BHYTPEHHUM LOCTYNOM
3aWmTa OT NPOHUKHOBeHUA IP69K no3BonaeT mMbiTb YCTPOMCTBO ropsAYei BoAon nog AasBneHuem. PerynnpoBsKa
TemnepaTypbl OCYyL,ECTBAAETCA B LLeHTPe HarpeBaTe/NbHOM cnuMpanun. Ha BepxHen 4acTu 3MmeeBUKA YCTAHOBJEH
npenoxpaHnTeNb, aBTOMaTUYECKM OTK/IIOYALOLWMIN HAarpes, KOraa NpU CHUXKEHWW YPOBHA HAarpeBaemoro NpoayKTa
3MeeBMK OKa3blBAETCA B KOHTAKTE C BO34YXOM.

3Tn Norpy»Hble HarpeBaTe/In MOTYT MCMNOJ/Ib30BaTbCA OTAE/IbHO A1 MOBTOPHOIO Harpesa, C U30AnpytoLLen pybaLlKoi
nnu 6e3 Hee, UM B AONONHEHUE K HAarpeBaTe/bHbIM pyballkam, B MocaeAHeM C/lydae OHW 3HAYUTENbHO COKpaLLaoT

Bpems Harpesa.

Matepuan GUTUHIa: KoNavyokK 13 HepxKasetowen ctann 304, anam. 170 mm

Kopnyc: 125 mm x 125 mm, BbicoTa 85 mm, HepxKagetow,aa ctanb 304. CUAMKOHOBAA NPOKAaAKa. BUHTbI KpenneHua
KPbILWKW U3 HEPXKABEIOLLEl CTaNN.

Knacc 3awmTbl OT NPOHUKHOBEHUA C A0CTYNOM CHapyu: IP54

Knacc 3awutbl OT NPOHUKHOBEHUA € A0CTYNOM M3HYTpU: IP69K

KoHTponb TemnepaTtypbl: ¢ nomolibto naTpoHa 30-90°C (85-195°F) 1 KanuAnspHOro TepmoctaTta. Bo3amoskHbI gpyrue
TemnepaTtypHble AnanasoHbl. CM. onuun HUXe.

be3onacHOCTb NPU OTCYTCTBUU KUAKOCTU: C MOMOLLBIO Py4HOro cb6poca NAaTPOHHOIO M KAaNWUANAPHOIO TEPMOCTATa,
OTKa30YyCTOMUYMBOTO, KOHTPOIMPYIOLLEFO TEMNEPATYPY NOBEPXHOCTU HarpeBaTe/IbHOrO 3/IeMeHTa

KabenbHbiii BBog: M25, PA66.

TepmoKapmaH: gBa TepmokapmaHa u3 AlSI304, guam.10 mm x 8,4 MM ANnA KOHTPOAA TeMMepaTypbl U 6e30nacHOCTH
npu paboTe 63 KUAKOCTU.

MoaKAoUYeHMe K 3NeKTPOCeTH: LLIHYP C pe3nHOoBOM nsonaumnen, 3x1,5 mm?, c esposunkoit. Buaka UL no 3anpocy.

30Ha norpyxeHua: 800 mm.

MosepxHocTHanA Harpyska: 3 BT/cm?, apyrue 3HayeHUa no 3anpocy.

HanpsaeHue: ogHonontocHoe 230 B

ozt 210, wtimhoatoom )

B cBA3M C MOCTOAHHbBIM COBEPLLEHCTBOBAHMEM Halllei NPOAYKLNKN, YePTEXKM, ONUCAHUA, XapaKTEPUCTUKN, UCMO/Ib3YEMbIE B AaHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHsb!

TONbKO ANA O3HAKOMNEHNA U MOTYT 6bITb M3MEeHeHbI 6e3 npep,BapMTeanon KOHCYy/NbTauumn



B cBA3K C NOCTOAHHbIM coBeplleHCTBOBaAaHMEM Halemn npoAYyKUUN, YepTeXn, onNnMCaHnA, XapaKTepUCTUKU, UCNob3yemble B AaHHbIX TEXHUYECKUX NaCNOopTax, NpeaHa3Ha4YeHbl

TONbKO ANA O3HAKOMNEHNA U MOTYT 6bITb U3MEHEHbI 6e3 npe,qBapMTeanoﬁ KOHCY/1bTauumn

NMorpy»XHoi HarpeBatenb ana 1000 n IBC

CtaHpaapTHOe obopyaoBaHue:
- Perynupyembln TepmocTtat

- BonbLoit pasmep (gnam. 16 mm), 3eneHast U KpacHas NUIOTHbIE TaMMOYKK, CO CTOPOHbI Koprnyca
- 3aWwmTa oT paboTbl 63 KUAKOCTU C pyUYHbIM COpOCOM: NpeaBapuUTenbHO HacTpoeHo Ha 100°C (212°F).

