MPOMbBILWLJTEHHbIE
OBOI'PEBATEJIN OJ1A PYBALLUEK

e CUIMKOHOBbIE HarpeBaTenu: Cm. KaTanor Hom. 23

e [TorpykHble HarpeBaTenu: CMm. KaTanor Hom. 22

KoHTaKTbI
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B cBA3M C NOCTOAHHbIM COBEPLLEHCTBOBAHWEM HaLllei MPOAYKLMUK, YEPTEHM, ONUCAHUA, XapaKTEPUCTUKKU, UCMO/Ib3yeMble B AaHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHbl

TONIbKO ANA O3HAKOMNEHNA N MOTYT 6bITb M3MeHeHbl 6e3 npep,sapMTeanon KOHCyANbTaUnmn

KpaTtKkoe usnoxkeHue

Pasgen 1

KpaTKoe nsnoxeHue

C1-3

Pasgen 2

McTopuyeckoe BeegeHue

C1-42

TexHWYecKoe BBeAeHMe

C43-64

Pasgen 3

CnKnCcoK apTUKynoBs

C1-4

HarpeBaTtenu c aHTu¢pU3HoOI pybalukoi

C1-6

Paspen 4

9VI32

HarpeBatenun aHTUOPU3HbIX pybaLLeK ANs CTERAAHHbBIX
6yTbINEN 419 KUCAOT, N1aCTUKOBLIX BEAEP U
NNacTMKOBbIX 6o4ek o6bemom 18 a (5 rannoHos), 23 n
(6 rannoHos), 30 51 (8 rannoHos), 60 a1 (30 rannoHoB.),
110 1 (30 rannoHoB). Heperyanpyembivi TEPMOCTAT,
YCTaHOB/IEHHbIN Ha 5°C, CMOHTMPOBAH Ha KabenbHoM
coefMHUTENbHOM KopobKe. TemnepaTypa NOBEPXHOCTU
orpaHuyeHa 65°C.

N3onaumoHHaa neHa ToawmHomn 10 mm.

C3-4

9VJ22

MoporpeBateny aHTUGPU3HbIX pybaLlek ana
110 n (30 amepuKaHCKKX rannoHos), 210 n

(55 amepurKaHCcKux rannoHos) 1 1000 A IBC.
Heperynnpyembiit TepMOCTaT, yCTaHOBAEHHbIN
Ha 5°C, CMOHTMPOBaH Ha KabenbHOM
coeguHUTENbHOM KopobKe. TemnepaTtypa
NOBEPXHOCTU OrpaHMyeHa 65°C.
N3onAauMoHHasA neHa ToAwuHom 20 mm.

C5-6

HarpeBatenu pybaLuku ¢ yCTaHOB/IEHHbIM HA MOBEPXHOCTU PEryNfaTOPpOM TemnepaTypbl ¢ PUKCUPOBAHHON HACTPOIMKOIA

C1-6

Pasgen 5

9VIVe

HarpeBatenu TemnepatypHbix pybatluek ¢
dOUKCMPOBaHHOM TeMNepaTypon ANa CTEKNAHHbIX
6yTbinei ana kucaot 18 n (5 rannoHos), 23 n

(6 rannoHos), 30 5 (8 rannoHos CLLA), 60 n (30
rannoHos CLUA), 110 n (30 rannoHos CLUA),
NAacTUKOBBIX BEAEP W NAaCTUKOBbIX Boyek.
TemnepaTypa NOBEPXHOCTM OorpaHuyeHa 65°C.
M30naupmoHHan neHa ToawmHomn 10 mm.

C3-4

9VIF6

MogorpeBatenu pyballeKk ¢ GUKCMPOBaHHOM
Temnepatypoit ans 110 5 (30 amepUKaHCKUX
rannoHos), 210 n (55 amepUKaHCKMX Frai0HOB)
1 1000 n IBC. Temnepatypa NOBEPXHOCTU
orpaHuyeHa 65°C.

N301AUMOHHAA NeHa ToALWmMHON 20 mm.

C5-6

Py6au.|eq|-|b|e HarpesaTe/in C peryampyembim 3/1IEKTPOHHbIM KOHTPOJ1IEM TeMmnepaTtypbl A4N1A Harpesa N/1aCTUKOBbIX KOHTeﬁHepOB

C1-6

Pasgen 6

9VIMA

Py6alueyHble HarpesaTenu ana 18 a (5 rannoHos),
23 n (6 rannoHos), 30 1 (8 rannoHos.), 60
CTEKNAHHbIX BYTblIEN AN KUCIOT U NIACTUKOBbIX
BeAep. MUHMATIOPHbIN 3/1EKTPOHHbIN PErynsaTop
TeEMnepaTypsbl ¢ py4Kkon 4-40°C, ycTaHOBAEHHbIN
Ha pybaluke. TemnepaTypa NOBEPXHOCTU
orpaHuyeHa 65°C.

MN3onaumoHHan neHa ToawmHon 10 mm.

C3-4

9VIEF

Pyb6alueyHble HarpesaTenu ana 18 5 (5 rannoHos),
23 n (6 rannoHos), 30 /1 (8 rannoHoB), 60 n
CTEKNAHHbIX BYTbIIEN ANA KUCAOT U NAACTUKOBbIX
Beaep. JNCTaHUMOHHbI 3NEKTPOHHbIN KOHTPO/Ib
TeMnepaTypbl € LMOPOBLIM AUCNIEEM.
TemnepaTtypa NOBEPXHOCTW OrpaHu4eHa 65°C.
MN30onaumoHHasa neHa TonwmHom 20 mm.

C5-6

KOoHTaKTbl

www.ultimheat.com ]
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KpaTtKkoe usnoxkeHue

Py6aLleuHble HarpesaTenun ¢ peryanpyembim 3/1eKTPOHHbIM KOHTPO/1IeM TemnepaTtypbl gNA Harpesa
meTannumyeckux 6apabaHos

Paspen 7

9VIJAE
9VIJAD

.

PybalueyHble HarpeBaTenu oia Metas
604yek emkocTbto 110 a1 (30 rannoHoB
1 210 n (55 rannoHos CLUA). neKTpoH
TepMoCTaT ANA NOBEPXHOCTHOFO MOHT:
C perynuposkoi py4koit 20-125°C, unu
KOHTpOANEP C LUDPOBLIM AUCNIEEM.
TemnepaTtypa NOBEPXHOCTM OrPaHUYEH
M3onsauMoHHasA neHa ToawmHomn 20 m

9VIAF

Pyb6alieyHble HarpeBaTenu 4na Metai
6o4yeKk emKkocTblo 110 5 (30 rannoHoB
210 n (55 rannoHos CLUA). AuctaHimo
3NEKTPOHHbIN KOHTPO/Ib TEMNEPaTYpPbI
¢ umdpoBbIM gucnaeem. Temnepartypa
NOBEPXHOCTU OrpaHMyeHa 135°C,

N3onaumoHHadA neHa ToawmHom 20 m

Pyb6alueyHble HarpesaTenu ¢ peryimpyemMmbiM 3/1eKTPOHHbIM KOHTposiem TemnepaTtypbl gaa 1000-nutposbix IBC
(NpombILWNEHHbIX KOHTE{HEPOB ANA CbiINy4YUX MATEPUAOB)

C1-12

Pasgen 8

9VIDA

Py6awweyHble HarpesaTenu ana 1000-A1MTpoBbIxX
IBC (nnacTrKoBble KOHTENHEepPbI ¢ Tpy6bUaThbim
CTaNbHbIM Kapkacom). OgHa 30Ha oborpesa.
MWHWaTIOPHBIW 3NEKTPOHHbIN TEPMOCTAT,
perynMpoBka py4ykoi 4-40°C, ycTaHaBAMBaETCA
Ha NOBEPXHOCTM PybaLLKMU.

Temnepatypa noBepxHOCTM orpaHnyeHa 65°C,
Tennounsonaums 20 Mm NeHoM.

C3-4

9VIDF

Py6awweyHble HarpesaTenu aaa 1000-AMTpoBbIxX
IBC (nnacTrMKoBble KOHTENHepbI ¢ Tpy6UaTbim
CTa/ibHbIM Kapkacom). OgHa 30Ha oborpeea.
LJMCTaHLMOHHbI 31EKTPOHHbIA KOHTPOJ/Ib C5-6
TemnepaTypsbl € LUOPOBLIM AUCHIEEM.
TemnepaTtypa NOBEPXHOCTU orpaHuyeHa 65°C.
Tennousonauma 20 MM NEHOW.

9VIBE
9VIBD

Py6alweyHble HarpesaTenu ana 1000-AMTpoBbIX
IBC (nnacTrMKoBble KOHTEMHEpPSI C TPy6YaThbiM
CTa/IbHbIM KapKacom). [iBe HesaBUCHUMble

30HbI 06orpeBa. KoHTponb TemnepaTypbl
OCYLLECTBAAETCA 3/1IEKTPOHHLIM TEPMOCTATOM

¢ pyykoii ot 20 go 125°C nam KOHTPoANEPOM

¢ uMdpPOBLIM AUCMIEEM, YCTAHOBNEHHbBIM

Ha NoBepxHOCTM pybaluKku. Temnepatypa
NOBEPXHOCTU orpaHmyeHa 135°C,
Tennousonauma 20 Mm NeHoOw.

C7-10

9VIBF

Py6awweyHble HarpesaTenu ana 1000-AMTpoBbIxX
IBC (nnacTrKoBble KOHTEMHEPSLI C TPYy6YaThbIM
CTa/IbHbIM KapKacom). [le He3aBUCHMbIE 30Hbl
oborpeBsa. [JMCTaHLUMOHHbIN 3NEKTPOHHbIN
KOHTPO/Ib TEMNEePaTypbl C LUDPOBLIM
ancnneem. Temnepartypa NOBEPXHOCTU
orpaHunyeHa 135°C.

Tennounsonaumsa 20 Mm NeHomn.

C11-12

KoHTaKTbl
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[ononHuTenbHble M30NALMOHHBIE aKceccyapbl

TONIbKO ANA O3HAKOMNEHNA N MOTYT 6bITb M3MeHeHbl 6e3 npe,a,BapMTeanoﬁ KOHCyNbTaUumn

o ..
9Vv2C oTB
nno
‘s¢
Pasgen9 | ° 9V2E | U3
®®
. . — I 9Vv2D 73
[dononHutenbHble akceccyapbl Ans oborpesa C1-8
MN3onsaumoHHble pybaLlKku ¢ TpybyaTbim
9v3 KOHTYPOM TenNoHOCUTENA (Harpes Man C3-4
oxnaxaeHue)
Pasgen 10
9Vv4 ba3osble HarpesaTenu c5
3000 BT, norpy»kHble HarpesaTtenu gna 1000 n
9SWR?2 IBC, HeprkaBetowwaa ctanb, IP65, ¢ TePMOCTaTOM C6-7
ONA KOHTPONA TemnepaTypbl U 3aLLMUTON NpuU
OTCYTCTBMU KUAKOCTH.
be3onacHOCTb, KOHTPO/Ib U TEMNepaTypHas roMoreHu3auusa
Perynatop ckop
g?qvc\)gg IP65; KOMNaKTH
ctanun ana 6oue
Paspgen 11
KoHTponnep e
KUOKOCTU C LM
Y8WH-E | Tepmo4yBCTBUT
500 mm ansa s
LLeHTpe KoHTeM
@)

B cBA3M C NOCTOAHHbIM COBeEpPLUEHCTBOBAaHMEM Hallen npoAyKUUN, YepTeXUN, ONNMCaHUA, XapPaKTEPUCTUKU, UCNO/Ib3YyEMbIE B AAHHbIX TEXHUYECKUX NAaCcNOopTaX, NnpeaHa3Ha4vYeHbl
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B cBA3M C NOCTOAHHbIM COBEPLLEHCTBOBAHWEM HaLllei MPOAYKLMUK, YEPTEHM, ONUCAHUA, XapaKTEPUCTUKKU, UCMO/Ib3yeMble B AaHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHbl

TONIbKO ANA O3HAKOMNEHNA N MOTYT 6bITb M3MeHeHbl 6e3 npe,u,sapMTeanoﬁ KOHCyANbTaUnmn

UcTtopuueckoe BBegeHue &

UcTtopuruyeckoe BBeaeHUE B INEKTPUYECKUe rmbkue HarpesaTe/ibHble 3/1eMeHTbl, TaKXe
unmeruwmeca nog cneagyrommm HassaHMAMN:

B o6nactu meguumMHbL: TepMobaHaaXK, 3NeKTpoKoMNpecc, TepmobpacnaeT 4na KosieHa, Tepmoniasma, TepMoniasma.
B 6bITOBOI TeEXHUKe: IneKTpuyeckaa mydpTa AN HOr, rTMOKas rpesika Ana HOr, NOCTe/ibHAA rPesiKa, rpesika and
HOr, HarpesaTenbHaA NoAyliKa, HarpeBaTe/bHasA NoAyllKa, HarpesaTeNbHOE 0feAN0, HarpeBaTe/bHOe 0Aenno,
HarpeBaTe/ibHas CeTKa, HarpeBaTe/lbHas MaHTUA, HarpeBaTeIbHOE OAEeA/10, HarpeBaTe/bHbI KOBEp, HarpeBaTe/bHble
nydbuKn, HarpeBaTebHbI KOBPUK, HarpeBaTe/ibHas Bellasika Ha CTeHY, 3/1eKTPUYECcKuii Tepmodun.

B NpOMBbILINIEHHOCTU U CAaAO0BOACTBE: HAarpeBaTe/ibHbIA WHYP, TepMOPUAbHbIE INEKTPOTEPMMYECKME NPOBOAA,
HarpeBaTe/IbHble IEHTbI, HarpeBaTe/ibHaA TKaHb, MPOYHAA TKAHb, HarpeBaTe/ibHble NOJOCKMU.

B aBTOMO6MABLHOM U aBUALMOHHOM NPOMbILLIEHHOCTU: aBTOMOOUbHBIN 0borpeBaTesib, KOMOMHE30H C NOAOrPEBOM,
nepyaTKuM C NOAOrPEBOM, KUMET C NOAOIPEBOM, TPUKOTAXK C NOAOIPEBOM, OAEXKAa C NOAOrPEBOM.

Yactb nepsas:
BO3HMKHOBEHME U 3BONIOLUA TMOKUX HarpeBaTe/IbHbIX 3/IEMEHTOB

MosBaeHMe 3TUX YCTPOMCTB B camble nocaeaHue rogbl XIX seka cBA3aHO ¢ 06beAMHEHNEM HECKO/IbKUX
TEXHONOMMYECKMX pa3paboToK:

- Pa3BuTME MeOULMNHCKOW HayKM U n3ydyeHue BAMAHUA Tenna Ha NeyeHrne HeKoTopbix 3aboseBaHunit (B YaCTHOCTH,
peBmaTU3Ma U HeBpanrnu)

- MneTeHne acbecToBbIX HATEN B KOCbl BOKPYT HarpeBaTe/IbHOro NpoBoa

- Mporpecc TeXHONOrNit BONOYEHWNS NPOBOJIOKM, NO3BOAAOLINI NPOM3BOAUTL HUTU C MasibiM AMaMETPOM, NOPAAKa
OECcATbIX A0NEeN MUNTUMETPA

- CoBepluUeHCcTBOBaHUE NpoLeccoB padUHUPOBAHNA HUKENA W ero CNiaBoB, NpuaaHue eMmy NaacTMYHOCTU.

- Pa3BuTHe OTeYeCcTBEHHOrO 31eKTpopacnpeaeneHms.

TKkaLKnin acbecT, KOTopbIl CTapble anXMMUKWU Ha3blBan “SPKUM IbHOM” UK “lWiepcTbio caflamaHapsbl”, 6bia1 U3BeCTeH
C ApeBHUX BpemeH. [MoaBneHMe razoBbix oborpesatesieil BO BTOPOW NosnoBuHe XIX BeKa pasBMaO UCMOIb30BaHME
dbuTnnen nam TIOHGAKOB B OTANIMBAEMbIX AOMAX. (1857 Mapuhu, MpomblwneHHas nHxeHepus).

Jonroe Bpema acbecT 6bin eAUHCTBEHHBIM “TEeKCTUNEM”, YCTOMYMBLIM K TEMMNEepaType Harpesa NpPoBOAOB
conpotmusneHunsa. MpumepHo B 1882 roay ¢pabpukm BeHgepa n MapTuHu B TypuHe Hayaan NPou3BOAUTb TMBOKKe
acbecToBble ONNeTKM. (Oktabpb 1892 r. AcbecT B UTanuu, MpombilieHHOe MallMHOCTPOEHNE)

1887: I-H. }oddpya [CeHT-Unep] cymen onnectn metaninyeckme nposoga Heroproyeir acbectoBoi TKaHbLO, KOTopas
N30/NPYET UX U AeNaeT HEBO3MOXKHbIM UX BO3ropaHue, AaXKe KOraa TOK A0CTaTOMHO BbICOK, YTOObI pacniaBuTb MX.
(CnoBapb No aneKTPUYECTBY U MarHEeTU3MY, STUMONOTUYECKUI, UCTOPUYECKUIN, TEOPETUYECKUI, TeXHUYecKuid, 1887 r. IpHecT Kakec)

B 1892 roay acbect 6bin MCNONb30BaH B KaYecTBe M30AALMM BOKPYr MPOBOAOB 3N1EKTPUYECKOTO Harpesa
3NEKTPUYECKMX NaASbHUKOB (1892 r, Mpupoga, snekTpudeckoe otonneHne), 3 NEPBble 3NEKTPOHarpesaTenn bbinv caenaHbl U3

N1aTUHOBbLIX NMPOBOAOB, OKPYXEHHbIX acbectom.
(1896 r. TeiMMOH, >KypHan nosiesHbix 3HaHui N° 46).

XoTAa nepsblie 3N1eKTpoHAarpesatennm C acbectoBoM M30/'IﬂLl,M€V1 nmenn ToNnbkKo d)VIKCMpOBaHHbIe n XecTtkue
HarpeBaTe/ibHbl€ 3/1EMEHTbI, AOCTYNHOCTb NNETEHOIo U rmbkoro acbecrta nos3sosmnna pa3pa60TaTb rmbkune
HarpesaTe/ibHbl€ 3/1eMEHTbI.

Hukenb nogatavse U NO3TOMY MOXKeT ObITb
PacTAHYT TONbKO B Ynctom Buae. flonroe
BpemMs OH ocTaBa/JicA nNabopaTopHOI
OVKOBUHKOM, HE HaxoA4A MPOMbILIAEHHOTO
npumeHeHnAa. OTKPbITUE HUKENEBbIX
pyaHukos B HoBol KanepoHuun HKionem
[apHbe, KOTOpPbI 3anaTeHTOBaN nMpouecc
padMHMPOBAHMA U NOCTPOUA 3aBOA B
Centeme B pernmoHe byw gt PoH BmecTe
¢ AHpu Mapbo, caenano BO3MOKHbIM
npounssoacTeo 98% 4YMCTOro HUKeNAa yxe B

Corde d'Amiante tressée, 1878 roay. (1938 Hukenb Victopus [xoseda [xasepHaca,
my3ei Ultimheat). ﬂpOMbILUI'IeHHOG pa3BuUTHUE ero
AcbecToBbIl WHYP, CAeTeHHbIM BeHaepom n MapTuHm (okTabpb 1892 roga, Acbect B NCMNo/ab30BaHWA NPOM30LLA0, KOF4a Conaathl

MTanuu, NMpombIWwNeHHOe MaLLMHOCTPOEHHME) 3aMeTUNM yBeNMUeHMe 6pOHeCTOI7IKOCTM

npu AobaBaeHUN HUKenA B CTajlb, U KOraa
HeKoTopble rocyaapcTBa 3aMeHUAM cepebpo U meab Ha HUKEb.
OcHoBaHue AHpun Mapbo 3aBoga “Fonderie de Nickel et Métaux Blancs” B /Iusu-ctop-Ypk, kotopbii B 1884 roay crtan “Le

Ferro Nickel”, no3Boinno Npon3BoanUTb KOBKUIM HUKENb A/1IA HAarpeBaTe/ibHbIX 3/IEMEHTOB. (1884 rog, Hukens Jle deppo, myseit
Ultimheat)

www.ultimheat.com ) Cat21-2-2-3
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UcTtopuueckoe BBegeHue &

C camoro Havana cos3gaHuA 3N1eKTPUUYECKOTo OTOMIEHMA Mbl BblM 03a60o4eHbl TeM, YTOObI BCTPOUTL PE3UCTOPbI B TKAHU
M NOAATb HA HUX TOK, C LENblo CAeNaTb UX KaNoPUIMHBIMK 33 CYET NOBbIWEHMA TEMNEPATYPbl, BOSHUKAIOLWEN B HUX.

“OpHaKko ans co3paHuA TKaHel bbl1o NPOBEeAEHO HECKO/IbKO TECTOB; BO-MEPBbIX, 3/1EKTPUUYECKUEe nNpoBoga Obian
3aKpen/ieHbl Ha NOBEPXHOCTU OObIYHbIX OTHECTOMKUX TKAHEW, U 3TU NpoBoda bbln CnieTeHbl BMECTe C NPOBOAaMMU
acbecToBOM TKaHW. B pe3synbTate 6b1M BbiMyLEHbI TakKMe YCTPOMCTBA, KaK HarpesaTe/ibHble PeocTaTbl ANA BbICOKUX

TEMMEepPATyp, a TaKKe KOBPbI MU HACTEHHbIE MOKPbITUA C NOAOrPEBOM”. (“NipombiwnerHoe 0603perme 1910 roaa: eeMeCAUHbIN TEXHUKO-
3KOHOMMYECcKuit 0630p”)

1893-1913: MosaBneHMe HArpeTon TKaHU ANA MeAULUHCKOrO UCNONb30BaHUA

Moxoxe, uTo nepsble “rMbKMe” HarpeBaTenbHble TKAaHU bBblan ncnonb3oBaHbl B 1893 roay aoktopom C. Canaru,
npodeccopom GPU3MKM MeamLMHCKoro dakynbTeTa B ooHbe. OHM OblNM NPOAEMOHCTPUPOBAHbI Ha MeXayHapoaHoM
MeANLMHCKON BbiCTaBKe, npoxoauswen B Pume B 1894 roay ana MexayHapogHOro MeanuMHCKOro KoHrpecca. OHK
MUTANNUCb OT HALMOHANbHOM CETU CTPaHbI, @ NEePEKNOYaTENb NO3BOIAA UM PaboTaTb HA Pa3HbIX YPOBHAX MOLLHOCTH.
JokTop C. Canarn HasBaa UX “3NEKTPUYECKMMU Tepmonnasmamm”.
MepBble UCMbITaHWA HarpeTon TKaHW H6blin NpoBeaeHbl Bo PpaHumm Lapnem
Kamuwenem, Koraa oH npenogasan Ha ¢akynbtete Hayk B Jlnnne ¢ 1895 no
1900 rog, roe oH npenogaBan NPOMbILLIEHHOE 31eKTPUYECTBO. Pe3ynbTaThl
NPOBEAEHHbIX UM UCMbITAaHUIN BblAN YAO0BAETBOPUTENbHBIMUW, HO BEC U
KECTKOCTb HarpeBaTe/NbHOW TKaHWM He NO3BOINAU MPUMEHUTb UX ANA
nsrotosneHuna ogexabl. C opyroi CTopoHbl, n3onauma Yacto bbina
HecoBepLWEeHHOM, YTO CO34aBaNo BO3MOMXKHY ONACHOCTb, UAMK
NM3HOCOCTOMKOCTb Obl1a HEAOCTATOYHOM, UM MeTa/il HarpeBaTeibHOro
anemeHTa 6bICTPO prKaBen. B pesynbTaTe BCeX 3TUX HEAOCTAaTKOB OT UAEeU
NPOMBILLIEHHOTO NPOM3BOACTBA HArPETOM TKAHW OTKAa3a/InCb, TaK KaK OHa
CYUTaNACb HEAOCTAaTOMHO NPAKTUYHOM.
B 3TUX yCTpOICTBAX MCNOAb30BasIacb HarpeBaTesibHas NPOBOJIOKA, NpULLMTas
K acbecTtoBol onope MAK K XONCTY, 06pa3soBaHHOMY KapKacoM M3 NPOYHOM
NPOBO/IOKK, N30/IMPOBAHHOMY acbecTom M MOKPbLITOMY NPOCTOM TKaHbHO.
Mpoun3BOACTBO HarpeBaeMblX TKaHElM, KOHTAKTUPYIOLLMX C KOXKeN, bblno
COMPAXKEHO C CEPbe3HbIMM OFrPaHNYEHMAMM: TeMNePaTypa NOBEPXHOCTUN He
Mor/a npesbiwaTb 60-70°C, 4TO NPOUCXOANI0 NPU MAKCUMAJIbHOM MOLLLHOCTH
okono 0,04 Bt/cm2. 3To noTpeboBaso UCMOIb30BAHMA HarpeBaTeNbHbIX
NPOBOAOB C BbICOKMM JIMHENHbBIM CONPOTUBAEHNEM, KOTOPOE ObINI0 NOAYYEHO
nyTeM MaKCMMaibHO BO3MOXHOFO YMEHbLUIEHUA AMameTpa NPOBOAOB.
TePM°”“a3MN°TH°KT°Ff c Ca“gr“(1893)-Bb'”VC"aeTC" Cneacremem 3TOro CTaso UCMNONb30BaHWE ANMHHbIX HarpeBaTebHbIX
;‘;?ﬂiﬂﬁ:ffﬁﬁfo(c ()F'?’;;;’n‘;;";:i;:ﬂ:i“:‘;io”sz npoBoAos. [n1A cpeAHelt MoLHOCTI 50 BaTT Npy HanpaxeHnu 110 sonbT,
20 HOT. NCMob3yA CaMbIM HU3KUIM AMAMETP U3 CYLLECTBYIOLLMX HA PbIHKE NMPOBOAOB
(0,1 Mmm), HeobxoAMMO 6bINO NUCMOIb30BATL OKOAO 20 M YXKEHOM Kene3HoM
NpPOBONOKK (Hanbonee pacnpocTpaHeHHbI PE3NCTUBHbIN NPOBOA, AOCTYMNHbIN B TO Bpems), MPOBONOKM 15 m, ecan 3To 6bin
KOHCTaHTaH, 1 2o 110 m NpoBONOKM oA meaw.
OAMH M3 NPMMEPOB HarpeBaTe/IbHON TKaHM 3TOM 3MOXK, KoTopas bblna n3obpeTeHa amepuKaHuem [JKOHOM dMopK
Mwukom no nateHTy Hom. 540398 ot 4 mioHa 1895 roga, ABNAETCA 3/1eMEHTAPHbIM METOAOM TKaYeCcTBa C UCMO/Ib30BAHUEM
acbecToBbIX HATEM OCHOBbI M YTKA B MPOBOAALLEM METANE.
B 1896 roay Kamunb IpproTT (1), MHKEHEpP-CTPOUTENb, Hayan
NpPou3BOANTb OAesANa U oaeKay ana oborpesa. EAMHCTBEHHbIN pebeHoK,
B BO3pacTe Tpex JIeT OH NoTepAa CBOero oTua, Kamnna Ipprorra, KOTOPbIiA
6bln MHXXeHepom KomnaHuu Forges d’Audincourt. Ero maTb BmecTe ¢
CblHOM yexana n3 OgeHkypa B Jle Banbaya, roe B Banbaya Kuna ee
HeBecTKa Ko3edpuHa IproTT, KeHa Muwens MaxKa, ocHoBaTenA KOMNAHUM
Ets Page. Tam OoHM, NOMUMO Npoyero ob6opynoBaHUA, CTPOUAM MALLUHBI

Ana BoaovyeHna meagun.

(CnpaBoYHMK UcTOpUYecKoro obuectsa pernoHoB TaHH-Te6bBuanep, 1985 T16, asTop Kosed
BaymaHH), (1) (*Kozed Muwens Kamunb IpprotT pogunca 31 asrycta 1870 roga B8 AyauHkyp-Ay6c,
ymep 16 uions 1942 roga B Banbaya, Tepputopua-ae-benbdop. HMenunca 8 Banbaya 19 anpena 1904
roga B Bospacrte 34 net Ha Mapwuu Arate Tepese Pucc (1881-1971), c KOTOpPOM y HEro poguaoch 4
neteli 8 1905, 1906, 1909 1 1916 rogax)

TONbKO ONA O3HAaKOMNEHNA U MOTYT 6bITb U3MEHEeHbI 6e3 npep,BapMTeanoﬁ KOHCyNbTaluunn

4 vioHa 1895 roga, CLUA. MateHT Ne. 540398, [KoH
3mopun MuK u3 [leHsepa, Ana KomnaHuu “IyKoHc
MaHydakdypuHr Cait” n3 Hbto- Mopka, onncan B 1897 rogy kanopudepHoe obopyaoBaHue bbl10 HE OYEHb U3BECTHO B

HarpeBaTesibHYIo TKaHb, HUTW OCHOBbI KOTOPOY (E) Mapuke, XoTA B pailoHe niowaan Kanwm 66110 NnpoBegeHo HECKOIbKO

n3rotoeneHbl U3 acbecta, a yTO‘-IHbIev npsaxu (B) - MHTEPECHbIX IKCNIEPUMEHTOB.
13 NPOBOAALLErO MeTasa, Co BTOpoit acbectoBoit

npocnoiikoli TkaHu (D). [lBa KOHLA HarpeBaTenbHOro B JlToHAOHEe MCcnonb30BasoCh aHA/NOTMYHOE YCTPOMCTBO, Ha3blBaemoe
anemeHTa (F) He BK/IIOYAOT HarpeBaTe/IbHbIN NPOBOA, 9/1IEKTPUYECKMM KOMNpPEeCCoOpoOM, KOTOpOe Ha CaMOMm aene 6bin0 npocTo

acbectoBbIM MaTpPacoMm. OH, no MHEHUIO NMNaUNeHTOB, XOPOoLLOo pa60Tan.
(Ooknag Mapu»KCKOro ropoackoro coseta 06 3neKTpUdUKaL MM 1 3BOIOLMMU dNEKTPUYECKUX Nprbopos, 1897 r.)
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TONIbKO ANA O3HAKOMNEHNA N MOTYT 6bITb M3MeHeHbl 6e3 npe,u,sapMTeanoﬁ KOHCyANbTaUnmn

UcTtopuueckoe BBegeHue &

Mocne 5 net paspaboTok ¢ 1896 no 1901 rog, B saHBape 1902 roga Bo PpaHumn, AHIMMKN 1 TepmaHnK, a TaKKe B
CLUA B aBrycTe TOro e roga, Kamuab IpproTr nogan 3asaBKy Ha NAaTEHT Ha TKaHb C MOAOrPEBOM, KOTOPYHO OH Ha3Ban
“anekTpuyecknii Tepmodun”, 3ToT TEPMUH OCcTaBascA B ynoTpebneHnn 6onee 30 ner.

3TN NaTeHTbl ONUCbIBAOT ABE OCHOBHblE OCOHEHHOCTWN BCEX TMBOKUX HarpeBaTelbHbIX 31EMEHTOB, NPOU3BOANMbIX
BMOCNEACTBUMU:

MepBblil, KOTOPbLIN UCMONB30BANCA A1A HAarpeBaTe/bHbIX LWHYPOB, ONUCbIBAET METOL HaMOTKU HarpeBaTeNbHOro
NpPoBOAa Ha TEKCTU/IbHbLIN U30NALMOHHbBIA CepaeYHMK, YTO NO3BOIAET YBENYNTb AJIMHY HAarpeBaTe/IbHOro NPoBoOAa
Ha MeTp HarpesBaTesbHOro WHypa. [lo 3TOro MOMEHTA TeXHMKA HaMaTblBAaHUA O4YeHb TOHKOM U OYEHb MPOYHOM HUTU
Ha OAHY U30/IALMOHHYIO NPOBONOKY (acbecT), AaBana HarpesaTeNbHbI NPOBOA, KOTOPbIA BblN CAULLIKOM 6OAbLINMM
N CIULLIKOM KEeCTKMM AN1A NAETEHUS, U €r0 MOXKHO OblJI0 MPUMEHATL TONIbKO Ha TKAHAX, TAKMX KaK MeTannyeckue
nposoaa. B 1910 roay, nocne MHOTOYMUCAEHHbIX YCOBEPLIEHCTBOBAHWMN, 3Ta TEXHWKA NMO3BOAMAA U3TOTOBUTH
HarpeBaTe/ibHbIN LWHYP OYEeHb MaJsioro AMamMeTpa, COCTOAWMMA N3 NIOCKOM ONJIETKMU U3 YNCTON HUKENIEBOM HUTH,
3aKpy4YeHHOM BOKPYr LEPCTAHOrO cepAeyvyHnKa. 3aTem 3TOT HarpesaTe /ibHbI NPOBOA MOAYYUN ABE CnMpasbHble
06MOTKM, HAMOTaHHbIE B MPOTUBOMOJIOXKHbIX HanpaBaeHMAX, CGOPMMPOBaAHHbIE U3 TOHKOFO TKAHEBOIO rMMNopPa. Taknum
06pa3om, MOXKHO OblI0 NOAYYNUTb FTMOKYIO HUTb, KOTOPaAa He crmbanacb, M rae Tara Wna NPOTMB LWEPCTAHbIX HATEN U
BHELUHEro rmniopa, a He Yepes TePMUYECKME HUTU.

9Ta TexHONOrMA NPOM3BOACTBA HarpeBaTe/ibHbIX WHYPOB CTa/sla MOBCEMECTHO MCNO/b30BaTbCA B oAeAnax ¢
nogorpeBom B cepeanHe XX-ro Beka.

s

HarpeBaTenbHbli WHYpP (3anateHToBaH Kamunem dpprotrom, 1901 r.). A = HarpeBaTeNbHbI NPOBOA; B = TEKCTUbHbLIN CEPAEYHUK;
C = BHelWHAA 06MOTKa, HAMOTaHHaA B NPOTUBOMNO/IOKHOM HaMNpaBAEHUW OT HarpeBaTe/IbHOro NPOBoAA

BTopad MHHOBALMA 3TOro MaTeHTa 3aK/4anacb B PyYHOM UAM MEXAHWMYECKOM TKayecTBe TKaHW C UCNOb30BaHMEM
Heroptoyel NPOBOIOYHON ONOPHOWM LLEMW U }KapOoMNpPOYHON MPOBOOYHOM pPaMbl.

JTa TexHWKa bblna He HoBa (CM. NnaTeHT MuMKa BbIleE), HO A0 3TOrO BPEMEHW MET/IM HAarpeBaTe/IbHOW NPOBOJIOKU B
roJIoBKax M KPOMKaXx, B pe3ynbTaTe UX M3HOCA, BbI3bIBA/IM KOPOTKNE 3aMblKaHUA U Npope3n. Kamuab SpproTT, ncnonb3ya
CBOWM HAMOTaHHbIM HarpeBaTe/ibHbIA NPOBO/A, OCTAHOBM/ TEMJ/IOBbIE MPOBOAA 3a Npegenamm 3Tmx 3oH. OH co3gan
TOKOMOZABOAbI C MOMOLLBIO CMeLManbHbIX NPOBOAOB, MO OAHOMY B KaXKAOW KPOMKE, pa3MeLLEeHHbIX NOC/e TKavyecTsa.
Takaa cbopKa N03BOSIMMIA CO34aBATb KNACTEPbl CxeM B “lIyHTe” nan nocneposatenbHo. HarpesaTtesibHble NpoBoAa
6b11M BNAETEHbI MEXKAY ABYMA CAOAMU U30MPYIOLLEN YTOYHON NpoBOAOKM. YiKe B 1904 roay 3Ta TEXHMKa NO3BOAUAA
NpPOM3BOAMUTb KOBPbI U 0feANa, a TaKXKe meguunHckoe obopyaosaHmne. OHM Bblan ocHalweHbl 610KOM Tena10BOM
6€30MacHOCTU, COCTOALLMM M3 SBTEKTUYECKOTO NpegoxpanHuTens Ha 70°C. Mcnonb3oBaHME HUKENS, KOTOPbIM OH 3aMeHW
oKosio 1910 roga gpyrue metanainyeckme NpoBoAa, B YaCTHOCTU KenesHble, CAEeNAN0 BCO CUCTEMY HEprKaBetoLwel
N YCTOMYMBOM K prKaBYMHE. YTOObl M3roTOBUTL HUKENEBYIO NMPOBOJIOKY anameTpom 0,1 mm, notpeboBanuncb sce
TEXHUYECKME 3HAHMA UHXKEHEpPA C 3aBOAA MO BOJIOYEHUIO NMPOBOJIOKK (faXKe cerogHA KOMMepPYECKoe PacTsaKeHue
HUKeNeBOW NPOBOJIOKN He onycKaeTca Huxe 0,025 mm B AnameTtpe). B 3TON ceKumu Ans AOCTUNKEHUA COMPOTUBNEHUS
50 BT notpeboBanacb HMKeneBasa HarpesaTe/ibHAsA NPOBOIOKA ANMHOMW OKo0 20 M, KOTOpPAsa MOT/a NOKPbITb
NMOBEPXHOCTb HarpeBaTe/IbHOM TKaHW padmepom 350x350 mm. Kpome TOro, YNCTbIM HUKENb, YAeNbHOEe CONPOTUBEHME
KOTOPOro 3Ha4yMUTe/IbHO YBE/IMYMBAETCA C POCTOM TeMNEepPaTypbl, NPUAAN CUCTEME CaMOPEryanpyoLWyoca GyHKLMIO.
JencTButenbHo, Nerko NogcYmUTaTh, YTO MOLLHOCTb HUKENEBOrO HarpeBaTebHOMo 3/IeMeHTa MOLLHOCTbI0 50 BT npwm
KOMHaTHOM TemnepaType cHuKaeTcsa 8o 36 BT npu 100°C n 26 BT npu 200°C.
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M3meHeHMe yaenbHOro ConpoTUBIEHUsA HUKENs B 3aBUCMMOCTM OT m, n: [leTanu coeavHeH NUTaoLMX NPOBOAOB B OTOEOPTOBKAX.
TemnepaTypbl: 3GpPeKT camoperynmpoBaHus. 3Ta TEXHWKA A0 CUX MOP UCTIO/b3YETCA B SNIEKTPUUECKOMN TPACCUPOBKE
(1945 r. CoBpemeHHble 3N1eKTpOTEXHUYECKNE MaTepmnabl, My3eit Ultimheat) (3anateHToBaHa Kamunem Spprotrom B 1901 roay).
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B 1902 roay pgokTtop Mionb JlapaT u3 MapuKcKon aetckon 6onbHULbI NepBbiMm BO PpaHUMM MCNONb30BAN
HarpeBaTe/IbHYIO TKaHb A1 MeANLMHCKUX Lenen:

“Tepmonniiasm COCTOUT M3 ABYX OTAENbHbIX YacTel: HarpeBaTe/ibHOM NOWaAKM U 6710Ka ynpaBaeHma. YCTPOMUCTBO
MMEET pblyar U paf, KOHTAKTOB, KOTopble obecneYymnBaloT NocTeneHHoe nsmeHeHue Temnepatypbl ot 40 go 100°C.
Mpn NPOXOXKAEHMWN TOKA 3aropaeTca MasneHbKaa MHAMKATOPHAsA namna, APKOCTb KOTOPOW yBE/IMYMBAETCA MO mepe
BblpaboTKM Tenna B Komnpecce. NocnegHUn Kpenutca Ha rTMBKOM NPOBOAE, U TPENKY NIerko NPUMEHUTb BEYEPOM,
KOr4a NoXULbCcA cnaTb. Ee MOMKHO AeprkaTb BKAOYEHHbIM BCO HOYb 6€3 Kaknx-nmbo konebaHuit TemnepaTypbl.
CyLiecTByeT MHOXECTBO BapMaHTOB NPUMEHEHMS 3TOrO YCTPOMCTBA, e4MHCTBEHHbIM HEAOCTaTKOM KOTOPOTO SIBAAETCS
TO, YTO OHO MOKeT 3KOHOMWYHO PaboTaTb TONILKO TaM, r4e Y)Ke ecTb 3/IeKTpuYeckoe ocselieHmne. Ero MoxKHo
MCMNO/Ib30BaTb BO BCEX C/yvasx, Koraa TpebyeTcsa TensioBaa Tepanua: peBmMaTuU3M, HEBPAATUS U T.A4. (Otiet Akagemun
MeauuMHbI, 3aceganme ot 21 aveapa 1902 roga)

Cam HarpeBaTeNbHbI 31€MEHT COCTOUT U3 CAOAAHbIX NNAaCTUH, 0OMOTaHHbIX MPOBONOKOM C PacCYMTAHHbIM
conpoTueieHnem. Jle3Bma CoeanHEHbl MeXay cob0l M30NMPOBAHHbIM TMOKMM NPOBOAOM M 3aLiuLLEHbl 0BMOTKOM
13 acbecToBOl TKaHM U MewwKom u3 danca u wenka. LUenb aTux o6epTbiBaHUM - paBHOMEPHO pacnpeaenvTb Tenno
no BCel NOBEPXHOCTN Komnpecca M nsberatb oxnaxkgeHus. MocnegHue moryT 6biTb M3rOTOBEHbI A5 CAMbIX PA3HbIX
Lenei: Tanovkn, HaKNAAKM HA KONEHWN, PEMHMU, IEHTbI U T.4, (Moaa u kpacoTa, Aekabps 1902 roaa)

B aHBape 1902 roga JlapaTt co3gan ToBapuuectso “Jlapat un Aytap”, 4tobbl ynpaBaaTb CUCTEMON MeaMKAMEHTOB
noa HasBaHunem “Tepmonnasm gokTopa Jlapata”.

B anpene 1903 roga, B pe3y/nbTate onmncaHMUA 3TUX HOBbIX MPUMEHEHU, KomnaHuA bbiBlwKX GpaTbes MapBuabe u Ko,
N3BECTHAA CBOMMMU 3N1IEKTPUYECKUMM HArpeBaTeNbHbIMU U KYXOHHbIMM NpMbopamu, NpeacTaBuia Pas 3NeKTPUYECKUX
npubopoB ANA MeAULUHbI, BKNOYAA INEKTPUYECKUIA TEPMOMNAA3M MM KOMNPECC-NPUNapKy, COCTOALLYO U3
Heroptoyeit acbecToBoi TKaHW, B CKNALKN KOTOPOW Obln MOMeELLEH YCTOMYMBBIM NPOBOAHUK. Mprbop BKAOYan B cebn
camy TepMOMNA3M U perynatop.