BapuaHTbl No 3anpocy:

- [locTyn K peryniMpoBKe BHYTPEHHEero TepmocrtaTta U pyyHomy cbpocy nog pe3bboBbiMm Konnadkom M25.
- AnanasoHbl Tepmoctata 4-40°C (40-105°F), 0-60°C (30-140°F) nnm 30-110°C (85-230°F)
- lpyrve HacTpomKKu TemnepaTtypbl 6€30nacHOCTM A1 3aluTbl OT paboTbl 63 KMAKOCTU.

OCHOBHbI€ apTUKYNbI

C BHelHel pyykoi TepmocTaTta 30-90°C (85-195°F) v BHELWHMUM
py4HbIM cbpocom npu 100°C (212°F)

C BHyTpeHHel py4kor TepmocTtata 30-90°C (85-195°F) u
BHYTPEHHMM Py4HbIM cbpocom cbpocom npm 100°C (212°F)

9SWR2JRT0302680N

9SWR2JRS0302680N

Bunka UL: 3ameHuTe JRT Ha JRS

KoHTaKTbI

www.ultimheat.com ) Cat21-2-10-7
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KoHTaKTbI

KoHTpOAb TemnepaTtypbol
U TemnepaTypHas
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Perynatop CKOpoCTM meLwanku ¢ Kopnycom IP65 n KomnaktHaa mewaska U3 &
Hep)KaBelowen ctanm gna 6ouek m IBC.

MouwHocTb C6opKa [OnvHa norpyxeHua Tun
- Ha 6apabaHax c 2” pe3b60BbiM 3arpy304HbIM
60 BT, 12 B nocr. oTBEpPCTUEM Y8WTZ
350 mm »
TOKa - Ha IBC (Heo6xoanMo NpoCBEPAUTHL OTBEPCTUE B 9H060
NJacTUKOBOM KoJMayKe)

125 x 125mm 160mm
?6.5mm(x4)

132mm

2"BSPP - = =
=28mm
@6mm
3m 3m —»‘

350mm

63mm )

OcHOBHble 0cO6eHHOCTH
MOBTOPHbIA HarpeB HarpesaTeNamMmn pyballkn 6oYeK U KOHTEMHepPoB AN MaccoBbiX rpy3os Tvna IBC yacto
3amegnseTca M3-3a NPoAo/IKUTENbHOCTU TOMOreHM3aLUum TemnepaTypbl, KOraa UCMOAb3YOTCA KUAKOCTU C HU3KOM
BA3KOCTbIO MM HU3KOM TENNONPOBOAHOCTbIO. [pY HarpeBaHUM MeXA4y PasNYHbIMU 30HAMU 3TUX KOHTEMHepoB
O4YeHb YacTo HabntogaloTcAa OTKNOHEHUA bonee yem Ha 20°C. Micnonb3oBaHWe MeLIasIKUM NO3BOMAET COKPATUTb BPEMSA
NMOBTOPHOIO HArpeBa 3a CYeT YBe/NMYEeHUA CKOPOCTM TeMoNepesayn Ha CTEHKAX U BbipaBHUBAHMA TemnepaTypbl. ITa
Mellasika HaBUHYMBaeTCs Ha 2” pe3bboBoe 3arpy3sovyHoe oteBepcTre 30-rannoHHol (100-amuTpoBon) n 55-rannoHHoOM
(220-nuTpoBoit) meTannnyeckon 6o4Ykn. B cnyvae KoHTelHEPOB AAA cbinyuynx matepuanos (IBC), 3arpysoyHoe
OTBEPCTME KOTOPbIX NpeacTaBaaeT coboi NAacTUKOBbIN KOAMa4oK pPa3HOro pasmepa B 3aBUCUMOCTU OT NPOU3BOANUTENSA
(oT 100 go 150 mm), HeobX0AMMO NPoAeNaTb B STOM KOJ/IMaykKe oTBepcTUe AnameTpom 60 MM U 3aTAHYTb MELLasKy B
3TOM OTBEPCTUM KOHTPraKomn.
PerynvMpoBKa CKOPOCTU BpaLLLEHWS OCYLLECTBAAETCA C MOMOLLbIO HU3KOBOJIBTHOFO MCTOYHMKA MOCT. TOKA. ITOT UCTOYHMK
NUTaHWS HaXoAMTCA B BbIHOCHOW KOPOBKe, coeAMHEHHOW Kabenem ANMHOW 3 M, OCHALLEHHbIM HbICTPOPa3beEMHbIM
CcoefiHEHMEM.
CKOpOCTb BpalleHMa AoAXHa 6biTb aflanTMpoBaHa K BA3KOCTU XUAKOCTU. Mbl peKOMeHAYeM UCMNONb30BaThb 3T