Perynsatop 6bl1 NOAKAOYEH Yepe3s MPaMOPHOE FHe340 M 3eneHbl TMOKMIA NpoBog, K 6aliOHETHOMY KOJ/IMaKy, KOTOpPbIi
6bl1 BBEAEH A/1A 3aMeHbI TaMMNbl HAKaMBaHWUA.

3aTtem TepmMmoniasm CoeauHANCA NPOBOJIOKON C peryaatopom. Mosmuymsa 0 6bi1a ocTaHoBKOM, no3mumn 1, 2, 3 n 4
COOTBETCTBOBA/IM 4 Pas/INYHbIM CTENEHAM TEN/A, NOCTENEHHO YBEIMYMBASACH OT HOM. 1 (MUHMMYM) 0 HOM. 4 (MaKcUMyM).
ITOT annapaT TaKkKe NOCTaBAA/NCA B BUAE HArpeBaTe/IbHOrO MaTa.

TONbKO ONA O3HAaKOMNEHNA U MOTYT 6bITb U3MEHEeHbI 6e3 npep,BapMTeanoﬁ KOHCyNbTaluunn
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‘Thermoplasme Parvillée’ 1903. Paamepbl 25 cm x 35 cm MoOLWHOCTb: K 1904 rogy Kamuab IpproTT BbINYCTUA B KOMMEPHECKYIO NPOAANKY
“MeHbLwe, 4yem y 5 namn-ceeyein” v okono 50 BaTT (Ha 4aHHbIA MOMEHT). HarpeBaTe/IbHble KOBPbI Y 3/IEKTPUYECKME 0f4enNa, UCNO/b3YA TEXHONOTUIO
MoBEpPXHOCTHbIM 3apAg cocTasnAn okono 0,06 Br/cm?. cBOMX U306peteHnin (1904, La Nature, konnekuma Ultimheat)
1
| 6=
L — = v 20 __‘.I
o
FIG.3. ¢
Bua, M3HYTPM Ha HarpeBaTe/bHbIN KOBPUK, CIEBA BBEPXY - NPOBOAA, B AHrnuu B 1906 roay RF JladyH BblABUHYN KOHLENLMIO PEFYIMPOBKU
nepeceKkaemMble TOKOM, CNPaBa BHU3Y - PO3eTKa MOLLHOCTM NyTEM Pa3MeLLeHUsA NapanienbHbIX CUTHAMbHbIX IaMM Ha
(1904, La Nature, konnekuua Ultimheat) pesucTtopax (nateHT ot 13 oKTA6pA)
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TONIbKO ANA O3HAKOMNEHNA N MOTYT 6bITb M3MeHeHbl 6e3 npeﬂ,eapMTeanoﬁ KOHCyANbTaUnmn

Uctopuueckoe BBegeHue &

HarpeBaemble TKaHW Kamuna Ipprota ¢ Tex Nop LWMPOKO obCy»KAannch B HAy4HOM npecce, KOTopas paccmaTpmBana
byaywme pa3paboTku B 0bnacTn “odexabl C aNEeKTpUYecknm Harpesom”. I-H IpproT us Banbaya-benbdpop ToAbKO UTO
€034/ TKaHM C NOAOrpPeBOM, KOTOpble, eCcan 0bLLEeCTBEHHOCTb 3aUHTEpecyeTca, MOryT NPOU3BECTU PEBOIOLUIO B
NCKyccTBe oaeBaHUA U oborpesa. OHM COCTOAT M3 TKAHW, HAarpPeEBAEMOW 3/1IEKTPUYECTBOM, NPOXOAALLMM Yepes HUX UK,
CKopee, Yepes ceTb NPOBOAOB, JIOBKO BCTaBAEHHbIX B TKaHb. OA4HAKO A HaZelCh, YTO Korga-HMbyab 3T TKaHM NOABATCA
B peasnbHOM ofexae, YTo, Ha Mo B3rnaz, byaeT MeTb cepbe3Hble 3IKOHOMUYECKUE NPENMYLLECTBA, NOCKOJIbKY peyb
yXKe He byAeT uaTu o0 Harpese A40BOJIbHO 3HAYUTENBHOTO 06bEMA BO34YXa, COAEPHKALLErOCA B NMOMELLEHNUN, @ TONbKO
ropasgo mMeHbLUe NaowWaam BOKpYr Tena. B TpamBasx Ham A0OCTAaTOYHO ByAeT NPUAOKUTb NAACTbIPb K CKaMenKe, YTobbI
MoYyBCTBOBATb MATKOE M yCMoKamBatoLwee Tenso. A nodemy 6bl M He Ha yanue? Mbl moran 66l M306pecTn YTO-TO Bpoae
HebobLLOM NAATPOPMbI C 31EKTPOMOTOPOM, NMOAK/THOYEHHOM K PO3€ETKe, YTObbI corpeBaTh sitoaein”

(HoBble npaswna Tpyaa: 380poBbe U 6€30MacCHOCTb B TOPros/e 1 NpombiwneHHocTH, 1906)

B 1907 roay, BO BpemA eXerogHon BbICTaBKU MeAULMHCKUX Npubopos B Mapuke, ¢ 3 no 5 anpena, opxk AHape
dennkc fom3o BbICTaBUA TMOKME NPUBOPBI 15 3/IEKTPUYECKOTO 060rpeBa (Apxvs MeanumMHCKo! anekTpuKky, 10 anpens 1907 roaa).
MepBble UCMbITAaHUA €ro HarpeBaTe/IbHbIX TKAHEM NMOKa3a/v, HACKONbKO XPYNKMMM Obliv ero 04HONPOBOAHUKOBbIE
HarpeBaTeNbHble NPOBOAA, M B TOM e rogy OH nogan 3adABKy Ha NATEeHT, ONUCAB LHYPbI, COCTOALLME U3 HECKONbKNX
NPOBOAHUKOB, XOTA OHU Yy*Ke Bblan 3anaTeHTOBaHbl IPProToM.

B 1909 roay TexHuMKa, paspaboTaHHaa Kamunem dprottom, NpMHecna emy 30/10Ty0 Meaanb Ha MexxayHapogHowm
BbicTaBKke BocTtoyHol PpaHumm B HaHeu, a 17 mana 1910 roga - noxBasibHbIM A0KNa4, NpeacTaBAeHHbIn g’ ApcoHBanem B
AKap'eNu/ﬂ-o HayK (ExxeHeaenbHble OTYETHI C 3aceJaHmnii Akagemmn Hayk, 1910-05-17, c. 1234), OH nepegan pacnpegeneHme n nponssoacTso
6bITOBbIX NpMbopos KomnaHuu Paz and Silva (Mapusk), a NpnbopoB AN MeAULMHCKOrO UCMOAb30BaHNA - KOMMNaHUK G.
Gaiffe (Mapwxk).

OH coxpaHun NponsBoAcTBO 0bopyAoBaHUA ANA MPOMbILWIEHHOTO UCNONb30BaHUA (CyWMAbHbIe GUNBLTPDI,
nepeasuKHble IeHTOYHbIE KOHBelepbl) B /la Cabnnaepe B Banbaya, Heaaneko ot bendopra.

Opexaa c nogorpesom Ana MeAnUMHCKOro MCNonb3oBaHmA ot dpproTtTa, 1910 r.
(Apx1B MegUUMHCKOM 3neKTPUKK, 25 asrycta 1910 r.) 34ecb Mbl ACHO BUAUM Hanuumne
NPULWNTBIX 3aMN1aTOK U3 FpetoLLero WHypa.

Mcnonb3oBaHMe HarpeTom TKaHU B MEAULUHCKUX Lenax passusanocb, u B 1913 roay 6bin10 HanucaHo
cnepytowiee: “A UCNoONb30BaA CUCTEMY 3/IEKTPUYECKOro Harpesa JpproTTa, npoaasaemyto Gaiffe and Paz and Silva. 3tu
TepMmodu/ibHblE TKaHW “DpproTTa”, npeacTaBieHHble AKageMnn Hayk a’ApcoHBanem, usydyeHHble beproHbe 13 bopao
CO BCEM €ro MpM3HaHHbIM MacTePCTBOM, HEAABHO CTaM NMPeAMETOM BOCTOPXEHHOTO AOKAaga [aHuana bepteno Bo
®paHLy3cKom oblLuecTBe NOOLWPEHMA HALMOHAIbHOW NPOMBbILWAEHHOCTU. OHM 061a430T ABOMHbBIM MPEUMYLLECTBOM:
BbICTYNAOT B KAYECTBE TEM/I0M30IATOPOB TaK e, KaK O4eXKAa N ofeana, u ABNAIOTCA reHepaTopaMu Tensa, AenUcTBue
KOTOpPbIX COBEPLUIEHHO 06bIYHO. TOHKME MPOBOAA M3 YNCTOTO HUKENA, U3 KOTOPbIX COCTOAT HarpeBaTesIbHble NEMEHTbI,
6b1IM HAMOTAHbI Ha TEKCTUbHbIN CEPAEYHMK N 06epHYTbI B Yexon. CucTemMa AOCTaTOYHO Be/IMKa, YTODbl ee cocTaBHble
4YacTU MOXKHO OblN0 BA3ATb BPYYHYIO MAWU CNAETaTb MeXaHU4YecKku. HarpeesaTtenbHaa Y4acTb BblINOXKEHA O0ObIYHbIM
LWEePCTAHBIM TPUKOTAXKEM, KOTOPbIM 3aLLMLLAET ee, a TaKXKe UCMOAb3yeTca ANA YAEPKAHUA NPOBOAOB, NOABOAALLNX
TOK K pe3unctopy. N3-3a npMpoabl MeTaninyeckmMx NpoOBOAOB, MO KOTOPbIM MPOXOAMUT TOK, UX YAE/bHOE CONPOTUBEHME
3HauYUTENIbHO YBE/IMYMBAETCS C POCTOM TeMnepaTtypbl. Tepmoduabl camu No cebe ABAAIOTCA PEryAATOPOM: YEM
60Nblle OHW HAarpeBatoT, TEM MeHbLUE 3/1EKTPOSHEPTUN OHU NOTPEOAAIOT. DKCnepumeHTbl JaHnana beptenoTa
no3BoINAN [obuTbca abcontoTHON 6e30macHOCTM NpPU 3KCNyaTauum 3TUX YyCTPoncTB. OH BBEN pPas/iNyHbIe Mepbl,
KOTOpble NPesoTBPALLAOT KOPOTKME 3aMblKaHUA U HEPABHOMEPHbLIM Harpes. YTo KacaeTcs Tensaa, Bblaenaemoro
TKaHAMW IpproTra, To, No cnoBam beptenorta, OHO moxKeT BapbupoBaTbca oT 40 go 150 rpagycos. A Mcnonb3oBan 3Tn
COrpeBatoLLLMe KOMMPEeCChl HECKO/IbKO pa3 U BCeraa nosyyan UCKAUUTEIbHO YAO0BNETBOPUTE/IbHbIE Pe3yabTaTbl”

C60pHUK NpoLWwbIX paboT No xMpyprum u optoneamu 1913-11 rr
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1912-1917: Hauyano npou3BoAcCTBa 6bITOBbIX COrpeBalOWMUX OA4EAA, NPOMbILIEHHDbIX HarpeBaTeNbHbIX
TKaHel U 3NeKTPUYECKUX 6bITOBbIX HarpeBaTe/IbHbIX TKaHel

B 1912 roay, yepes 10 net nocne nateHToB Kamunaa dpprotra u vyepes 8 net nocne KOMMepLUMannsaumm ero ogean,

aMepUKaHCKUI Bpay no umeHn CugHelt Paccen co3gan rubKuiA HarpeBaTe/bHbIN 31eMeHT ANA MmaTpaca, Ha3BaHHbIN
“nopopeanbHMKkom”, 6narogaps yuemy B CLUA oH 6bin Ha3BaH “n3obpeTtatenem anekTpuyeckux ogean”’

B Tom ke 1912 rogy Kamunab IpproTt nonyymn cepebpaHoO-n030104eHHY0 meganb oT ObwecTsa noowpeHus

HaLLMOHaﬂbHOVI NPOMbILWNIEHHOCTU B Harpaay 3a agoarune rogabl, noTpavyeHHble Ha pa3pa60TKy HarpeBaTe/ibHbIX TKaHeM.
(BtonneTeHb HauuoHanbHOro obuwecTsa NOOLWPEHUA HaLMOHaAbHOM NpomblwieHHocTH, 1 dpespana 1913 roga, C218)

1913 BO/bWKWHCTBO 3asBJ/IEHHbIX TPYAHOCTEN ObIIM NpeoaoneHbl UHXeHepom bendopTta, r-Hom K. dpprotrom.
N306peTeHHaa MM TKaHb C TPMYMPOM BblAepKana BCe UCMbITaHMA, KOTOPbIM NOABEPT €€ KYPHANUCT, OTBEeYaBLUMI 33
TEXHUYECKYIO 3KcnepTu3y. OHa TaKXKe Nnokasasa Brneyatialolme pesynbTaTtbl B NPAKTUYECKUX UCMbITAHWUAX, NPOBEAEHHbIX
B 6onbHMUEe Bopao noa pykosoacTtBom npodeccopa beproHbe. -H. [laHWanb BepTenor oTMeTUN ABHOE NPEBOCXOACTBO
TKaHW JpproTTa B UCMNbITAHUAX C UCNONb30BAaHUEM YTKA U3 3/IEKTPUUYECKUX NPOBOAOB MM acbecToBOro Kapkaca,
noaAepKMBatoLwero cnupanbHble NnpoBoaa. MNPoBOAHMKM ABAAIOTCA HEOTbEMAEMOM YacTbio TKAHWU, U UX Hannumne He
CHUXXAET ee He3aMeHMMYIo TMbKocTb. MeTann, BbIGPaHHbIN 417 UX U3FOTOBAEHUA, - YACTbIN HUKE/Ib, YCTOMYNBOCTb
KOTOPOTO K OKMC/IEHMIO XOPOLLO M3BECTHA. Mexay ABYyMA COCEAHMMM NPOBOAAMM Pa3HOCTb NMOTEHLIMA/MOB C/IMLLKOM Mana,
YTOObI BO3HMK/IA ONACHOCTb KOPOTKOrO 3aMblKaHUS, @ U301ALMA rapaHTMPYeT, YTO BoAa, pa3bpbi3rMBaemasn Ha TKaHb, He
CO34acT aHOMaJ/IbHOro Harpesa. YTobbl NpeaoTBPaTUTb BO3MOMXHbIE HECHACTHbIE CyYau, M300peTaTesb TaKKe peLluna He
pacnpoCTPaHATb MPOBOAALLYIO CETb HA KPas TKaHK, YTODObI B pe3y/ibTaTe M3HOCA MeTasll He 0bHaxuAcA. HakoHel, obblyHble

PO3ETKM NO3BONAIOT MOAK/IOYUTL TKaHb K HanpsxKeHnt0110 nam 220 BOALT, Kak 3TO 6b1/10 bbl B C/ly4ae C MPOCTOMN Namro.
Otyet npeacTasneH r-Hom Janunanem Bepreno O6WecTBy NOOWPEHUsA HALMOHAAbHOM NpoMbiIeHHOCTH, (BlonneTeHb HaumoHanbHOro obuiecTsa NoowpeHus

HaLMOHaNbHOW NpombiwneHHocTn 1 despans 1913 r., C218)
1924 Le Correspondant: exxemMecauHblIl }KypHas, OCBELLAOLW M BONPOCHI PEANrnn, puaocodun 1 NoANTUKK
https://gallica.bnf.fr/ark:/12148/bpt6k415185c/f882.item.r=%22C%20Herrgott%22.textimage

1914-1918: BoeHHan ogexaa ana oborpesa M ee Noc/eBOeHHOe NPUMEHEHMEe B aBTOMOOUAbHOM
NPOMbBILINIEHHOCTU

B 1914 roay Kamunb dpproTt 6611 yAOCTOEH KPYNHOM Npemun B JIMoHe.

Korpa Havanacb nepsas mupoBas BOMHA, emy 6bino 44 roga. Knacc 1890 roga, K KOTOPOMY OH MpuHaaaexan, bbin
npussaH B 1915 roay.

L'Ouest éclair, 14 Hosbpa 1915 r. “HemeuKune oxpaHHMKKN oborpeBatoTca anekTpuyectsom” 13 HosbpsA B Litopuxe raseta
Leipzeiger Neuste coobuimaa o n060nbITHOM M306peTeHMN HeMeUKnx npodeccopoB bexa 1 XpoTepa: anekTpuyeckoe
OTOMNJ/IEHME UCNONb3YETCA A5 COrpeBaHNA OXPAaHHMKOB.

N306peTeHMe npeacTaBasieT coboi NOAWTAHHUKU U KKUAETbl C U30JIMPOBAHHBIM TOKOMPOBOAALWMM TMOKUM
NPOBOAOM. ITU HUTU He NPenATCTBYOT CBOOOAE ABUMKEHMN, a BEC NOALWTAHHMKOB YBE/IMYMBAETCA BCErO Ha
850 rpamm. OHM NOKPbLITbI BOAOHEMNPOHMULAEMOWN TKAHbIO, KOTOPAA U30AUPYET UCTOUYHUK INEKTPOIHEPTUM, YTO
COXPaHAET TEMJIO OXPAHHWUKOB. ITOT UCTOYHMK MUTAHUA HE HAaXOAWUTCA HA YeNOBEKe, MO3TOMY HET HE0HXO0AMMOCTH
MCMNO/1Ib30BaTb NOPTATUBHYO HaTapeto, TaKylo KaK Te, KOTOpble HAaXoAATCA B HEOONbLINX SNEKTPUYECKMX laMnaXx.
OXpaHHWUK NOAKAOYEH K HEOONbLIOMY 31eKTpMYecKoMy 60Ky, KOTOPbIN
€CTb Ha BCeX NepeaoBbiX NO3MLMAX, a A/ BbICOKOBOMBTHbIX NPENATCTBUI
MCNoAb3YyTCA NPOBOJIOYHbIE pedpakTopbl. OXPaHHUK, NCNONb3YIOLLUIA
ero, nepeHanpasaseT HeboONbWON NPOBOA, KOTOPbIM NOAKAOYaETCA K
reHepaTopy, MOLWHOCTb KOTOPOrO CHUXKaeTcA TpaHchopmaTopom. Mo
pacyeTam, OYeHb JIEFTKO UCMO/b30BAaTb 3TOT MeToA4 Ha pacctoaHun 500
MmeTpoB. KOHTaKT NO3BOAET OXPaHHUKY yNpaBAATb MW OCTaHOBUTb TOK,
€C/IN HarpeB CTAaHOBUTCA Ype3mepHbIM. CTOMMOCTb 3TUX MOALWTAaHHUKOB U
BCEW cucTembl coctaBnseT 125 ¢ppaHKos.

L'Ouest éclair, 17 Hoabps 1915 roaa.

YBarkaemblit r-H. JUpPeKTop, A YNTAIO CTAaTbio B CEroAHALWHEN rasete
Ouest-Eclair nog HasBaHMem “Hemeukne oxpaHHUKKM oborpesatoTca
anekTpmnyectsom”. i He Mory He BbICKa3aTbCA, KOraa BUXKY, YTO npodeccopa
bex n XpoTeH yTBep»KAatloT, YTO OHWU M306penmn yCcTponcTBa, KOTopble
npou3BoAnanUCb BO OpaHLUMKM 3a HECKONBKO NIET A0 MOEro oTbe3na B TyHUC,
TO ecTb npumepHo B 1907 roay. B 3To Bpems oAWH M3 HalIMX APYy3eNn, r-H.
ApproTT, UHKeHep u3 Loge-Maxk B Banbaya (Heganeko ot benbdopa),
NPOM3BOAWA HArpeBaTe/bHble MaTbl 41A KBApTUpP, CorpesBatowme ogeana
W corpeBatolme XKUIETbl, KOTOPbIE MOXHO 6blZ10 NCNOAB30BaTb B MapKax
WK Ha Bepery peku, Aa*Ke B HECKOJIbKMX COTHAX METPOB OT UCTOYHMKA
3/IEKTPO3Heprun. Bce aTn TKaHM BblAM HeropoUYMMU U 3GPEKTUBHO
NCNo/ib30BaNNUCh. -H. IPProTT pacckasan MHe, YToO OH 0GOPMMUA NaTEHTI

HoA6pb 1916 MNas u C"""Ba-K:""e"TP’;“ec"“ﬁ BO ®paHLMKM 1 fepMaHMm, 1 YTO OH NPOAAJ HEKOTOPbIE U3 CBOMX NPUBOpPOB
Komnpecc ana npunapku ot Kamuna dpprotra NapUXCKUM MarasuHam.
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Bo Bpems |-o/i MMpPOBOI BOWHbI Pa3BUTUE XapPaKTEPUCTMK CAMOIETOB, HaNpP. NONETbl Ha 6ONbLINX BbICOTaX, 0COBEHHO
Bbiwe 4000-5000 meTpoB, Bbi3BaM NOTPEBHOCTL B yTenieHHon oaexae. B anpene 1918 roaa KOCTIOMbI C NOAOTPEBOM
CTa/IX YaCTbIO CHAPAXEHMA NUAOoTa. B oTanume oT MeanUMHCKON ofex bl C MOAOrpeEBOM, U3FOTOBIEHHOM A0 BOMHDI
Kamunem 3pprottom, oHM paboTanm oT HU3KOro HanpaxeHus. 9To 6blna obaacTb cneunanmsaumm npounssogutens I.
fonso (bynbeap MyBboH, CeH-Cup B Mapuxke).

“Kpome TOro, BOo Bpemsa nocnegHelt BOMHbI Mbl NOb30BAIUCh OAEXKAON U BenbeM, HarpeTbiIMU SNEKTPUYECTBOM.
3TOT Harpes NPOM3BOANUTCA HUTAMM, BLUNTBIMM NOL TKAHEBble 060N0UYKM BHYTPU ofeKAabl. 9T NPOBOAA C/erka
HarpeBatoTcA. Takon cnocob oborpeBa HeobXxoANMM ANA NOALEPKAHMA aKTUBHOCTU BCEX YaCTeMN Tesa MYXKUMHbI
B X0noaHoe Bpems roga. OCHOBHbIMM NpeameTamu oferabl 6blM NepyaTku, TanouKK, WAEmMbl, HAKONEHHUKU U
HarpyaHuKkn. ABTomobuan, B CBOK MOAb3Y, UCMOJb3YIOT 3Ty CUCTEMY, TaK KaK ABa NPOBOAA, KOTOPbIe MPOBOAAT TOK,

BblpabaTbiBaembli AMHAMO-MaLIMHON, NAYT K 6€CNpoBOAHbIM YCTPOMCTBAM, UCMOJIb3YOTCA ANa oborpesa oaexkabl”
1920 r. Hayka v nyTtewectsumsa N° 26.

B anpene 1916 roga AHape dme Jlemepcbe nogan 3asaBKy Ha naTeHT Bo ®paHumm (Hom. 468588) 1 B CLLA Ha nepuaTtku
C 9/1eKTPONOAOIrPEBOM U ApPYron oaexabl ¢ nogorpesom. OH 6bin coiHom Lapns ®paHcya IpHecTa Jlemepceoe,
KoTopbi Ao 1910 roaa cneumanm3MpoBanca Ha NPOM3BOACTBE OAeXAbl AA aBMATOPOB. [0 OKOHYaHMUW BOWMHbLI OH
0b6beguHUN ycnamna co ceomm bpatom AHpu MacTOHOM Ana co3zaHuA KomnaHun “Bpatbs Jlemepcbe”. Bnaroaaps
CBOEN OPUTMHaNbHOMN Npodeccum OHW NepPBbIMU CO34ANAN TKAHU C INEKTPUYECKMM NOLOTrPEBOM, MPEXKAE YEM
Nnpou3BOANTb ApYyrue HbiToBble 3neKTponpunbopbl. Mmen onbiT B aBnaumm, bpatba Jlemepcbe NPoAoANKaAAM A0 KOHLA
BTopoi M1poBOI BOWMHbLI MPOM3BOAUTL YTENNEHHbIE KOCTIOMbI 417 aBMATOPOB, A TAKKe MMENU TEKCTU/IbHbIN BusHec
no NPOM3BOACTBY MapaLUIOTOB.

YyacTue Jlemepcbe B 06/1aCTM HarpeTbix TKaHel Havanock B 1913 rogy, Kak coobuaet leHpu SleTopu B cBOE paboTe
“A npepnarato Bam 340poBbe, 604pOCTb M Bharononyyme; a - pes anekTpuyectsa”, onybamkosaHHoM B 1923 roay, B8
KOTOpo Jlemepcbe onucbiBaeTca Kak umetowwmnii bonee yem 10-n1eTHM onbIT paboTbl B 3TOM 06nacTL.

NMpmeHeHMe TKaHU Kamuna 3ppr0TTa Heé Oa10 BCEX OXKNOAEMDBIX OT €€ pa6OTbI pPe3ynbraTos. Ha camom pene ero
TKaHb MCNOJ1Ib30Ba/1aCb TOJ/IbKO ANA U3roToBaAEHNA o4eAl UIM KOBPUKOB C NO40rpesom, a BO BpemA BOWHbI U3 Hee B

OCHOBHOM LINAN “KOMBUHE3O0HbI” A1° aBUATOPOB.
1924 Le Correspondant: exemeca4HbIN XKypHa, OCBELLAoLWMA BONPOCHI Peaurumn, dunocoduu n NOANTUKK.

B aHBape 1919 roga, onMpasncb Ha CBOW BOEHHbIN onbIT, opK lonso onybamMkoBan 12-CTpaHUYHbIN KaTanor rmbKux
3NeKTpOoHarpeBaTe/ibHbIX MPUOOPOB. B HErO BOLWIN KOBPUKM C NOAOrPEBOM A5 0PUCOB U FOCTUHbLIX, 6OO6KOBbLIE
NoAyLWwKKW, NOAYLWKM, NOKPbIBANA, KOMNPECCHI, MOACA, MPEKN ANA Wen, NOAYLWKN ANA KONEHEN, NepUaTKM, TaNnoOYKU U
T.A. - BCE 3TO NOAOrPEeBaeTCA 3/IEKTPUYECTBOM. (4 AHBapa 1919 roga, O6wmit 0630p aneKkTpU4ecTBa)
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Opexpa ¢ anekTpuyeckum nogorpesom (1920 r. «Hayka u nytewectsua» N° 26)
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1919 T. NepyaTtkm c nogorpeBom fomnso (katanor Ultimheat) 1919 HarpeBatenbHble NepyaTky, NpegiaraemMble 31eKTpoobopyaoBaHMeM
(Automobilia, aBTomo6uAb gna apmuit, 15 okTA6pa 1919 T.)
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1918-1940 PacwmpeHue 3N1eKTPo6bITOBbIX NPUMEHEHU
OKoHYaHue MepBON MUPOBOIN BOMHbI 03HAMEHOBANOCh AePULIUTOM YIAA, BbI3BaHHbIM NOBpexXAeHMEM GPaHLY3CKUX
WwaxT B pernoHe Hopa/MNa-ae-Kane, 1 pocTOM LLeH Ha MMMOPTHbINA yronb. 3To 61aroNnpMATHO CKa3anocb Ha
npoun3BoAMTENAX SNEeKTpOoHarpesaTenei. MoKkue npmubopbl HKoprka Moico Bckope cTanm o6bekTom nogparkaHua. Ha
Apmapke B JInoHe B mapTe 1917 r. napuKCcKuii npounssogutens J1. bpnaHH yxe npeactaBu KOBPUKK C NOLOrPEBOM U
3/IEKTPUYECKME KOMMpPECCDI (KaTtanor J/iInoHckoi apmapku 1917 r., Myseit Ultimheat).
Ha BbicTaBke B J/InoHe B mapTe 1919 roga Ha cteHae Ne 8, rpynna 10, ¢pabpuKa
aneKkTpoHarpesatenel Oxoparka PoKkca npeactaBuna cBou HoBble NpMbopbl
AN MegULUMHCKOTo, NPOMbILLIIEHHOTO U BbITOBOrO NPUMEHEHMUSA, TaKMe Kak:
KOMMNpPEeCChl, TaNOYKU, HAKONEHHWUKUN, PYKABULLbI U MEPYATKU, CKPbITbIE U
BUAMMbIE HarpeBaTe/In U ropeskn, NasnbHUKKU, YTIOTU ANA MACTEPCKUX,
ObITOBbIE U AOPOIKHbIE YTIOMU, WKUMLblI ANA 3aBMBKM BOOC, NOCTE/bHbIE
rPenKkun, rpenku ANsa HOr, YaMHWUKKU, NMEeYKU, 3aXKMUTasku, HarpeBaTebHble
KOBPUKM U T.4., @ TaKXKe MOJyYMBLUMNA LUMPOKOE NPU3HAHUE KUAKOCTHbIN
HarpesaTenb “Thermo-Fox”. (06uwii 0630p anekTposHepretnky, 15 mapta 1919 1.)
Ha Toli ke spmapke “KomnaHusa no NpousBOACTBY 3/ME€KTpoHarpesartenei u
6biToBbIX NpUbopoB” (Calor), pacnonarasliascsa B TO BpeMsa Ha yauue byano,
200 B J/InoHe, He NpeAcTaBWIa TEPMONAA3Mbl M HArpeBaTe/IbHbIX 04EAN, HO
06bsBMIA, UTO “NPOUN3BOAUT BCE 3NEKTPONPUOOPLI, BBE3EHHbIE A0 BOMHbI”.
B oktabpe 1919 r. Ha oceHHel ApmapKe KomnaHus obbaBuaa o npogaxke 300
TbIC. NpMBOPOB.
B KoHue 1919 r. 6bina co3aaHa KomnaHua Lemercier Brothers, KoTopasn
pa3paboTtana “Tepmonnasm” n Hayana PeKNaMHYIO KaMMNaHUIO B MapUMKCKUX
raseTtax. “B Hawe orpaHMYeHHOE BpPeEMA INEKTPUYECKUIA TEPMONAA3M C
1920 1. Bpart, xospuk ¢ nomorpesom 350350 wm, 10po TP €AOXPAHUTEIbHBIM PerynaTopom HeobxoaMm B Nt06OM MHTEpbepe.
Annuepr, ocHosara & 1890 roay, Napw (katanor Ultimheat)  dA/1A 3AL0POBbIX /10l OH 3aMEHWUT HarpesaTe/ibHble 3/IeMEHTbl KpoBaTH,
KoTopble ocTbiBatoT. a8 60nbHbIX U 0CNabieHHbIX NO4AEN OH 3aMEeHUT
BOHIOUME, HeyaobHble KOMMPECcCchl M 6aarogapa CBOeMy PeakTUBHOMY AEUCTBUIO 3aWMUTUT OT rpmunna” (Le Figaro, 4 aHBapa
1920 r., u Petit Journal ®paHuy3cKoit coumanbHomn naptum, 1 aHeaps).
Ona Kamunsa dpproTra cuTyaums cTaHoBMAACb Bce Bosiee CNOXKHOM; ero
naTteHTbl 15-neTHel AaBHOCTU CTa/n 0bLWEeCcTBEHHbIM AoCTOAHMEM B 1916
rogy. Bo Bpema BoiHbI, Noka ero asaa AHpu LLoaenb, rnaea 3aBoaa, 6bin
npv3BaH B apMuio, NPOU3BOACTBO Ha 3aBoae Banbaya 6b110 NOCBALWEHO
MCKNOUYNTENIbHO BOEHHOW NPOMbIWNEHHOCTW (rpaHaTbl, CHapAaabl,
cMelunBaHMe 6e3abIMHbIX MOPOXOB U KpenexHble usaenusa). Ana pa3paboTtku
ofeAn ¢ nogorpeBom He 6bl10 mecTa. 9 ceHTAbpa 1918 roga AHpu LWoaenb
nornb6 B 60to. Ero cmeHun cbiH 3A4MOH, KoTopomy nomoran Kamuab dpproTr. B
KOHLLe BOMHbI AeATeIbHOCTb 3aBoAa Oblsla B OCHOBHOM MOCBALLEHA CPOYHOMY
NPOW3BOACTBY OCHOBHbIX MaTePUanoB A1 OCYLUEHWUA 3aTOM/IEHHbIX LWAXTHbIX
cTB0M0B. oA faBAeHUEM CUNbHOW KOHKYPEHLUWU, C COKpaLWEeHUEM
= NpPOn3BOACTBEHHbIX BO3MOXHOCTE, OH OTKA3aacsa OT NPOWU3BOACTBA OAeAN C
MydTbl 451 HOT, SnEKTPUUECKHE OAesna, nogorpesom npumepHo B 1921 rogy. MbKMe MeaMLMHCKUE HarpeBaTe/ibHble
Tepmonnasm (1922 r /lemepcoe) TKaHW U ogexpa oT Gaiffe-Gallot u Pilon B Mapuke 6blAN OTMEHEHbI
npumepHo B 1923 roay.

e iy

%

I
{
!
E;
[

o

s, RIS

Lemercier Freres

B 1921-22 rogax, BO BPEMS Pa3sBMTUSA caHaTopueB, BO3HMKNA NOTPEBHOCTb
B MeAMLIMHCKMX ofesanax, KoTopble N03BOAAAM Obl MauMeHTamM AOAblUe HAXOAUTHCA Ha OTKPbITOM BO34yXe, YTO B CBOIO
ouyepeab NPUBENO K NOABAEHMIO HOBbIX MPOU3BOAUTENEN, TAKUX Kak BUKTOp PycceHbeprep (4enan Komnpecchl, rpeku
ONA NOCTeNN, HarpeBaTeNbHble MaTbl, a MO3)Ke CTaa U3BecTeH baarogapsa CBOMM BbiKatovaTenam), AnbbepT bypraiiH
(HarpeBaTenbHbIN maT Fulgator), Fare u Calor.

TONbKO ONA O3HAaKOMNEHNA U MOTYT 6bITb U3MEHEeHbI 6e3 npep,BapMTeanoﬁ KOHCyNbTaluunn
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1921 HarpeBatenbHbili mat Fulgator npoussoactea AnbbepTa bypreHa 1921 AcCOpTUMEHT rMBKMX HarpeBaTe/ibHbIX 31EMEHTOB OT
Fare (Katanor Ultimheat)
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”"ManounsBecTHbIN A0 BOMHbI, 3/IEKTPUYECKMA NOAOrPEB OAEMHKAbl NUCMbITa/l 3HAYUTEIbHbIA POCT B NOCAeAHUE rogbl.
Tenepb MOXHO CKa3aTb, YTO B aBTOMOBMAAX 60/bLIe HET HEOOXOAMMOCTU CTPaAaTb OT X0N043 AAXKE B CaMbIX JONTUX
3MMHKUX NnoesgKax. Bo Bpems BoiHbl BBC Hy:kganucb B 3ppeKTUBHOM 3aLLmUTe OT CMBUPCKUX TemnepaTtyp (oT -40°
0o -50°) anAa NMnoToB, OPUEHTUPYIOWNXCA Ha BonblMX BbicOTax. B pesynbraTe aTol Heo6X04MMOCTM poamaach
MHAOYCTPUA, KOTopasA co3gana v paspaboTtana psag yCTPOUCTB, NOBbIWAKLWMX KOMPOPT 3aHATUA, KOTOPOE MHOrMe
paccMaTpmuBaloT TONbKO KaK CPeacTBO NepeaBUiKeHus, B TO BPpeMA KaK HarpeBaTeslbHbli NPOBOA, ABAAETCA XOPOLWUM
NPOBOAHWUKOM ANA HarpesaTesibHbIX YacTel, BHYTPU KOTOPbIX OH CTAHOBUTCS OYE€Hb NMPOYHbLIM, T.€. AJIMHHbBIM U
TOHKWMM, YTO NpuaaeT emy rMbKocTb, He0bXoaMMYO ANA UCMOb30BaHUA B o4exAe. XOpOLWO U30AMPOBAHHAA U
W3roTOB/IEHHAA U3 HEPKaBEIOLLEro MEeTaN1a C BbICOKOM YNPYrocTbio, 3Ta MPOBO/IOKa MMEET AMAaMETP BCEr0 HECKOJIbKO
coTbix munammetpa (ot 10 go 11 coTbix), B 3aBUCMMOCTM OT ee NPUPOAbI: HUKENb MW HUKeneBoe cepebpo. Ee
ONIMHa COCTaBNAET HEeCKONbKO MEeTPOB, YTO CO343eT MHOMECTBO U3rMH60B TKaHU. OAHAKO TKaHb He HaCTONbKO
CneunanmsnpoBaHa, a NPUMeEHEHME HACTO/IbKO NPOCTO, YTo GpabprKa MOXKET NpeBpPaTUTb 0ObIYHOE 04EANO B rpetoLee
04,eAN0 32 HECKOIbKO YacoB” (L'Ouest Eclair, ot 15 mas 1922 roaa)

———————————

Le Thermoplasnie Electrique
“CALOR™

Le Thermoplasine Electricque “CALOR?”

est en vente dans les Magasing de la Société
N J

1923 r. Peknama Tepmonnactuka Calor
B 1922 roay kKomnaHusa Calor Hayana BbINycKaTb CBOM TEPMOMIa3M, KOTOPbIN BblN NpeacTaBAeH cieayoWwmnm obpasom:
“TMpuunHa NpeBOCXOACTBA Hallel TKaHW 3aKNoYaeTcss B TOM, YTO Mbl CMOT/IN TKaTb HaLIW HUTU CONPOTUBEHMUA
HenocpeaCcTBEHHO Ha CTaHKe. DTOT NPoOLEecc NO3BOAAET HaM NPeACTaBUTb BamM YCTPOMCTBA C HEOCMOPMMbIMMU
NpeMMyLLLEeCTBAMM, KOTOPbIE A0 CMX NOP OCTaBa/MCb HEM3BECTHbIMU. OTCyTCTBME acbecTa M HENPOHML@EeMan M30aALMS,
NMoKpbiBatoLLas TKaHW “Calor”, genatoT Ux NONHOCTbIO YCTOMYMBLIMM K BNAXKHOCTU. OHM paccyMTaHbl HAa BCE HAMpPAXKEeHUS
oT 12 no 220 BosbT 6€3 yaopoxKaHus. x Henb3a Mcnonb30BaTh B KAYECTBE rpesiki aas noctenm”. (1923 Calor)

1925 Yapnb3z Munbage u cbiHoBbA (KoBpbl ¢ nogorpesom. MNotpebnerHune: 30 BT). Mbl MmoXem noctaButb Ntobble ogeana
c nogorpesom, paboTatolme nNpu NtO6oM HanpaxkeHMU. Mbl MPOM3BOAUM ofesna Aana Keaptup (pabotatowme Ha 110
BOJIbT), aBTOMObOUAEN U camoneToB (paboTatowme Ha 12 uan 16 Bonbr).

TexHonorus, paspabotaHHan Ana TepMmoniasma, Aana Hadano ABym ApyrMm npogayktam Calor, ucnonb3yowmm rubkoe
oTONUTENbHbIE 31EMEHTbI: KOBPUK C NOAOrPEBOM U MOA0rpeBaTe b Aaa 6YTbINOK. (Katanor Calor 1926 Myseii Ultimheat)

1926 Tepmonnasm Calor ¢ BbiK/tO4aTeNEM HA LWHYpe 1926 Mar c nogorpesom Calor
(Katanor Calor 1926, Myse# Ultimheat) (KaTtanor Calor 1926, Myse# Ultimheat)
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1926 MMb6KNI Nogorpesatenb 6yTbiNOK Calor ¢ BbIKNOYaTENEM Ha LWHYpe
(Kartanor Calor 1926, Myseit Ultimheat)

1930 Opeano c nogorpesom, 120 x 80 cm, okono 50 BT. OHO O4YeHb NPAKTUYHO, U €r0 MOXHO OCTaBAATL
NOAKNHYUYEHHbIM Ha HECKOJIbKO YacoB B KpbITOW KpoBaTu (Bazar d’électricité, G Cochet). Bbikntouatenb Ha Kabene
NUTaHMA MOEHTUYEH BbIK/OYATENAM HA Kabensax ocBeLLeHmA

1930, CLLUA, NepBoe aneKTpnyeckoe ogeano ot KomnaHuu Samson United Corporation noctynuno B npogaxy

B aHBape 1929 roga AGKMH, KOTOPbIM TONbKO YTO 3anMaTEHTOBAA MOAENb 31EeKTPUUYECKOro ogesnna, Hayana ero
NPOM3BOACTBO M PacnpoCTpaHeHWe. 3aTem OH BNepBble NPeACTaBUT ero Ha CasioHe KEeHCKOro UCKyccTBa B lMapuike B
1930 roay nog, mapkoi Perfecta. OHo onucaHo KaKk “HecpaBHeHHoe” (PoTorpadma 1931 roga)

- Cable
Jouple

Résistancs
chaulfante

Tiasi/ Tegsu
Jupériew inferiewr

Cneayowmnili oOTPbIBOK O NEPCOHANIbHOM OTOM/IEHMM OTHOCUTCA K 1932 roay: HarpeBaemble TKaHW B BUAE KOBPOB,
Tanoyek, oAeas, TPUKOTa)Ka, KYPTOK, ... FAe HarpesartesbHoe conpoTusieHue (50 BaTT) U30/IMPOBAHO ABYMA
acbecToBbIMM NPOBOAAMM, BMIETEHHBIMU MEXKAY ABYMA CA0AMMU TKaHU (1932 bonni, dneKTpuyecTso B ropoe U
Ce/IbCKON MeCcTHOCTH)
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.. 1932 Alsthom u La Cie Générale d’électricité npeanaratoT Tepmonnasmbl; Jlemepcbe - TEPMONAA3Mbl U KOBPbI.

Cataplasme en
tissu soupls léger,
avee wne baie en Be
nelle livable, mon-

€ avec Fegu lateur

de chalewr & 3 tom-
pérutures, liveé avee
il souple
u Buis E'l‘ul'-ﬂl_i.'--!ll Comommation | Prix
e . | en wakis,
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IN® 17789, Prix ....... T »

= _—— = — — — — e

Prix sar demande.