.
@
3
3

SpTEXM, ONUCAHNSA, XapaKTEPUCTUKM, UCMO/Ib3yeMble B JaHHbIX TEXHUYECKMX MacnopTax, NpeAHa3HayeHbl
1 MOFYT 6bITb 3MEHeHbl 6e3 NpeaBapUTeIbHOM KOHCYIbTaLLMK

WECTUrP,

2"BSPP 9H0601252035001

lwecture. 65mm

KoHTaKTbI www.ultimheat.com Cat21-2-11-3




Perynatop cKopocTu mewanku ¢ Kopnycom IP65 n komnaktHaa mewanka ns &
Hep)KaBelowen ctanm gna 6ouek m IBC.

N306parkeHune YepTexu OnucaHue

60 BaTT, Mewanka 12 B noct. ToKa
c Kopnycom 125 mm x 125 mm 13
HepKaBetowen ctanu, GUTUHIOM

3
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180mm LWHYPOM NMUTaHMA N 3-METPOBbIM LLUHYPOM : 7
116mm 1 pa3bemMom A8 MeLLasIKu. S0
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OryT bbiTb M3MEHEHbI 63 NpeaBapUTENbHOM KOHCYAbTaLMM

KoHTponnep temnepatypbl }KUAKOCTU ¢ UMPPOBLIM AUCTIZIEEM U TEPMOUYYBCTBUTE/IbHbIM
3oHgom NTC aanHom 500 mm ansa usmepeHus TemnepaTypbl B LLEHTPE KOHTEMHEpPOB

[OunanasoH usmepeHuii C6opKa [AnuHa norpyxeHus Tun

o - Ha 6apabaHax
0-120°C R 500 MM YS8WH-E

?6.5mm(x4)

78mm

j— i

500mm

D

32r'nm

OcHoBHble 0cobeHHOCTH
HarpeB KoHTeiHepoB (6ouyek nam IBC) HarpesaTensmu pyballek gaeT TONbKO MHAMKALMIO TeEMMNEepaTypbl CTEHOK,
KOTOpas MOKeT 6biTb Ha 20°C Bbllle, YEM TemnepaTtypa B LeHTpe. YTobbl y3HaTb TeMNepaTypy B LLEHTPE KUAKOCTH,
HeobxoaMMOo NOrpy3nTb TEMMEPATYPHbIN 30HA,. ITO YCTPOMUCTBO C PYHKUMEN BKAKOUYEHNA-BLIKIOYEHNS U AATYNKOM
NTC nosBonseT M3mepaTb 3Ty TEMNepPaTypy B LLEHTPE U, BO3MOMKHO, UCMOAb30BaTh €€ AJ/18 3aBepLlleHns npouecca
NMOBTOPHOrO HarpeBa WUAM NoAayu CUrHaNa OMOBEeLLEeHUS.

Kopnyc: IP69K, ycuneHHbI PA66, ¢ NOAMKAPOOHATHBIM OKOLIKOM A0CTYMNa. [epmMeTUYHan KPbILIKa U OKOLUKO.

Y8WHQ0210100EAUQ Y8WHQ02101000AUQ

KoHTaKTbI www.ultimheat.com Cat21-2-11-5



PerynaTtop Temneparypbl }XUAKOCTU C ABOMHbIM LMPPOBbIM AUCTIEEM U TEPMOUYBCTBUTE/IbHbIM &
3oHgom Pt100 gamHom 500 mm ana usmepeHuns Temnepatypbl B LIEHTPE KOHTEMHEPOB

[OunanasoH usmepeHuii C6opKa [OnvHa norpyxeHua Tun

o - Ha 6apabaHax
HacTtpansaembin -Ha IBC 500 mm YSWJ - F

P4mm

o ?6.5mm(x4)
!

78mm

500mm

=

D)

N

180mm
116mm

32mm

P4 B | i
B 2

=9

B
—— Y
M20x1.5 - 4% @

OcHoBHble ocobeHHOCTU

Harpes KoHTeliHepoB (6o4yek uau IBC) HarpeBaTensmu pybalueKk AaeT TO/NbKO MHAMKALMIO TEMMNepaTypbl CTEHOK,
KoTopas Mo¥eT bbiTb Ha 20°C Bbile, YeM TemnepaTypa B LeHTpe. YTobbl y3HaTb TeMNepaTypy B LEHTPE *KULKOCTH,
HeobxoAMMOo Morpy3nTb TeMnepaTypHbIA 30H4,. 3To ycTponcTeo ¢ PID-perynatopom n gatunkom Pt100 nosBonset
N3MepATb 3Ty TEMMNePATypy B LEHTPE U UCMOAb30BaATb €€ A/A YNPaBAeHNA NPOLLECCOM Harpesa B COOTBETCTBUM C 3TOM
TEMMNEPATYPON, a TaKkKe A5 NoAaYM CUrHANA TPEBOTM O BbICOKOM UM HU3KOM YPOBHE.

Mcnonb3oBaHWe 3TOM CUCTEMBI A1 KOHTPOAA TemnepaTypbl TpebyeT Haanuma Harpesatensa pyballuku, OCHaLLEHHOro
orpaHuyMTenem TemnepaTypbl MOBEPXHOCTY.

Kopnyc: IP69K, ycuneHHbit PA66, c nonnkapboHaTHbIM OKOLLIKOM A0CTyna. lepMeTUYHas KpblLLKa 1 OKOLLKO.
HacTeHHbI MOHTa: YeTblpe CbeMHbIe M BPALLAIOLLMECA HOXKM.
dNeKTpUUYECKoe NOAKAIOYEHUE: HA BHYTPEHHEeN coeauHUTENbHON KooaKe anA penenHoro Bbixoga. Co WHypom

2PTEXN, ONMUCAHUA, XaPaKTEPUCTUKU, NCMNOJIb3yeMble B AaHHbIX TEXHUYECKMX NacnopTax, NnpegHa3Ha4vyeHbl

1 MOTYT BbITb M3MEHEHbI 63 NpeaBapuUTeIbHOM KOHCY/bTaumum

Y8WJWO021D100GFUQ Y8WJWO021D1000FUQ Y8WJWO021D100GFUS

Cat21-2-11-6 KoHTaKTbI www.ultimheat.com
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OryT 6biTb M3MEHEHbI 63 NpeaBapUTENbHOM KOHCYAbTaLMM

[DaTunKu Temnepartypbl € NOrpy*KHbIM 30HAOM AAnHOU 500 Mmm,
NTC naun Pt100 ana 6ouek n IBC

X

Tun aaTuymKos

C6opka

OnvHa norpykeHus Tun

NTC n Pt100

- Ha 6apabaHax
- Ha IBC

TNR80
TSR80

500 mm

OcHOBHble ocobeHHOCTH
3TM TemnepaTypHble AATYMKKU, KOTOPblE MOTYT BbITb YCTaHOB/EHbI Ha 2” oTBepcTMA bapabaHoB, HblM pa3paboTaHbl
AN obecneyeHMA XOPOLLErO NO3ULMOHUPOBAHUA C KOHLOM AaTYMKA OKOMO LieHTpa 6apabaHa, a TakKe BO34YLIHOro
coobLeHnA ¢ aTMochepHbIM AaBEHUEM. ITU MOAENIN TaKKE MOXKHO ycTaHaBAMBaTb Ha IBC o6bemom 1000 nutpos
n 6onee, npogenaB OTBEPCTME COOTBETCTBYHOLLEFO AMAMETPA B 3a/IMBHOM NAACTUKOBOM Kosnayke. OHU CyLLecTBytoT
¢ patymkom NTC n gatuymkom Pt100 m coBMeCTMMbI C YCTPOMNCTBAMM YNpPaBAEHWUSA, ONMCAHHbIMUM Ha NpeablayLLmnX
CTPaHULLAX, NCNONb3YIOLWMMM AAaTYMKM TOFO XKe Tuna. JamHa norpy»keHua coctasaaetr 500 mm, HO MO 3anNpocy MOryT
6bITb U3FrOTOB/IEHBI U APYrMe A/INHbI.