1933 Bouchery npeacraBaseT B CBOEM KaTanore 3/IeKTPUYECKUE KOMMNPECChI-NPUMNAPKN, KOBPUKN C NOAOrPEBOM U
3/IeKTPUYECKUNE ogeana

1939-1945:

- OrpaHnyeHuA B UICNOIb30BaHMU U NPOU3BOACTBE BO PpaHuun,

- Passutmne B8 AHrnnun u CLLUA

1939: BTopada mmpoBas BOMHA M nociaeaytowme rogbl NPUHECAN OrPaHUYEHMA U HEXBATKY TOM/IMBA, BO3POXKAan
MHTEpPEeC K 3N1EKTPUYECKMM OfeAanam, KoTopble 6bli 0COBEHHO 3KOHOMMYHbI C TOYKM 3PEHUA SNEKTPOIHEPTUHU, a
TAKXKe KO BCEM 3/IEKTPUYECKMM CcUCTEMAM Nogorpesa noctenn. OgHAKo M3-3a OTCYTCTBUA CbiPbA, B YACTHOCTM HUKENA U
XpOMa, KoTopble Bbl/IM HEOBXOANMMbBIMM MATepPUANaMM ANA HArpeBaTebHbIX NPOBOAOB, MPOM3BOACTBO 3/1EKTPOOAEAN
npekpatunocb. Kpome Toro, c 6 utoHA 1943 roga npogarka anekTpooborpesatenen, oaean, oborpeBatenemn u
TEePMOMN/Ia3moB HblNa 3anpeLleHa, KpoMe KaKk Mo NpoAoBOAbCTBEHHbIM KapTOYKaM.

B R - S
ET Rocer MARCHAND Goilectro
3 -DE-SERRES - PARIS-XV* : .
103 a 109, RUE OLIVIER-D s 3 C L I N ET CIE
Télephone : VAUGIRARD 21-80 — R. C. SEINE 446,755 USINE A OMARTRES
- — e ——— = — 56, rue de Reverdy, Tél. 13.02,
DEPOTY A PARIS
” ~ = » 14, avénue de la Républigue
Appareils de Chauffage Electrique —— il o 5045
RADIATEURS obscurs et paraboligues
BOUILLOIRES
CAFETIERES
OHAUFFE-LIT
CHAUFFE-PIEDS
TAPIE-PHAUFFANT
- - FERS A REPASSER
i “‘*‘”"‘E S0P o CUISINIERES
Radiateurs paraboliques = Bouilloires RECHAUDS
oy : GRILLE-VIANDE]
Chauffe-lit & accumulation " |
{

e

1941 CnanbHoe mecto Poaxepa MapuaHga 1941 Kospwuku ¢ nogorpesom Toilectro
(macTxaB, 6bITOBOE 3/N1EKTPUYECKOE OTOMIEHUE) (macTxaB, 6bITOBOM 3neKkTpoo6OrpeB)

1941 (7 deBpans) - Korga Hayanu AENCTBOBATb OFPaHMYEHUS Ha NocTaBkM, KomnaHua Chaluvia Electrical Appliances,
33 rue Bergéere B Mapuike, Npeanoxmnna anekTpuyeckuin oborpesatenb ana Kposatu “ldeal” n anekTpuyeckuit
Komnpecc.

1942 Mcnonb3oBaHMe HUKENA AN NPOM3BOACTBa 60/bLMHCTBA HarpeBaTeNbHbIX 3/1IEMEHTOB 3anpeLleHo Bo PpaHLmK,
YTO BbIHYAMAO METAANYPrMYeckyto KomnaHuio Imphy paspabotatb HOBbIN 6€3HUKENEBbIN PE3UCTUBHbIN cnaas: RCR
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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
repondant 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.

JOokymeHT 13 Imphy 1942 roga, cnnas RCR (Myselt Ultimheat)

MioHb 1943 roaa: 3anpet Ha npogaky. Mpukas ot 5 ntoHa (OJ oT 9 nioHA) 3aNpeTns KOMNaHUAM NPoaaBaTh HANPAMYO
HaceneHuto, Npeanaratb Ha NPoAAKy, CAaBaTb B apeHAy UanM obmeHuBaTb 06orpeBaTenu AN KPOBaTeN, rpenku
ONR HOT, TPENKMU (3NeKTpUYECKME KOMMPECCHI), /IEKTPUYECKME OfesANa WU KOBPUKM C NOLOTPEBOM, KPOME KaK Mo
Ta/IOHaM Ha NUTaHuKe.

3a npegenamu PpaHUMN UCCNep0BaHMA NO CO34AHUIO KOCTIOMOB C 3/1IEKTPUYECKUMM NOAOrPEBOM ANA MUIOTOB
nctpebutenelt Bo Bpemsa BOMHbI NOBbICUAN 6E30MacHOCTb M NO3BOANAN NPOU3BOAUTENAM CAENATb BONee TOHKUe
W Nerko cKkaaabliBatolimeca ogeana. B yactHoctu, peyb naet o6 amepukaHckon komnaHuu General Electric, ogHom
M3 KPyMHEeMLWmx Nnpon3sBoanTenen snekTtpuyecknx ogesn. B 1945 rogy KomnaHMA Hayana pPekNamumpoBaTb CBOE
aBTOMaTUYeCcKoe 04en/0, NoAYepPKUBan CBSA3b CO CBOMM BOEHHbIM MPOM3BOACTBOM “Tenbix” KOCTIOMOB A1 NUIOTOB,
CpakaBLUMXCA B palioHe AnoHuMu.

dpaHuy3cknii npoussoauTenb Jlemepcbe pa3paboTan yTenseHHbIN “aBUALMOHHBIA” KOCTIOM, KOTOPbIM 6bin
CTaHAAPTU3MPOBAH MOC/E BOMHbI, U MOSTOMY CTasl KOHKYpeHTOM ans Airaile.

1945-1960. NMocneBoeHHOe BpemA. U3-3a HEXBATKMU YrnA pe3Ko BO3PACTAOT NPOAANKU INEKTPUYECKUX ofaean.
MoaBneHne 6e30nacHbIX TEPMOCTATOB U TaUMEpPOB B COrpeBaloLUX ogeANax U Komnpeccax.

B 1946 roay To/NIbKO HECKO/NIbKO Mpou3BoAUTENE CMOMIN BbiCTPO BO306HOBUTL Npon3BoAcTBO: Airaile B AHXepe
(openna, Komnpeccbl, BOEHHasA W rparkaaHcKaa ogexaa ana oborpesa), Calor B /InoHe (TepmonnacTeipu), Suzor B
BynoHb-ctop-CeH (TepmonnacTbipu, TKaHM ana oborpesa) u Verpillat (ogenana c nogorpesom) B JInoHe.

1947 Suzor - Tepmonnasma. HarpeBaTenbHbI KOMNpecc ¢ 3 YPOBHAMMW Harpesa, ynpasaaembimum 3
NosioXeHnAMM nepekatoyaTens. MNonHaa 6e3onacHocTb 6aarogapa ABOMHOMY TEPMOCTATY M BHYTPEHHEMN
0buBKe, obecneymBaloLEen OYEHb pPEry1Mpyemyto MoLHOCTb Harpesa: 50 BT. Paamepbl: 250 X 320 mm. [locTynHO
HanpaxeHne 110 nam 220 sonbT (Katanor Ultimheat)
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Tepmonnasm pacnpegenseT nonesHoe Tensj0, NPOCTO NYTEM NPUKAAAbIBAHUA K 6onbHOMY y4yacTKy. OHO
3aMeHseT CTapbli, HeyAOoOHbIA U rPA3HbIN Komnpecc. Tepmoniasm 3$pdeKTUBHO AeNCTBYET NPOTUB NPOCTYAbI,
6pOoHXUTa, NNEBPUTA, TPUMNNA,HECBAPEHUA KENYAKA U T.4.
OH MMmeeT NIerkoAoCTYNHbIN U peryanpyemblii NepekatovaTesb, KOTOPbIN MOXHO YCTaHOBUTb Ha 3 pa3/iMyHbIe
TemnepaTtypbl. HebonbliMe Haceuykn NO3BOAAIOT Y3HATb NOMOKEHWE NepeKNtovaTeNns OTHOCUTENbHO Pa3/INYHbIX
YPOBHel Harpesa 1 perynpoBaTh UX JaXKe B TEMHOTE.
ABTOMaTMuyeckme perynatopbl TemnepaTypbl. [lBa aBTOMaTUYECKN GYHKLUOHMPYIOLWLMX TEPMOPEryiaTopa
obecneymBarOT MakCMMaibHYlO 6€30MacHOCTb HA C/y4Yal, ecam YenoBek 3abypeTt ob ycTponcTee npwm
NMOAKIOYEHUM ero K TOKy. INeKkTpuyeckuii Tepmonnasm “Calor”, peKomeHA0BaHHbIN MEANLUHCKUM KOPMycom,
MMeeT CBOe MEeCTO B CEMEWHOM anTeKe, a TaKKe A1 HeobXoAMMOro MeANLNHCKOrO NPUMEHEHMA (katanor Calor, 1947 .,
Myseit Ultimheat).
WHyp gnvHoW 3 meTpa ocHawWweH MpamopHbiM 6akennToBbim
BbIK/JtOYATENEM, KOTOPbLIM NALMEHT MOXKET JIETKO YyNpaBaATb O4HOM
PYKOM U KOTOpPbI obecneynmBaeT TpU CTENEHN TEMNEPATYPbI, a TaKKe
BblKAtoyaTenem. NMonosxkeHue 0: BbikatoveHo; MonoxkeHune |: HU3KKUI;
Mo3sunuma 2: CpeaHuin. Mosuumsa 3: CUNbHbIN.
Mocne AOCTUKEHUA Kenaemol TemnepaTypbl OHa ByaeT aBTOMaTUYeCKM
COXPAHATHLCA HA MOCTOAHHOM YpOBHe. 3To npoucxoaut baarogapa ABym
TepmocTaTaM WK perynatopam TemnepaTypbl, KOTOPble MFTHOBEHHO
OCTaHaB/IMBAIOT TOK MPU YPE3MEPHOM HarpeBe M BOCCTAaHABAMBALIOT €0,
KaK TO/IbKO TemnepaTypa BO3BpaLlaeTca K HopMme. (fpenka Thermor 1949)

B 1949 roay npoussoautens Angevinois Airaile, yelt onbIT B Npon3BoacTse
TKAHEWN C NOAOrPEBOM M BOEHHOM 04X Abl C NOAOrPEBOM HaCYUTbIBAET
bonee 25 net, pelwmnn oTKpbITb opuc Ha aBeHo MouapT, 27 B MNapurke.
OH AemoHCTpUpOBaa HarpeTble ogeAsna U TEpMONAasmbl MOLLHOCTbIO
o1 50 go 180 BT Ha lMapukckon apmapKke B 1949 rogy, n B TOM Ke rogy B
Meue (rae oH Nosy4mn rnaBHbI Npus).
B 3TMx M34enmax Mcnosb3ytoTcs “cocTaBHble” HarpeBaTe/ibHble LWHYPbI
ABMALMOHHOrO TUNA, COCTOALLME N3 MHOMKECTBA CAaMOPEryampyoLmxca
BOJIOKOH YMNCTOFO HWKENA, HAMOTAHHbIX Ha TEKCTU/IbHbIN CEPAEYHUK C
BbICOKOM MEXaHMYECKOM NMPOYHOCTbIO U U30JIMPOBAHHBIX C MOMOLLbIO
osepcaranHra. OHU OCHaLEHbl TOYHBIMU TEPMOCTAaTaMM1, KOTOpPbIe
aBTOMATUYECKM OFPaAaHMYMBAIOT HArpeBs, Aae ec/n Nosib30BaTe b
3abbIBaeT, YTO OHM NoAKAtoYeHbl. OcobeHHO ycoBepLLIEHCTBOBAHHbIE MO
CPaBHEHMIO CO CBOMMMW KOHKYPEHTaMM, 3TM TEPMOCTATbl Hbl1M YCKOPEHbI
33 CYeT AOMONHUTE/IbHOIO cONpoTuBAeHUA. MOLHOCTb YCTaHaBAMBAETCA
C MOMOLLLbIO NOBOPOTHOFO NEPEKAOYATENA C TPEMA NONOKEHNUAMMN KOHTAKTOB U ABYMA BMNONAPHBIMM OTCEYKAMMU.
OH TaKxe npeanaraeT 40-BaTTHbIA HarpeBaTe/bHbIN XUMET, KOTOPbIW NpeacTaBadeT coboi ceoero poaa
HarpyaHuK 6e3 pykasos. OHW A0BONBHO WKWPOKUE, caoenaHbl U3 MPOYHOro XJ0N4aTobymaXKHOro XoncTa
M BbIMYCKAlOTCA C Pas3IMYHbIM HanpAxeHuem oT 6 go 220 B, Ans cenbCKOro, cenbCKOX03ANCTBEHHOIO U
MPOMbILLINEHHOIo NPUMEHEHWUSA (pasanuHble katanoru Air-Aile ot 1949 roaa, u katanoru Ultimheat ot 1951 roga.)

B nepuog c 1950 no 1960 rog, Ha 6ypHO pa3BMBAIOLLEMCA PbIHKE BO3HMK/IA KECTKAs KOHKYPEHLUS MeXay MHOMMMM
NPOu3BOANUTENAMWN OAEAN C NOAOrPEBOM U TEPMOMIA3MOB. BOT MX HEMONHbIM CMUCOK:
Abkin (A.), 95, 6ynbeap CynbT, Napuk 12-in. (bpeHa, Perfecta)

AEM ., 5, yanua MNpoueccun, Mapu.

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

Amplelec, ( marque Morphée)

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

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

Astoria, 26, p. CeH-LWapnb, Wnnbturxanm (bac-PeH).

Baugas et Cie, Chemillé (M.-et-L.)

Barriére (A.), 282 6ynbBap Bonbrepa, Mapuk 11éme. HoBelWwMn NPOAYKT: HOBENLLIEE 3/IeKTPUYECKOE 0AeANo,
N3roToB/IEHHOE U3 CUIMKOHOBOM CTEK/IOTKaHW (bpeHA Tentation)

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

Botteau, 37, rue Cambronne, Mapu.

Buga (Ets), O6epHai (bac-PuH).

Calor, mecTo A. KypTtya, J/InoH.

Camulco

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

Coillard (R.), pl. ae na Penabnuk, Kypcoi (PoHa).

Constellation, 16 ter, rue Censier, Mapu:.

Covex

C.R.E.O. ynuua ae na bapunbepu, /le-MaH (CapTe).
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Degois (Jean), (3atem Raymond Degois) mapka Jidé (1949 ok, 1962). petownii WHyp NO3BONAET OYEHb NETKO
N3roToBUTb rpetollee oaeano 6e3 3HaHMA anekTpuyecTBa. CeTyaTan rpenka gasa NocTenur, OYeHb ferkas, KOMMNaKTHanA
W nerko nepeHocnmasn. HepasbopHblii pe3ncTop, CKPYYEHHbIN B cCNMpasb MO 3anaTeHTOBaHHOM TexHonormn. Ogeano
c nogorpesom. YaobHoe. BbicokoKayecTBeHHasn wepcTb. apaHTMpoBaHHasa 6e3onacHocTb. Co3gaTtenb pesncropa as
aNeKTpuyeckoro ogenna, 66, Rue Francois-Chénieux Limoges (Hte Vienne)

Despont, 276, rue de Belleville, Mapu:K.

Elefo, O6epHait (bac-PuH).

Eletex, 27, r. ®eppaHabep, J/INoH.

Euphorie, (1950, 1955) 71 rue Hippolyte-Kahn, JInoH-Bunnepb6anH. MacTtepckue Euphorie Bbinyctuam 25 000
noAorpeBaemMblx 04esn B 3TOM ce30He, KomnaHua obnagaet 6onee yem 20-1e€THUM ONbITOM PabOTbI).

Fox, 64, bd de Ménilmontant, Mapu:. (TonbKo Tepmonnasmel).

Gautier (A.), 7, ynnua ge na MuHboHH, CeH-Pambep (PoHa).

Petit (G.), (mapka Gelux), 6, Place Léon Deubel, Mapux 16-a (co cTonkocTblo 80-20, XpOM U HUKEND).

Gervaiseau, 151, av. Georges-Durand, /le MaH. (To/IbKO TepMonaasmbl), NaTeEHT Ha BUMETaNNMYECKUIA TePpMOCTaT B
mapTe 1957 (Evo-Stop).

Guérillot (Pierre), (6peHp Filecho electronics) be3sonacHbiii 3NeKTpUUYECKUA MoaorpeBaTe/ib MOCTENU, HarpeBaTe/bHbli
KOBPUK ANA NEerkoBblX U rpy30BbIX aBToMobuaen, pagmatop Ana Harpesa Tpyb oT aHTUdPM3a, HarpeBaTesibHble
NoAyLWwKN 1 TeEPMONAACTbI, NOAOrPEB Nosa (Waccu), HarpeBaTeibHble XUAETbI 419 MOTOLMKIOB U TPAKTOPOB.

Mbep Mepunbo B 1951 rogy nogan naTeHT Ha rMBKYO HarpeBaTe/bHYIO TKaHb, cocToswyo u3s asyx nnctos PVC c
JINCTOM TONbIX HAarpeBaTeNbHbIX HUTEN, BCTPOEHHbIX MeXAy HUMKU. ITo 6bln NpeawecTBEHHUK ByayLLMX TMOKMX
NPOMbILLIEHHbIX TKAHEN U3 cunKoHa. 305 yauua ae benbBunb, Mapuxk 19-i.

Hawai, 16, yamua Jleononbg-bennaH, Mapuk.

Hudson France, 29, rue de I’'Hotel-de-Ville, JInoH.

Hornung, 12, quai St-Nicolas, Ctpacbypr (Tonbko Tepmonnasmbl)

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

Irga, 5, pto ato MapwemuH, Ctpacbypr.

Jema [Mo/IHOCTbIO CbeMHOE rpeloLLlee 04enno, C TEPMOPEryIATOPOM, YTO AeNaeT usgenme o4yeHb 6€30MacHbIM.
Kpacusbin MepuHo, Bce uBeTa (180 x 120 1 140x120), 46 rue de Paradis, Mapu:k 10-1

Jost (J.), BebneHxaim (Ht-Rhine). TepmonnacTMkn ToNbKO

Kalliste, KpbIlWwKn ¢ camoperynmpyroLmmcs COnpoTUBAEHNEM

Lampargent, 25, rue Claude-Terrasse, Mapu.

Manufacture de tissus thermiques 1, ynuua Xupap, BbeHH (U3ep).

Menneret (PA), ontoBble gucTpubbioTopsbl, bpeHa Andalouse, 38 Chapeau Rouge, Bopao

Philibert et Maury, 14 rue Béchevelin, /lnoH.

Floor (Ateliers P.), 93 rue Oberkampf, Mapux 11. KomnaHua ocHosaHa B 1900 roay, npeAocTaBaseT yCTONYMBbIE
LUHYPbI ANS TPEOLWNX 04eAN U NOAYLLIKK

Rachline (Ets), 39, bynbBap OpHaHo, CeH-[leHun (CeHa) (HarpeBaTenbHble MaTpachl)

Radialaine , /le-MaH

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

Raveleau (A.), La Grange-St-Pierre, NMyaTtbe. (mapka Equator)

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

Rossi-Paret, 49, ynuua Buktop-fyro, BbeHH (M3ep).

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

Sibéria - corpesatolme oaeana us WEPCTU U XN0MKa ¢ 3 HacTpolikamu Tenna (HuxHue Anbnbi)

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

Thermel, 33 pto ato Xowar, LLaTtopy. (KanudbopHuitckmin bpeHa)

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

Tisselec, 66 avenue Felix Faure, JInoH.

Treselle (Fernand.), Mapk dnnecept n 6esonacHoctb. C TepmocTaTamu U 3-ms
HacTpomkamu; 12, rue Godefroy St-Hilaire, nnne.

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

TONbKO ONA O3HAaKOMNEHNA U MOTYT 6bITb U3MEHEeHbI 6e3 npep,BapMTeanoﬁ KOHCyNbTaluunn

B 1955 roay Calor Hayana npoM3BOAUTb TEPMOCTAaTUYECKME ogeana nog
nnueHsuel CLUA. Ux TemnepaTypy MOXKHO 6bl10 perynmpoBaTb, UX HOBbIE
TepMocTaTbl MONHOCTbIO NpeaoTBpallanu neperpes. (1955, peknama. Konnekums
Calor, Ultimheat)

OA4HUM M3 KPUTUYECKUX 3aMeYaHUN B aApec HarpeBaTebHbIX O4EAN TOrO
BPEMEHM ObINI0 TO, YTO NONb30BaTE/Ib MOXET 3aCHYTb, OCTaBUB OAEM/10 Ha
MaKCMMa/IbHOM MOLLHOCTM, YTO B HEKOTOPbIX C/Iy4anX MOXKET NPUBECTU K OXKOram.
Mostomy B 1956-1957 rogax noABAAKOTCA pa3iMYHble YCTPOMCTBA, BKAKOYatOLWMNe
OYHKLMM aBTOMATMYECKOrO NPEeKpaLLeHNA Harpesa Nnocjae onpeaeneHHoro
nepuoaa.
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& - MINUTERIE -f.r‘tl't;.lfﬂp coupe e covrast de vorse
couveriuee clisullanie apuis ecoulement du Temps choisi
eoviwe 1o atinges ero1 hove, Elle vous procuri done

une seeurite absolur

) ?;rfﬂ'.lfnlgu est particuligrement recommandée
pour les enfants el les personnes dgées.