N306parkeHne

YepTerkun

OnucaHue

?62.5mm

BozoHenpoHuLL@aeMan coeuHUTEIbHAA
KopobKa PA66, naTyHHbIN GUTUHT 2” BSPP ¢
BO3/yx03abOpHUKOM, Kabesib 3 meTpa.
CoeaMHUTENb Ha COEAMHUTENBbHON KOPObOKe
NO3BO/IAET OTAE/UTb KabeNnbHbIN AaTUMK
TemnepaTtypbl A8 0b61er4eHnn 3aBUHYMBAHMA.
2“ naTyHHas raika BXOAWUT B KOMIJ/IEKT.

Tun 500 mm ¢ gatumkom NTC

TNR8OEOOI300B1K6

Tun 500 mm ¢ gatymkom Pt100

TSR80OEOOI300BBK6

KoHTaKTbI

OAMHOYHbIN 30HA, C BO34yX03a60pHMKOM,

TNR8OEOOI300S1K6

TSR80OEOOI300SBK6

www.ultimheat.com
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20 mA, 20 A BbiK/IlOYaTENb 3aMblKaHUA HA 3eMJI0 U Neperpys3Ku no ToKy

Meperpy3Ka no TOKy - | YyBCTBUTENIbHOCTb K YTEUYKaMm
Kopnyc Perpy y y yr Tun
YyBCTBUTE/IbHOCTb TOKa
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Cat21-2-12-1

www.ultimheat.com

KoHTaKTbI
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nunelqrAdHoN yoHauamdesaTadu €39 19
I9H9heHERHTRdU ‘XeLrdoudel XMHIDhUHXDL XIGHHET 8 S19WSAEqLOLdM ‘UNMLIndaLHE




I9HoheHERHTRdU ‘Xerdoudeu XMHIShMHXDL XIGHHET g a1awaAsqaroudn ‘unnLonds.

& nunelqrAdHoN yoHauandesTadu €99

www.ultimheat.com

KoHTaKTbI
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Mpumepbl NPOAYKLUKU, U3rOTOBAEHHOM NO cneudUuKaLmm 3aKasumka

OryT bbiTb M3MEHEHbI 63 NpeaBapUTENbHOM KOHCYAbTaLMM
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I9HoheHERHTRdU ‘Xerdoudeu XMHIShMHXDL XIGHHET g a1awaAsqaroudn ‘unnLonds.

& nunelqrAdHoN yoHauandesTadu €99

www.ultimheat.com

KoHTaKTbI
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Konnekuyuna Katanoros Ha

iImheat.com

www.ult

MpounssoauTenb N1eKTPOMEXaHNYECKMX KOMMOHEHTOB U HarpesaTenbHbIX y3no08 OEM

e Kopnyca ana arpeccuBHbIX cpes,

e MexaHn4yeckme TepmoCTaThl

O I'IepeKmoanenM AaBneHNA U Bo3ayLWHbIE

e MexaHun4yeckune npeagoxpaHntenn oaHONONKCHbIE U

nepexkaryatenn

TPEXMO/IOCHbIE
e TepmocTaTtbl U cucTembl 6esonacHocTu ATEX

C rlpOTO‘-IHbIe KNOKOCTHbIE HAarpesaTein

e [lorpy»KHble HarpesaTenu

€0TTECOCIVIN VZNTZOSLNHELN
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e HarpeBaTe/ibHble 3/1eMeHTbl 419 BO34yXa M *KMAKoCTM ® ObopyaoBaHue oborpesa (TPaccMpoBKM)

e CoeanHUTENbHbIE 6/10KK
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