Reh 12-1 : 2.650 e,

B 1957 roay komnaHua Jidé npeacrasmna “Jidéstop”, Taitmep, KOTOpbI
aBTOMATUYECKM BbIK/ItOYAN HarpeTble ogesna. 3atem Coupatan BbIMyCTUA Ha
PbIHOK 3KBMBa/IEHTHbIV NpoayKT, a Calor Bbinyctnn ceoi “Tempomatic”. Chromex
nocnegosan 3a HUMK B 1958 rogy co ceomm “Stop Index”. Takke B 1958 roay
KomnaHua Jidé 3ameHuna cBol Talimep Ha YCTPOMCTBO C ABYXCTYNeH4YaTbim
HarpeBom, NPU 3TOM OAEAI0 aBTOMATUYECKM MEPEK/IOYaNOCh Ha MEHbLLYIO
MOLLIHOCTb Yepes onpeaeneHHoe Bpemsa (MateHT 1.198174).

C 1 anBaps 1957 roga 3Hak KayectBa USE-APEL 6bin BBeaeH TeXHUYECKUM
COKO30M 3/1eKTPOIHEPTETUKM ANA INEKTPUYECKUX oaean. 3To 66110
Heobxo4MMO B CBA3M C OMACHbIMW NPOAYKTaMM, MPOMU3BOLUMbBIMU B
6MKANWMIA NOCNEBOEHHbI NEPUOA, U MHOFOYNUCNEHHBIMU HECHACTHbLIMM
CNy4asAMM, NPOU30LLEALIMMM U3-33 HUX.

Crapbiit ctaHgapt NFC 6023, KOTopbIit 0XBaTbiBaa oAedna U TeEpMONAacTUKM
(KoToOpbI comeprkan TONbKO MPOCTble U OFPaHUYEHHbIE TEXHUYECKUE
TpeboBaHMA, TakKMe KaK nepecevyeHne NpoBoAoB, YCTOMYMBOCTb K U3TMbY,
TENAy U BAare U Haanyne oAHOro TepMocCTaTa) bbln 3aMeHeH CTaHZapPTaMM
NF C 73-147 (gns ogean c nogorpesom) n NF C 73-123 (ana Tepmonnasmos).
Vedette u Kalliste 66111 nepBbiMM NPOM3BOAUTENAMM, NMOAYHMUBLUMMU METKY
USE-APEL.

B cooTBETCTBMMU C 3TUMM HOBbIMMU CTaHAApPTaMM OblK co3aaHbl ABe
KaTeropmu B 3aBUCMMOCTM OT TUMA HarpeBaTe/IbHOrO 3/IeMeHTa:

- MOKPbITUA, NPOBONOKA UAN HarpeBaTeNbHbIA 3N1E€MEHT KOTOPbIX
NPUKPEenaeHbl K HeCYLLEN TKAaHM C NOMOLLbIO LWBOB UM NtOHOro Apyroro
3KBMBANEHTHOTO npoLecca. 3Ta KaTeropua bblna ob6o3HaveHa bykeoi T.

- NOKPbITUA, NPOBOA WM HarpeBaTe/ibHbIA 3/1IEMEHT KOTOPbIX HEMb3A CHATD.
JTa KaTeropwus 6blia ob6o3HavyeHa byksoi N.

Takke 6b1M co34aHbl ABaA KAacca B 3aBUCMMOCTU OT HANPAXKEHUA:

- 04enANa, KOTopble NOAKNYATCA HEMOCPEACTBEHHO K pacnpeaeIMTeNbHoM’
cetn 110 nnmn 220 B.

- ofleana, NnpegHasHauYeHHble ANS NUTaHUA OYeHb HU3KMM HanpsyKeHnem. “ (Equipement ménager 1961).
Perynsatop TemnepaTypbl CTan ob6A3aTeNbHbIM 415 TEPMOMNIa3MOoB, U NO KpaHen mepe Aga perynatopa Tpebosanmcs ans
ofess, KoTopble Tenepb NoAsepraavct 6onee yem 15 pasMYHbIM UCMbITAHUAM A1 MPOBEPKM MUX IKCMNYaTALMOHHOM

be3onacHocTu.

f

1959 Calor BbinyckaeT corpeBatouiee ogeano Textomatic, ocHalweHHOe CMCTEMOM HEMPEPbLIBHOTO KOHTPOSA
TEMMEpPATypbl U CYETYMKOM 3Heprun. K npoctbim ogesanam KomnaHusa gobasuaa onumio “Tempomatic” - Taimep

dBTOMaATUYeCKOro OTKNK4YeHUA
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1960 Calor Tempomatic (katanor Ultimeat)

1980 Chromex npepgnaraeT Bce CBOM ofesna C Nog0rpeBOM B BOAOCTOMKOM MUCMONHEHUU U C MapKUpoBKoi NF
“OrHecToliKoCTb”.

HarpeBaTenu ANA maTtpacos

1957 Mbl HaYMHAEM Hax04MTb Ha PbIHKE CUCTEMbI, KOTOPbIE PAcro/aratoTcs Nog, Nob30BaTesIEM, @ HE Ha HUM.

3T npeaMeTbl A0/KHbI ObITb OCHALLLEHbI CUCTEMOM KPEMIEHUIM M ObITb AOCTAaTOYHO YKECTKMMM, YTODbI HE UCTMPATLCA U He
CKNaabIBaTbCA camu no cebe.

MogorpeBaemblii Yexon aa maTtpaca Grizzli CocTOUT U3 BCTPOEHHOTO PE3NCTOPa MEXKAY ABYMSA CNOAMM TKaHW.

HUXHAA TKaHb CAYXKUT ONOPON A1 PE3UCTOPA, KOTOPbIA KPEMUTCA C MOMOLLIO 3aMaTEHTOBAHHOIO NpoLuecca niaeTeHus.
BepxHAA TKaHb NpUKneuBaeTca (NpoKaenBaeTcsa) cBepxy, No APyroi 3anaTeHToOBaHHOW TexHonornu. Pesuctop
MHOTOXW/IbHbIN, U3rOTOB/IEH U3 XPOMMPOBAHHOTO HUKENSA, MOKPLITOrO cneLmanbHbIM TEPMOCTOMKUM NAACTUKOM. 3TO HOBbIM
COBPEMEHHbIN MPOLLECC, KOTOPbIN NO3BOIAET NPOMbIBATL U3AE/Me, MO3TOMY OHO paboTaeT 1 B BoAeE.

MpoayKuma MMeeT [IBE HAaCTPONKM Harpesa U YaMHUTENb C BbiK/toYaTenem. Ee TepmocTaTt BoAOHENPOHULAEM M NONHOCTbIO

M30/1IMPOBaH.
(1957 r. ®abpuka TepmoTkaHei, myseit Ultimheat)

TECbMOI) 1 NNacTMKoBOM 06amLoBKoM. (KaTanor Jidé 1957 roga, mysei Ultimheat)
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CunnkoHoBasa usonauuna

MBKMe HarpeBaTesibHble WHYPbLI B TO BpeMA HE UMENM flaKka, AeNatoWwero X BOA4OHENPOHMLL@EMbIMU. 3aTeM LIHYPbI
NMOKPbIBaNUCh TEKCTUbHOM U30NALMEN (XIOMNOK, LWepCTb U T.4,.), HO He BblNI0 A0CTaTOMHO 3/1aCTUYHOrO NaKa, YTobbl cAenaTh
nX BoAoHenpoHuuaembimn. B 1939 rogy PVC Hayan 3aMeHATb pe3nHy B KaYecTBe U30NAUMKN A0 ObITOBbIX 3NEKTPUYECKUX
Kabenei. B 1949 roay, Korga npoussoactso PVC Bo PpaHumm ele ToNbKO HauMHanocb, KomnaHua Sarl Lyon Tisselec,
Bo3rnasndeman Mopucom-Nbepom Maplanem, gobasmna rubkuii nak ns PVC 1 nonmMstuaeHa BOKPYr HarpeBaTeslbHbIX
LUHYPOB. 3TO peLleHMe rapaHTUPOBa/IO ONPeae/IeHHYH YCTOMYMBOCTD K B/1are U XOPOLLYHO ’MBKoCTb. OgHaKO TEPMOCTOMKOCTb
PVC 6blna HeiOCTaTOMHOW 418 UCMO/b30BaHMA Ha NMPOBOAE, 3apsAeHHOM A0 7 Bt/m.

N306peTeHHas komnaHuen Dow Corning B CLLUA He3agonro go Bropoii MMpoBoW BOMHbI U 0bHapoaoBaHHas B 1944 roay,
CUIMKOHOBAA pe3nHa NepBOHaYabHO NpegHa3Havanacb 414 BOeHHOro npumeHeHmsa. KomnaHua Rhone Poulenc Havana
3KCnepumeHTaibHoe npomssoacTso cunamnkoHa (Rhodorsil) B /lnoHe B 1948 roay, a 3atem B 1954 rozly oTKpbina CBOW 3aBO/,
8 CeH-®oHce Hepaneko ot JIMoHa. 3TOT anactomep 6bln BrepBble UCNOAb30BaH AJ18 NPOMUTKM ONNETKN U3 CTEKIOBOIOKHA,
YTO NO3BO/INA0 HEBONBLUMM 3N1EKTPOABUraTENAM PaboTaTb NP 6osiee BbICOKON TeEMMePaType. ITOT CTEKNAHHDBIN LENK O4eHb
XOPOLLO BblAepKMBAET Harpes. CUIMKOHOBAA MPONUTKA NPUAAET EMY XOPOLUYO HEMPOHMULLAEMOCTb U YCTOMYMBOCTb KO
MHOTMM XMMUYECKMM areHTam. (1954 Meci, katanor Ultimheat)

Yike B 1954 rogy NponMTaHHaaA CUIMKOHOM M30AALMA U3 CTEKIAHHON ONNETKM NpousBoamaack KomnaHuei Silisol.

- Bckope nocne atoro, Korga 6bisin pa3paboTaHbl cMecU Ans BbICTPON BY/IKAHM3ALUUK B LENsX NPAMOM IKCTPY3MU Ha
3/1eKTPUYECKME MPOBOAHMKM, HAa4aNM NOABAATLCA CUIMKOHOBbIE HarpeBaTe/ibHble NPoBoAa. By/KaHM3NMPOBaAHHBIN CUANMKOH
coyeTaeT B cebe ypesBblyalHy TMBKOCTb C OT/IMYHOM TepMoCTonKoCcTblo (80 200-250°C), a xopoLuasa 3/1eKTpom3onaums
No3BOIAIET U3rOTaBANBaTb M3 HEro HarpeBaTe/ibHble MPOBOAA, KOTOPble 0COBEHHO NOAXOAAT ANA OAeAN U TMOKUX
HarpeBaTe/ibHbIX 3/1IEMEHTOB. 3Ta TEXHO/IOTUA 3aMeHMNa HEOMPEHOBYIO U30NALMIO, KOTOPAA TONbKO Hayana NoABAATLCA B
ofesnax c NogorpeBoM M r’MOKUX HarpeBaTeNbHbIX 31eMEHTaXx.

B 1958 roay, HeCMOTpA Ha AOPOroBM3HY, HarpeBaTe/ibHble Kabenn ¢ CUIMKOHOBOM U30/1ALMEN LLIMPOKO UCMO/Ib30Ba/IMCh
8 CLLA ans pa3smopaKMBaHWUA XONOAMIbHUKOB, yAaNeHUA CHera U Apyrux nogobHbIX NpUMeHeHU. 3To ob6bAcHAEeTCA
TEM, YTO CUIMKOH YCTOMYMB K BbICOKOW TEMMEpaType HarpeBaTe/lbHOM ¥WJibl, YCTOMUMB K XON04Y M 06/1343eT OTINYHBIMMU
repmeTusnpytowmmm ceomcteamm. O4HaKo HEAOCTAaTOYHAA MEeXaHMYeCcKaa NPOYHOCTb 3TOro Kabena BbIHYAMAA
npoussoauTenelt paspabatbiBaTb 4/ HEKOTOPbLIX MPUMEHEHUIN Kabenu, MOKPbITble TMOKON METANUYECKON ONNETKON. ITO
CTa10 HaYasI0M NPOMbILLNEHHOW SNEKTPUYECKON TPACCUPOBKM.

Ewe po 1959 roaa komnaHua Electrofil B }onHBMAe npeanoxumna n3onnmpoBaHHbIe PE3UCTUBHbIE CUIMKOHOBbIE NPOBOAA
(Silastic). B To Bpemsa Bce HarpeBaTesibHble Kabenn oaean M3rotasanBaanCcb NyTemM HAMOTKM HarpeBaTe/bHbIX MPOBOAOB
Mafioro gMameTpa Ha X/10N4aTobyMaXKHbI CepAeUYHMK, KOTOPbI He BblAEpPKMBAA OYEHb BbICOKOM TeMMepaTypbl,
HeobxoaMMOoN AN HeNpPepbIBHOW BY/IKAHW3ALMM CUINMKOHA. 3aMeEHA X/TIOMNKOBOTO CEPAEYHNKA HA CePAEYHMK U3 CTEKNAHHOM
HWUTW NO3BO/IMNA HANAAMTb 3TO MPOU3BOACTBO. ITa TEXHNKA UCMOb3YeTCA U CEroaHA.

B 1960 roay noAsBuiIOCb HOBOE TEXHMYECKOE pelleHne - UCMOoJb30BaHNE HEU30/IMPOBaHHbIX HarpeBaTeNbHbIX NPOBOAOS,
3a¥KaTbiX MeXAy MCTaMM CUANKOHOBOIO 3/1aCTOMEPa M apMMPOBAHHbIX CTEK/IOBONIOKHOM, @ 3aTEM BY/IKAHN3MPOBaHHbIX.
3atem cbopKa chopmmpoBana BogoHeNpoHuLaeMbln ncT. Mponssoautens Méneret nucan B To Bpema: “Bce Hawwm
Harpesate/ibHble O/leA/a OCHALLEHbI CMeLMa/ibHbIMU PE3UCTOPAMM, N30IMPOBAHHBIMM MO/, COBEPLUIEHHO HEBUAMMBIMM
KaHafnamu...

. JTa TeEXHUKa WNPOKO UCNOAb30BaNaCh (VI A0 Cux nop MCI'IOﬂb3VETCFI) B

6 - A NPOMBbILLZIEHHOCTU 419 HarpeBa 6apabaHOB HarpeBaTe/IbHbIMM IEHTaMM, @ TaKKe
S~ i BO MHOXECTBE MPUNOKEHWUIN, B KOTOPbIX TPebyeTca HAarpes NJAOCKON UK
e } A W30rHYTOW MOBEPXHOCTU. B 3TUX NPOMBILLAEHHbIX MPUNOMKEHMAX UCNONb30BAHUE
A\ . \ ,: CW/IMKOHA NMO3BO/IN/I0 AOCTMYb Harpy3KM Ha MOBEPXHOCTb A0 2 BT/cm?

Yxe B 1961 roay CMANKOHOBAA U30NALUA HAarpeBaTebHbIX 3/IEMEHTOB
ON1A 3NIeKTPUYECKUX 0AeAN U APYrUX TMOKMX NnpubopoB cTasia 04eBUAHbIM
TEXHUYECKUM peLleHnem. HeKkoTopble Npon3BOAUTENM HAYaAN UCNO/b30BATb ErO,

—

¥ —

une Cduvéﬂu'r-é ci‘ia_u.if;ﬁte Hanpumep, Tissélec, KoTopas npeasarana 2-KOHTYPHbIE BCTaBKM CO BCTaBKaMu
electrique

N3 CUIMKOHOBOM pPe3nHbl U 2 TepMocTaTa (3Ta KOMMAHMA OCHACTUAA UX JIMHUEN
3KCTPY3UWM M3 HarpeBaTeNbHOro NPOBOAA C CUIMKOHOBOMW M30AALMEN), U
Treselle co cBoMm ogeAnoM, KOTOPOE MMEI0 CaMOPErYINPYHOLLMIACA pe3uncTop,
CU/IMKOHOBbIM CEPAEYHUK U CUIMKOHOBYIO M3oaaumto. B 1965 roay KomnaHus
Thomson nocnegosana NpMMepy M OCHACTU/IA CBOM HarpeBaTe/ibHble ogenAna
CaMOpEryIMpPYHOLLMMUCA NPOBOAAMM C CUIMKOHOBOM M30NALMEN.

B 1970 rogy komnaHua Calor BbinycTMNa B NPOAAXKy HarpeBaTe/bHble 0AeANa,
MCMNo/sib3yA “HOBYIO 3/IEKTPUUYECKYIO CXEMY CO CBEPXITMOKO CUIMKOHOBOWM
M30N1AULNOHHOM 060N0OYKOM, obecneynBatolLen BbICOKYD MPOYHOCTb
¢4 . a.  HarpeBaTe/IbHOro anemeHTa”
Rition- ke KomnaHusa Resistelec-Tisselec, koTopasa npovnssoamaa 3ToT TUN r’MBKOro pesunctopa,
1965 Thomson heating blankets with insulated glass ~ 6bl/1a BblKyn/ieHa B 1973 roay cBOMM MOCTaBLMKOM [paniBepom Xappucom
filament resistors and self-regulating heating wires  (apmepuKaHCKMIA MPOM3BOAMTE/b PE3UCTUBHbIX MPOBOAOB U3 HUKENA U HUKENEBbIX
oniaiglass filsmentcore cnnasos), a 3aTem B 1984 roay komnaHueli Flexelec, cosaaHHoi AByMA rogamu
paHee. Bckope nocne 3Toro nornoweHua komnaHua Flexelec npekpatuna
NPOW3BOACTBO M30/IMPOBAHHbIX CUIMKOHOBbIX HarpeBaTe/IbHbIX MPOBOAOB.
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Ka6enu u HarpeBaTenbHble WHYpbI. lepBoe npumeHeHue B Cafl0OBOACTBE U PaHHUE 3TaMnbl UCNO/b30BaAHUA
aHTU¢puU3a ana TennoobmeHa

MpumepHo B 1925 roay HOpBEXKCKMI MHXKeHep No umeHun K. AkobceH 3ameTun, YTO CHer pacTasi, U PacTUTENbHOCTb
6blna Xxopowo BUAHA BAOMb BCEX NOA3EMHbIX IMHWUI sneKTponepenay. OTciofa BO3HMKAA UAEeA UCMNOb30BaTb
HarpesaTe/ibHble NPOBOAA ANA YBEJIMYEHUA CKOPOCTU POCTA CENbCKOXO3AWCTBEHHbIX KYNbTyp. Tak 3apoamnnach
3Ta OTpacab TensocHabXeHus, KoTopasa bbICTPO NporpeccMpoBana 6aarogapa MHOFOYUCAEHHBIM TEXHUYECKUM U
3KOHOMMYECKMM NPEUMYLLECTBAM, M KOTOPasA ObICTPO NPMBAEKAA HEMELLKUX, FONNAHACKUX U GPaHLy3CKMX Cal0BOA0B.

C Havana 1929 roaa B CeIbCKOXO3ANCTBEHHOM WKose Fontaines B CaoHe u Jlyape NnpoBOAUAUCL SKCNEPUMEHTbI MO
3N1IEKTPUYECKOMY Harpesy No4sbl 414 BblpalluBaHUA OBOLLI,GVI (noctaHoBNeHWe reHepanbHoro coseta CaoHa v Jlyapbl, asryct 1929 roaa)

B lonnaHguu nepsble oborpesaemMble Kabenn Ana cagoBoacTBa Oblv YCTaHOBAEHbI B KAYeCTBE IKCMEPUMEHTA 3MMOW
1929-1930 rr. B laare, Oendte n Potrepgame. OHM Bbln NpoM3BeAEHbl LWBEACKOW KomnaHuel Sievert de Sundyberg.
OHM cocToANM U3 PE3UCTUBHON NPOBOSIOKM gnameTpom 0,73 MM C NIMHENHbIM conpoTuBaeHnem 1,10 Om Ha meTp
TOKa. [1Ba BMTKa acbecta, HaMOTaHHble B MPOTUBOMO/IOXHOM HaMnpaBAeHUU, 3aTeM C/ION NPONUTAHHOM Bymaru u,
HaKOHeL,, CBMHLOBAA 060/104Ka ToAwmMHOM 1,3 mm obecneymBanm U30AALUIO U MEXaHUYECKYHO 3aWMTy NPOBOAOB
pe3suctopa. BHewHWI anameTp 3Toro HarpesaTesibHOro Kabensa cocrasnan 4,7 mm. CBMHLO0BAA 0600YKA C IMHENHbBIM
conpotueneHnem 0,13 Om TaKKe AeicTBOBaNa Kak NPOBOAHWMK 06paTHOro Toka. s 3Toro cBo60AHbIN KOHeL, Kabens
6bl21 NPUBaPEH K NPOBOJIOKE pe3ncTopa. Kaxabli Kabesnb AanHoi 50 M, MOMKET 3apaKaTtbcsa 40 5 A nam 22 Br/m (1931 BIP
MponaraHga uHpopmaumm n anektpudectsa N 37)
B cTpaHax ¢ cypoBbIM KIMMATOM, TaKMX Kak CKaHAMHABCKME cTpaHbl 1 [epMaHua, HarpeTble Kabenu, 3arnybaeHHble Ha 30
CaHTUMETPOB, NOALEPHKMBANN TEMNEPATYPY TEMINYHBIX CN0EB. HOUbIO TOK MOXKET BbITb YCTAHOBAEH Ha OYEHb HU3KUIA
YPOBEHb, @ SKOHOMMA PACXOL0B HA OTONNEHME OLLEHMBAETCA NPUMEPHO B 75% (Le Temps, 27 anpens 1932 .)

1936 YT106bI YCKOPUTL POCT PaHHMX OBOLLEN, CAA0BOAbI UCMONb3YIOT C/IOM NOCEBOB, HAKPbLITbIE CTEKAOM. YCMNeLHble
3KCMEPUMEHTbI C 3/IEKTPUYECKN HArPeTbIMU CA0SIMM OblIN XOPOLLO NMPUHATbI B Pa3fNYHbIX pernoHax ®PpaHumm u 3a
pybexkom. [insa atoro ¢ 1 despana no 15 mas 1935 roga B HuuLe 6bianM NpoBeAeHbl KOHTPOIMPYEMbIE UCTbITaHUA.
HarpeBaTenbHblii Kabenb cocTosn U3 Kabena, apMUPOBAHHOTO HUKENIMHOBOW XUAoW, U umen guametp 12/10 mm.
MoTpebasemas MOLWHOCTb COCTaBAANA OKOMO 3 KBT, unn okono 200 BaTT HA KBagpaTHbIM MeTp naowaaun. [MomHuTe:
HUKENUH Bbli CNAaBOM MeaM, LMHKA U HUKENA, MOXOXMM Ha HUKeNMPOBAHHOE cepebpo, 1 NPOU3BOAUICA HEMELKOM
KomnaHuein Obermaier] (1936 BIP Hom. 93, Myseit Ultimheat)

TONbKO ONA O3HAaKOMNEHNA U MOTYT 6bITb U3MEHEeHbI 6e3 npep,BapMTeanoﬁ KOHCyNbTaluunn

1: wnak, 2: Necok, 3: HarpeTbIn Kabenb, 4 ceTka, 5: NoYBa ANA FOPLIKOB 6: OrpaHMYUTENb TEMMNEPATYPbI
(1936 BIP # 93, Myseit Ultimheat)

Bo ®paHumu 6bICTPO pa3BMBANOCH Caf0BOACTBO C MCMNO/b30OBAaHUEM 3NEKTPUYECKOTO NOCAOMHOrO Harpesa, U 3TOT
TUN HarpesaTe/NbHOro Kabena 6bia1 6bICTPO CTAHAAPTUIMPOBAH ABYMA OCHOBHbIMUW GPaHLy3CKMMM NOCTABLLUKAMMU:
Cables de Lyon n Alsthom, ncnosb3syowmmmn npaMmoi HarpesaTe/ibHblIM NPOBOA. Bbia TaKKe ronnaHACKUIA NOCTaBLUMK,
KomnaHua Hollandse Draad in Kabelfabriek (Draka) ns Amcrtepaama, KoTopaa MCNO/Nb30Bana CNMpPanbHbIi
HarpeBaTe/IbHbIM NPOBO/, BOKPYr acbecToBOro cepAeyvHmKa.

HarpeBaTenbHble Kabenu bbiM 0cOH6bIM peweHnem Npobaembl HarpeTbix AeTanei, U ¢ TEX NOP OHWU LWMPOKO
NPUMEHAIOTCA B Ce/IbCKOM X03AlicTBe AnA oborpesa noceBoB. OA4HAKO 3TV Kabenn MoryT Mcnosib3oBaThCcA B
NPOMbILLNIEHHOCTU ANA OTHOCUTENIbHO HU3KUX HanpsaXeHU U HU3Kux Temnepatyp (4o 80°C Ha noBepxHOCTU Kabens),
B YaCTHOCTW, A/ TOro, YTobbl pacnpeaennTb TEMI0 Kak MOXHO 60/ee paBHOMEpPHO. B HacTosLlLee Bpems CyLLecTByeT
TPpY TMNa HarpeBaTe/IbHbIX Kabenew, KoTopble NepeyncieHbl HUXKe B ahaBUTHOM MOpPALKE:
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- A / HaunHas oT ueHTpa K nepudepun, kabenb Alsthom cocTomT 13 cTONKON HUKENb-XPOMOBOW NPOBOJIOKK C ABYMSA
MPOMMUTAHHbIMM BAaTHbIMU MPOKNALKAMMU, TPOMHOW acbecToBOM ONneTKol, 06epTKoM 13 NPONUTAaHHOW Bymaru,
KOPMYCOM M3 YMCTOFO CBUHLLA U, B HEKOTOPbIX CAyyasx, Aobasnsnacb AONOAHUTENbHAA 060104KA UAN NOSIOCKA U3
MOJIOCHATOrO 3/IEKTPOANTUYECKOTO LIMHKA, YTOObI M36eXKaTb 3N1EKTPON3a B pesynibTaTe bayKaatowmnx TOKos. AruameTp
OroNeHHOro NPOBOAA COCTaBAAET NPUBAU3UTENBHO 6 MM, A YAe/bHOEe CONPOTUBIEHNE MOXKET BapbMpPOBATbCS OT
0.5 no 2 Om Ha meTp (B 0bLLEM Ccnyyae BbiIOUpaeTca BesiMunHa, paBHas 1 Om Ha meTp). MaKkcMmanbHana ygenbHas
MoLwHocTb coctasasaeT 30 BT Ha meTp uamn okono 33 m.

- B / Kabenb Céblerie de Lyon 6bia caenaH u3 Npo4YHOro npoeoaa, M30AMPOBaHHOMO cnosimmu acbecrta U CMoNAHOM
bymaru, u cmaT. Bca cuctema bbila NOKPbLITA CBUHLLOBOW 060M104YKOM M 3alMLEHA OT XMMUYECKON KOPPO3UM
cneunanbHon obpaboTkol (cynbdypusaumnein), a 3aTem NoKpbiTa NPONUTAHHOMN Bymaroih U 06BA30YHBIM
apMupoBaHueMm. YaenbHaa MOLWHOCTb B LLesIoM Bapbupyetca ot 25 ao 40 Bt/m.

- C / Kabenb Draka (npoussoautca B onnaHamMm) 06blMHO COCTOUT U3 HUKE/Ib-XPOMOBOW NMPOBOJIOKU, NMPOKaTaHHOM
Ha acbecToBOM cepaeyHuKe (M3aenne ns acbecta) n oKpyKeH CMecbto (COCTaB KOTOPOM Ham HEU3BECTEH), KOTopasn
0b6pasyeT 3/1eKTPOM30NATOP U TENONPOBOAHMK. BCA cMcTeMa NOKPbITa CI0EM YNCTOFO CBMHLLA. B HEKOTOPbBIX CyYasx
Kabenb apmupyeTca, o60/104Ka NpoBoga achanbTnpyetca, obopaunBaeTcs NponMTaHHOM Bymaroi, 3aTem apMmupyeTcs
[ABYMS C/IOSAMU JIEHT, CHOBA achaNbTUPYETCH M, HaKoHeL,, obopaymBaeTca NponuTaHHon bymaron. HapyskHbi guameTtp
HeapMMpPOBaHHOro NPoBoAa coctasnseT ot 4,15 40 6,5 Mm. YaenbHaa MoLLHOCTb 06bl4HO cocTasnaeT 30 BT/m.
HarpeBaTenbHble Kabennm MMELOT, B HaCTHOCTU, TPU MHTEPECHbIX MPEMMYLLECTBA: NPOCTOTA MCMNO/b30BaAHMUA;
YCTOMUYMBOCTb K ONpeaeneHHbIM XMMUYECKMM BellecTBam (060/104Ka M3 YMCTOrO CBMHLLA); HU3KaA LeHa (Hanpumep,
Kabenb molHOCTbIO 1 KBT B HacTosiLee BpeMs CTOMT NPUMEPHO NOIOBUHY LieHbl MarHe3nasibHo- NOKPbITOM Tpyou Tol

Ke MOLLHOCTH).
(1938 3awmiueHHble 3nemeHTbl, FayTpeT, My3eit YabTumeriTta)

CABLES CHRUFFANTS .
e a = gaine plomb

%62 e b - couche rsolante

a
C- #i] resislant
Alsthom _ Cablerie Lyon & = ame asbeste
e= enue/appe
2 c
- e ol
Draka

Mpetowme kabenun Alsthom, Cablerie de Lyon, Draka (1938 3awmiieHHble
anemeHTbl, Gautheret, Mysein Ultimheat)

1938 HarpeBaTe/ibHbili Kabesb cYMTAETCA HarpeBaTe/ibHbIM YCTPOMCTBOM, KOTOPOE Hauaydwmm obpasom
oTBevaeT notpebHocTAm cagosoacTBa. OH COCTOUT U3 MPOBOAHMKA U3 BbICOKOOMHOIO CMiaBa (HUKENUH, HUXPOM,
HUKeNb, KOHCTaHTaH), U30/IMPOBAHHOrO HECKONbKMMM CA0AMU acbecTa M NPonUTaHHON Bymarn, n mexaHUYecku
3aLUMLLEHHOTO CBUHLOBOM 060/104KOMN, MOKPbITOM aHTUKOPPO3UNHbBIM NMOKPLITUEM, @ MHOTAA U ABOMHbLIM MOKPbITUEM
U3 CTa/IbHOM NeHTbl. MeTpuyeckoe ConpoTUBIEHME NPOK/IaLblIBaeMOro Kabena 3aBUCUT OT ANUHbI, HeobxogMmon ana
paBHOMEPHOrO pacnpeaeneHms Keaaemoro Tenna Ha AaHHOW MOBEPXHOCTHU.

MponssoanTenun cosgatot Kabenamn pasnnyHoin npoyHoctu, ot 0,15 Ao 2,55 Om/m, ANs yOooBAeTBOPEHUA BCeX

notpebHocTel
(CoBpemeHHble TexHonornu 1938 roga, npUMeHeHWe B Caf0BOACTBE 3/1EKTPUYECTBA).
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Fiw, 1. Coupe d'une biche chanllie par cables ¢lectrlijues,

CapoBoe pacTeHue, oborpeBaemoe 31eKTpU4ecTsom
(coBpemeHHan TexHnKa 1938 roaa, npMMeHeHne
3/1IeKTPUYECKOrO OTOMIEHUA B CaA0BOACTBE)
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B 1956 roay um 6binm ocHaueHbl 2500 ¢dpaHLy3cKMX pepm c 0b6LLelt YCTaHOBAEHHOM MOLWHOCTLIO 0Kosio 5000 KBT m

rogosbim I'IOTpe6ﬂeHMEM (MCKI]I-OHMTEﬂbHO B HOYHOE BpeMFI) oT 3 40 4 MUANNOHOB KBT/‘-I.
(O6orpes ¢ nomoLbto 3arnybneHHbIx rMbKMX Kabeneit. 1956 dnekTpuueckoe otonneHune B cagosoactae (Mysei Ultimheat)

B 1957 roay B pykoBoacTse EDF 6b110 onmncaHo NpMMeHeHME 3NeKTPUYECKOro Harpesa B caoBoacTBe. PekomeHayemble
3Ha4YeHun BapbupytoTca ot 150 ao 200 B1/m? ansa Hapy»KHbIX Hasecos u 80 - 120 Bt/m? gna nonok tenauu,

r + ot

; e

IneKTpuyeckuii 060rpes 3emsu, C NOABNEHUEM HarpeBaTe/bHbIX
kabenei (1957, Pykosoacteo EDF, Mysei Ultimheat)

Pa3nuuHble obnactu npumMmeHeHUA HarpeBaTe/ibHbIX Kabenewn

MNosiBneHne B 1929-1930 rogax v pa3BUTUE HarpeBaTeslbHbIX Kabenel gna cafgoBoACTBA AA/10 TONYOK ANA APYrUX
npMMeHeHUn. BogoHenpoHMuaemble M MOKPbITbie MEeXaHUYECKUM 3aLLUNTHBIM CBUHLLOBLIM MOKPbLITUEM, OHWU NIerKo
MOTYT UCMO/Ib30BaTbCA CaMOCTOATE/IbHO. bosnblie He 6bi10 HEOBXOAMMOCTM B TOM, YTOObI OHU OblIN BCTPOEHbLI B
060/104KyY, KaK HarpeBaTe/ibHble NPOBOAA TKAHEN U MeJsIKoro 6bIToBOro 06opyaoBaHmsA. CBMHLOBbLIN 3KpPaH COXpaHAeT
rmMbKocTb Kabensa, obecneynBas Npu 3Tom ONpeaeneHHY TEPMOCTOMKOCTb. TeXHO/I0rMA U30NATOPOB Pa3BMBaach,
yTo6bI OO6UTLCA HOslEe BbICOKON TEPMOCTOMKOCTM, U 3TO MOCTENEHHO PACLIMPAI0 061aCTb MPUMEHEHMUS.

Yke B 1938 rogy ¢ NnoMoLLblO HEKOTOPbIX U3 3TUX HarpeBaTeNbHbIX Kabeneh 6bIAN AOCTUTHYTbI ONpeaeneHHble
NPOMbILINEHHbIE YCNEXW, TaKMe KaK CylU/bHble Nevn A4 r1a3ypoBaHHOM NPOBOJIOKM, HAarpeTble BOAONPOBOAHbIE
Tpybbl A4NA NpeaoTBpaLLeHUs 3amep3aHna, pesepsyapbl gasa ¢oTorpadmyeckmx pacTBOpPoB U NapaduHOBbIE EMKOCTY.
3Tn kKabenn 3aTem UCNOIb30BAINCH B HU3KOTEMMEPATYPHOM HarpeBe }KUAKOCTEN U BO3AYXa, HANPUMEp, B CYLINAbHbIX

WwKadax, KAMepPHbIX NeYyax, CTeHaxX 1 NoJiax C NoAorPeBoOM
(1938 3awmieHHble 3nemeHTbl, FayTpeT)

B 1946 roay komnaHus E Clin B LLlapTe (Toilectro) nopana nateHT (FR928369) Ha HarpeBaTe/ibHbIN KapToOH ANA
MOTO/IKOB M HarpeBaTe/IbHbIX MaHenel. [oxoKe, YTo 3a 3TUM NAaTEHTOM He NOCAeA0BaI0 HUKAKOrO NPOM3BOACTBA.

3Ta KOHUEeNUMA NOTONIKA C MOAOrPEBOM MPUBEJSIA K HECKOIbKMM 3KCNepumeHTam. KaxeTtcA, nepBbIM COCTOACA B
1950 rogy B basene, roe marasuH 6bin 060pyaoOBaH NOTONKOM C HarpeBaTe/ibHbIMU Kabenamm molHocTbio 14,4 KBT,
NPOTAHYTbIMW B MeAHbIX TPyOKaX, pasmeLLeHHbIX Ha 12 cMm Apyr OT Apyra U BMOHTUPOBAHHbIX B LUTYKATYPKY MOTOJIKA.

Temnepatypa nNoTosKa He npesbiwana 45°C.
(BtonneteHb ASE, 2 ceHTAbBpa 1950 1., 1951 r. BIP N 153 Arts ménagers)

B 1963 rogy noasuaca nepBbiit GpaHLYy3CKUN Nnpumep 6bITOBOrO OTONNEHMA: HAarpeBaTenbHbl Kabenb,
BMOHTUPOBaHHbIN B No. OH 6bin NpeAcTaBNAeH Ha MeXAYHapoAHOM CTPOUTE/IbHOM BbiCTaBKe KomnaHuel Panélac. OH
paboTan 3a cYET TEMIOBOrO HAKOM/IEHUA B “HENUKOBbIE Yachl” (1963 r. OteuectseHHoe o6opyaosaHue N92, myseit Ultimheat)

TONbKO ONA O3HAaKOMNEHNA U MOTYT 6bITb U3MEHEeHbI 6e3 npep,BapMTeanoﬁ KOHCyNbTaluunn

B 1966 roay, Kak u B ciyyae C TEMJIOBbIMU OAEANAMU, CUUKOH M3MEHWU/T KOHCTPYKLUIO TMOKMUX MPOMbILLJIEHHbIX
HarpeBaTe/IbHbIX Kabenen n TKaHei.

Ha pblHKe cTann NoABAATbLCA HarpeBaTe/ibHble Kabenu, cocTosAwme U3 OANHAPHOro UAK ABOMHOro pesuctopa Fe-Ni-
Cr nan HUKenb-cepebpAHOro NPOBOAA, SNEKTPUYECKMN 3aLMLLEHHOFO 0600UYKON UAM ONETKOM U3 CTEKNOBATbl UM
CTEeKN0BaTbl U CUIMKOHOBOW PEe3unHbI.

[Nna NPOMbILWAEHHOTO NPUMEHEHMA (CYLUMIbHBIE MEYN, HAarPEB KULKOCTEN) U CE/IbCKOXO3ANCTBEHHOIO TEM006MEHa
3TU rpetome Kabenm mexaHUMYeCKU 3aLMLLAANCL TMBKOM 060104KOM M3 CBMHLA, CTaan Uan meaun. Ux anamertp
BapbupoBascs oT 4 A0 9 MM, Npu AMHeHOM conpoTueaeHnn ot 0,25 go 100 Q Ha meTp 1 obLuel molHocTh oT 30 go
40 BT/M. (1966 InekTpuyeckune HarpesaTenbHbIe 31eMeHTbl, My3el Ultimheat)

Pa3paboTka camoperynmpyowmxcs noausaTUNEH-yrnepoaHbiX Kabenel B KoHue 1960-x rogoB OTKPbING HOBbIM MYTb
ONA PbIHKA 3N1EKTPUYECKMX TEMNOTPACC, NOC/E TOFO KaK UX NepBOHaYasibHOE NMPUMEHEHWE B ObITOBbIX COTrpPeBatoLLNX
ofieasiax 3acTtonopuioch.

Heckonbko net cnycta, B 1975 roay, B pervoHe LUep 6b1a1 npoBeaeHbl UCNbITaHMA MO 0O0rPeBY AOPOKHOIO NOKPbLITUA
C MOMOLLbIO HAarpeBaTe/IbHbIX Kabesiei (OduumansHblii xkypHan ot 14 aHeapsa 1976 roaa)
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MMbKMe HarpeBaTesibHble WHYpPbI, C u3onaumnein ns PVC, cunmkoHa, PTFE nnau nonnoneduHa, ¢ ucnosb3oBaHnem
NPOBOAHWUKOB W3 PE3UCTUBHOIO UAU CaMOpPEryJMpyloLWeroca metanna, CTaan Ba*KHON HOBOW OTpPacabio
3N1eKTpOoHarpesa, NpM4Yem No mepe NOABAEHMA HOBbIX MPOAYKTOB OTKPbIBAa/IMCb HOBble BO3MOXKHOCTU. B KavecTtse
NPUMEPOB MOMHO MPUBECTU HarpesBaTe/ibHble WHYPbI 418 XON04AN/IbHbIX BUTPUH, HarpeBaTesibHble Kabenun ana
TENIOTPACC, CUCTEMbI aHTUOBIeAeHeHUA TPyOONPOBOAOB, aHTUOBAEAEHEHMA A0OPOT, OYMUCTKM KPbIL OT CHEra, 3aliuThbl
CYETYMKOB OT 3aMep3aHMA N ObITOBOM 3NEKTPUUYECKNA NOLOrPEB NONa.

CTeKNAHHaA HUTb U BbiICOKOTEMNeEpaTypHble rM6Kue HarpeBaTenbHble 3/1eMEHTbI, CO CTEK/IOBOJIOKOHHOW uM3onsauuei ans
BbICOKOTEMMNEPATYPHbIX NPUMEHEHUA.

MosBAeHME HOBOTO U30JIALMOHHOTO “TEKCTUNBHOIO” maTepuana, KOTOPbI MOMHO OblNIO TKaTb - CTEKAAHHOM
HUTKU, NPOM3BENIO PEBOJIIOLUIO B MPON3BOACTBE TMOKMX HarpeBaTeNbHbIX 31emeHTOoB. M306peTeHHble U BNepBble
npousseaeHHble B CLLUA komnaHneir Owens Corning 8 1937 roay, oHn noasuamcb Bo ®paHumnmn B 1938 roay. Ho Tonbko
B 1952-1954 rogax Bo ®paHunmM No AULEH3UN BbINO HaNAXKEHO NPOMBbILWIEHHOE NMPOU3BOACTBO 3TOrO BOJIOKHA. ITO
rMbKoe BONIOKHO (TaK»Ke Ha3blBaeMOoe CTEK/AHHbIM LIEKOM, NMOCKOJIbKY AMAaMETP HUTEN Bbl/l MOXOXK Ha AMaMETP LesKa)
dopmupyeTtca M3 pacnaasneHHoro npu temnepatype 1300°C ctekna. 3aTem OHO IKCTPYAMPYETCA U BbITATMBAETCA B
HUTK (NPAAN) CO CPEeAHUM ANaMETPOM OT 5 A0 9 MUKPOH, 06beanHEHHbIe B OTAeNbHble HATU oT 100 Ao 600 HUTeN.
3aTem 3T OTAeNbHbIE MPOBOAA rPYNNMPYOTCA M “cKpyumnBatoTca”’, 06pasya WHYpPbl, COCTAaBAAIOWME CEPALIEBUHY MTMOKNX
HarpeBaTe/IbHbIX 3/IEMEHTOB, NN 0OMOTKY 3N1EKTPUYECKUX NPOBOAOB.

CTeKknAHHaA HUTb Obl1la OTIMYHBIM 3/1€KTPOU30NATOPOM, HE BOCMAAaMeEHANACb M Bblna YyCTOMYMBA K BbICOKMM
TemnepaTtypam. Ee TaKkKe nnenm u TKaam, N Kak TONbKO OHA MOsIBMAACb, €e CTajn UCNOo/1b30BaTb A8 NPOU3BOACTBA
NPOCTbIHEN M TKaHeW. B KOpoTKon ¢opmMe OHa MCMO/b30BaNaACh ANA APMUPOBAHUA GOPMOBAHHbIX NAacTMacc. Yxe B
1948 roay CTeKNoTKaHM MCNOb30BaINCL KOMMNaHMel Tentation Npu NPoM3BOACTBE SNEKTPUUECKUX OAEAN, KaK 3TO YiKe
OeNnann HeKoTopble amepuKaHcKkme npomssoauTenn. OHU TaKKe BbICTPO 3aMeHUIn MHorve acbecToBble MaTepuansl,
BK/1H0YAA *KW/bl, BOKPYr KOTOPbIX 3aKPYy4YMBaINCh NPOBOAA HarpeBaTe/ibHbIX LWHYPOB.

— DERMIERE NOUVEAUTE : LE TEXTILE DE VERRE SILIONNE

employdé dans’ la  fobricotion de nos  couvertures chaoffantes éleciriques

L5 4 Luxe - Llegéreté - Solidité,
posséde des qualités Enccmbrerganl réelut,

V et des avantages technigues Chaouffege plus rapide,
inégalables, Isolemant alacirigus st thermique parfaiis,
. i Mon hygromsiriguee,
il es! inodore. imputrescible, inattogquable par les. mites, acides, rongeurs
: et ininflammaoble.

1 — Ce lestila répondant parfaitement aux qualités maximums requises pour la
fabrication des couverturas chauflantas o fuil ses preuves dons le monde entiar,

notamment aux U5 A

— LE TISSAGE JUTYE employd dés ['ongina de notre fabrication a fail notre
renommeée par ses qualilés de robustesse  d toules dprelves comme support des
dglaments élaciriques chauffants.

MyYKM HUTEN CTEKNAHHOW HUTK, 06pa3ytoLL e eanHbIN MpocnekT mapku Tentation 1948 roaa, BbINyLEHHbI KOMNaHWeN Barriere (Mysei Ultimheat)
nposoa (Mpon3BoACTBO CTEKNAHHOW HUTU, OKoM0 1960
rofia, ypoK B TEKCTUNbHOM WKone Bepsbe B benbrum,
my3eli Ultimheat)

Okosno 1960 roga Ha ¢paHLLy3CKOM pblHKE MOABMAUCH BbICOKOTEMMNEPATYPHbIE FTMOKME HarpeBaTe/ibHble 3/IEMEHTbI,
coaeprKallime HUKeNb-XPOMOBBIA UAU HUKENEBbIN Pe3UCTOP, 3aKAHOUYEHHDbIN B CTEKNOTKAHb. ITOT METOZ, NO3BOAUA
[0CTMYb MaKCMMaibHOM Temnepatypbl 550°C.

TakMMm 06pa3om U3roTaBAMBAIUCL NEHTbI UM TECbMA, @ TaKKe NMPOCTble TKAaHM Pas3INYHbIX GOPM, KOTOPbIE MOMXKHO
6b1710 U3roTaBAMBATL NoOA, 106YI0 NOBEPXHOCTb NyTEM COOPKM NPOCTbIX TKaHE Tpebyembim obpasom.

Bnaromapa cBoel rMHGKOCTU U TEPMOCTOMKOCTU, OHU UCMONb30BAINCL ANA 06OrpeBa aBTOK/AAaBOB, Pe3epByapos,
BOA0eMOB, TpyboK, Tpyb 1 nabopaTopHoro obopyaosaHua (puc. 2 1).

3HauMTenbHO 6osiee MOLLHbIE, YEM LUIHYPbl ObITOBbIX 3NEKTPUYECKUX OAEA, HEKOTOPbIE NEeHTbl MOTyT obecnevynTb
NOBEPXHOCTHYO MowHOCTb 0.4 - 1,25 Br/cm’.

3aMeHMB CTEK/0 KBapPLLEM, YAAN0Ch A0CTMYb TemnepaTypbl 800°C (1966 r. HarpesatenbHbie anemenTbl, Myseit Ultimheat)

TKaHW U TMBKME HarpeBaTe/IbHblE TKAHU U3 CTEKIOTKAHU
(1966 r. dneKTpuYeckne HarpesaTeNbHble 3NeMeHTbl, My3eit Ultimheat)
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Hesagonro po 1966 roga npombllwneHHble HarpeBaTesibHble 31eMeHTbl U3 rpadmTa, HAHECEHHOrO Ha CTEKNOTKaHb,
Havyann NoABNATLCA HA PbIHKE. PE3UCTOP COCTOAN M3 CETKM, COCTOALLEN U3 YUPE3BbIYAaNHO TOHKUX MYYKOB CTEKNAHHbIX
BOJ/IOKOH, @ CETKA NOKPbITa cAoem KoanomaHoro rpadmta obblYHON ToAWwMHbI. MonydyeHHaa TKaHb Hblna rmbkoi, a
€e 3/1eKTpMYEecKoe ConpoTUBAEHUE MOXKHO BblNO perynmpoBaTtb B 3aBUCUMOCTU OT TOALLMHbI c10A. MaKCcMManbHO
AonycTuman TemnepaTtypa coctaBasana npubnamsmtenoHo 220°C, a B OTHOWEHMM NOABUBLUIMXCSA BNOCNEACTBUN
HarpeBaTe/IbHbIX 3/IEMEHTOB U3 YI/IEPOAHOIO BONOKHA TeMMepaTypHbI KO3GOULUMEHT Bblal Cierka oTpULaTeIbHbIM.
OAHVMM 13 JaBHUX NPUMEHEHWUI STUX CTEK/IOBOJIOKOHHbIX TKAHEN M XPOMOHMKENIEeBbIX HarpeBaTe/IbHbIX NPOBOAOB
66111 nabopaTopHble KonboHarpesaTenn. 3aTem UX BA3aAU, YAaCTO BPYUHYHO, 4TOObl NONYYNTb NONYKPYFAble
HarpesBaTe/ibHble 3N1eMEHTbI.

1913-1980 BbicokoTemnepaTypHble ac6ecToBble TKaHU C NOAOrpPeBom

B koHue 1913 roga komnaHua E. Clin et Compagnie 6bi1a ocHoBaHa B [Mapuke. Ee aeatenbHOCTb bbljla OCHOBAHA
Ha NJieTeHUN TMOKUX HarpeBaTe/IbHbIX 3/1IEMEHTOB C acbecToBOM U YTOYHOM LEnblo U3 CTOMKOM HarpeBaTe/IbHOM
NPOBOJIOKM. ITO bblNa TEXHONOMUA, aHaNorMYHaa TexHonorum Kamuna Spprotra. OgHaKko oHa 6bin NpeaHasHavyeHa
CKopee A/ MCNO/b30BaHMA NPU BbICOKUX TemnepaTypax. [aA 3TOro Mcnoab3oBasnCb TKaLKME CTaHKM AnA
M3roToBNeHUA 06pe3KoB. BONbWNHCTBO HarpeBaTeNbHbIX TKaHeW, pa3paboTaHHbIX noa mapkoi Toilectro,
MCMOJIb30Ba/IMCh B KECTKUX 3/IEKTpONpnbopax, TpebyrolmMx BbICOKMX TEMMNEPATYP, TAKUX KaK pagmaTopbl, TOCTEPLI U
neyn. MoCKOMIbKY OHM NErKO FHY/IUCb, NX TaKXKe MCNONb30BaN B TAKMX YCTPOMCTBAX, KaK KOPEBAPKN N HAKOMNUTE/IbHbIE
HarpesBaTeNu 41A NOKPbITUA BOKPYr pe3epByapoB, B KOTOPbIX HAarpeBanCh KUAKOCTH.

3T HarpeBaTe/ibHble TKaHW BblIn 06pa30BaHbl KAPKACOM U3 KOHCTAaHTaHa UKW HUKE/Ib-XPOMa U Lienbio N3 acbectoBoro
nposoga. MpoBoaa 6blAM PACNONONKEHbI KaK B CUTE, YTO CO34,aBas0o BEHTUAALMUIO U obecneynBaso NPeBoCXoaHYH
TennoByto 3¢ PEKTUBHOCTb. MONOTHO, HAaTAHYTOE BEPTUKANBLHO HA OTKPbLITOM BO34YXE, JOCTUraN0 TEMMEPATYPbl OKO/O
100°C npu pacxoge 0,4 BT Ha cm? 1 250°C npwm pacxoge 2 BT Ha cm?. Mpu mowHoctn 3 BT/cm? NpoBoga NOKpacHeoT U
pa3pyLaT acbecT.

B 1921 roay KomnaHusa Clin 3anateHToBana HarpeBaTe/ibHble TKaHW, B KOTOPbIX XO/CT, U30/IMPOBAHHbIN MexXay
NnaaHKamu U3 caodpl, 6bln YCTaHOBAEH B METAaNNIMYECKUI KapKac. 9TO chOpMMUPOBAO HKECTKYO CUCTEMY, KOTopas
obecneynna MakCMmasbHYO MOLWWHOCTb 5 BaTT Ha cm2. (MHpopmaLma ns Katanora Toilectro, 1939)

KomnaHusa Clin Take BbinycTUaa psag noayrubkux HarpeBaTesibHbIX MaTOB C MEHbLUEN NMOBEPXHOCTHON MOLLHOCTbIO
0,04 Bt/cm? (50 BT g 35 cm x 35 cm).

Mpoun3BOACTBO 3TUX PE3UCTOPOB, LMPOKO MCMO/Ib3yEMbIX B ObITOBbIX 3/IEKTPUUYECKUX paanaTopax MU KOHBEKTOpaXx,
NpPoAoNXKanocb 6e3 TeXHNUYECKUX MameHeHuin go 1980-85 rogoB. B 4ONONHEHWE K HU3KON CTOMMOCTMU, 3TO
conpoTusieHne bblIo 0COBeHHO TUXUM, 6e3 Wyma nNpu pacwmpeHun. OCHOBHbIMK NpousBoauTenamm 6biam Clin
(Toilectro), La Toile Electronique, Noirot n Thomson.
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Ghauffage et Rhéostats

PRIN SUR DEMANDE

T

E. Clin u Cie aenatot peknamy B rasete «O6wwmin 0630p AcbecToBas HarpesaTtenbHas TKaHb Toilectro (katanor 1931 r.).
aneKTpuyecrsa, 1922 12 man 1921 r. E. Clin 3anaTeHTOBaNa 31EKTPUHECKUI XONCT C
apPMUPOBaAHWEM CNOAAHBIMU NAAcTUHamMu (577486)
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ELEMENTS CHAUFFANTS TISSEY

Nos ¢léments chauffands,
tissés sur des métiers
spéciaux, sont constitués
par une chaine en fil
d'amiante et une trame
en fil résistant.
lls comportent, suivant
e L les demandes, 2 ou plu-
sieurs sorties et pauvent
étre blindés.

CORDONS

CHAUFFANTS

APPLICATIONS INDUSTRIELLES

> POUR PASSER COMMANDE

yoary i

Pritre de nous indiquer exactement

1939 AcbecToBble TKaHble 3N1eMeHTbI
(Kartanor Noirot 1939, Myseit Ultimheat)

HeapmupoBaHHble HarpesaTesibHble Kabesin ¢ acbecTOBOM XMOM, ANA MPOMbILAEHHOTO
npumeHeHun (katanor Noirot 1939 roga, mysei Ultimheat)
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HarpeBaTesibHas TKaHb ¢ ac6ecToBO Lenbto, UCNosb3yeman
npv Temnepatype o 450°C (1950 OmsarT)

i
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AcbecToBas TKaHb ana oborpesa (1960 Toile-électronique, Myseit Ultimheat)

“Acbect obnagaet 60/1bLION TMOKOCTLIO, XOpoLUen BUOPOYCTOMYMBOCTLIO N HE ABIAETCA XPYNKMM. YacTo ncnonbayerca
cMmecb (Kommepyeckuin copT) ns 85% acbecta u 15% TeKkcTuas (xnonok, ¢pmMbpaH) ¢ MakCMManbHOW TemnepaTypol
250°C. Kpome Toro, ecTb eLle ABa KayecTBa, cnocobcTeyrolme pabote npu 6onee BbiICOKMX Temnepatypax (450 u
800°C). B npakTMyeckom cmbicsie acbecT Ucnonb3yeTca B OCHOBHOM NpW TeMnepaTypax, He npesbiwatowmx 450°C, nnm
600°C B MCKNIOYUTENbHbIX CYYasnx, ecan pedb uget o6 nsgennn. Acbect B OCHOBHOM MCMOb3YEeTCA B BUAE XOJICTa,
npuyem Lenb obpasyeT M30AALNIO, @ KAPKAC - S/IEKTPOHarpeBaTeIbHYI0 YacTb.

Llenb coctouT 13 601bLIOr0 KOAMYECTBa TOHKUX acbecToBbIX HUTEN. HUTKM OCHOBbI PacnonaratoTcA Ha PACCTOAHUM
Apyr OT Apyra B COOTBETCTBUMN C HYXKHbIM NpuaoxKeHnem. CocTaB KapKaca CUIbHO BapbMpyeTca B 3aBUCMMOCTM OT ee
pa3sMepoB U }KEeNaeMoro npumeHeHus. Yalle Bcero MCnosib3yoTca caeaytowme MeTansbl: HUKeNb-XPOM, KOHCTaHTaH
W HUKeNeBble CMNABbI, Yallle BCEro B BUAE NPOBOMOKK, @ MHOMAA NIEHT AW WHYpoB. CevyeHne NpoBoaoB HeHObLIOE,
Hanpumep, ot 0,10 go 1,30 mm. Korga npoBOAHWK AONKEH HAaXOAUTbCA B BEPXHEM YacTu, NnpoBoaa rpynnupyroTca
napannencHo apyr Apyry. PacnonoxeHue Kapkaca MOXKeT ObITb CaMbIM Pa3HbIM, B 3aBUCMMOCTM OT NpeaHa3HaYeHuA
anemeHTa. Hanpumep, aTto moxKeT bbITb 04Ha Lenb, COCTOALWAA U3 O4HOrO NPOBOAA MW HECKOJIbKUX NMPOBOLOB,
CrpynnUPOBaHHbIX NapaniiesibHO, C PeryasapHbIM PacCTOAHUEM MeXAYy NPOBOAHUKAMU (MAU HET), HECKONbKO
uenen, nogatowmx TpexdasHoe nan asyxpasHoe NUTaHWe, UM BO3IMOMKHAA FPYNNUPOBKA NOCNE[0BaATENbHO UK
napannenbHo M T.4. 9TU NONOTHA MMEIOT KaMy U3 acbecToBOM NPOBONOKM, KOTOpPasA TOJLWE, YeM LLeMb, U YAcTo
MeHee KayecTBeHHas. Mpu Npon3BoACTBE TKAHEN €AUHCTBEHHbIM OrpaHUYEHMEM ABASETCA PA3Mep TKALLKOrO CTaHKa,
LWMpPWHa ero pambl, 06bI4HO oT 20 g0 800 mm. MocTaBaAemble 3N1EMEHTbI UMEIOT OTHOCUTE/IbHO HEGO/bLUYIO M0LWAAb
MO MEXaHUYECKUM U MPaKTUYECKUM MPUYMHAM (3amacHble YacTKu), C yY4ETOM BO3MOMKHOCTEN TKALLKUX CTaHKOB
(McknoUMTENbHBIM Makcumym 1 m2). AcbecT 0bnaaaeT HU3KOM SNEKTPOM30AALIMENA, MOITOMY XONACTbl 0BbIYHO KpenATcs
K OMopam C NMomoLLblo HOYOHKOB M3 Mbl/IbHOFO KaMHs nan dapdopa, KYCOUKOB catogbl U T.4. B HEKOTOPbIX CayyYanx
OHM NOAAEPKMBAIOT PE3UCTOPLI, @ CAMU YAEPKMBAOTCA METANINYECKOW pamoi. [pyrMm BaXKHbIM NPUMEHEHUEM
ABNAOTCA HarpeBaTe/lbHble WHYPbI, COCTOAWME U3 KanMbpPOBaHHOW ac6ecToBOM OYCUHbI, HA KOTOPYHO HaMOTaH

METaINYECKUIA MPOBOAHMK N NMOKPLIT (MAK HeT) acbecToBOM ONAETKON UAN APYTUMW U30NUPYIOLLMMM BelecTBamn’”.
(1966 dnekTpuyeckme HarpesaTenbHble 3nemeHTbl, My3eit Ultimheat)
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AcbecToBan HarpesaTe/ibHas TKaHb, a TakXe acbeCcToBbIN HarpeBaTe/ibHbIN WHYP M onieTKa
(SnekTpuueckune HarpesatesibHble anemeHTbl, 1966 rog, Myseit Ultimheat)

B aBrycte 1977 roga oco3HaHWe omnacHOCTM acbecTa NpMBEO K NPUHATUIO NEPBOrO AeKpeTa O 3alimTe paboTHUKOB,
noABepratoLmxca BO34eNCTBUIO acOeCTOBOM Nbl/M, 33 KOTOPbIM NOC/eA0Ba MNOHLIN 3anpeT acbecta Bo OpaHUmMM B
1997 roay. B pe3ynbraTe 3TV TMNbl HarpesaTeibHbIX 3/1IEMEHTOB MCYE3M C PbIHKA.

MnacTudmMuMpoBaHHbIE TKAHU U HarpeBaTe/ibHbIe JIeHTbI

PaspaboTtaHHbie B 1940 rogy ¢ UCNOAb30BAHUEM PE3MHOBOW M30A5LMU, STU TMOKME TKAHM BbICTPO HALWAWM NPUMEHeEHME
ONA aHTMobNefeHNTEIbHOM 06pPaboTKM KpblibeB CaMOJIETOB.

B Hauyane 1960-x rogos, nocne pa3paboTtkm PVC 1 cMANMKOHOBbLIX 3/1aCTOMEPOB, OblIM CO3AaHbl NepBble TMbKMe
HarpeBaTe/ibHble 3/1eMEHTbI 418 NPOMbILIEHHOTO UCMONb30BAHMA, OHW MOABUANCL B BUAE NIEHT U NAACTUH. Bonblian
YyacTb UX M30AAUUKU BblNa BbIMOAHEHA NOMMEPU3OBAHHOM AU BYJIKAHW3NUPOBAHHOW 31aCTOMEPHOM CMOJ/ION BOKpPYT
HarpeBaTe/IbHOro NpoBoAa. B KauecTse aflactomepoB ncnonbzoBanucb PVC, CUIMKOH U MHOTAA@ HEOMpPEH.

CyLiecTBOBaM TaK¥Ke TKaHbIe XO/CTbl, KOTOPbIE U3rOTaB/IMBA/IUCL C MOMOLLBIO INCTA C acOeCTOBOM LLenbio U HUKE/b-
KaNbLMEBbIM MW KOHCTAHTAHOBbIM KapKacoM, MOMELLEHHbIM B CUJIMKOHOBbLIN refib. 9T rmbKue 6/10K1 U3roTaBAMBaAUCh
TO/IMHON OT 2,5 0 5 MM, B npsimoyronbHom popmaTe (%o 0,90 x 0,20 m) nnu keagpatHom dopmate (a0 0,50 x 0,50 m),
C NnepemMeHHOM NIOTHOCTbIO MolwHocTH, oT 0,4 Ao 1 Bt/cm”. VX makcmanbHaa TemnepaTypa coctasnsna 250°C.

C rogamu TEXHONOTUA UX U3rOTOBNEHUA COBEPLLUEHCTBOBANACb, M OHM CTau U3roTaBAMBATLCA C UCMO/Ib30BAaHMEM ABYX
MoJIOCOK CUNNKOHA, apPMMUPOBAHHOTO CTEK/IOBO/IOKHOM, BY/KAHU3UPOBAHHbLIX BMECTE MYTEM Ha/IOKEHMA HA HUX /IMCTa
HarpeBaTe/IbHbIX NPOBOAOB.

B HacTosilee Bpema 3TOT METOZ LUMPOKO MCMO/b3yeTcs B NPOMbILIEHHOCTM A1A HAarpeBa NAOCKUX MOBEPXHOCTEN,
UMAnHApUYeckux 6apabaHoB 1 HarpeBaTesibHbIx 6apabaHoB..

HarpeBaTenbHas neHTa Rubancalor nponssogctea RAS onoscbiBaeT He TOIbKO NOTO/IKU, HO M OCHOBaHUA CTEH
(1958 Ram- bert, Le chauffage, My3ei Ultimheat)
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Uctopuuyeckoe seeaeHue 8

B 37OT ke nepuog Oblnn cO3[aHbl HarpeBaTebHbIe NOMOCHI, COCTOALLME U3 NAPaNeNibHbIX NPOBOAHMKOB,
BMOHTUPOBAHHbIX B MOJIMBUHMUNOBbLIE NIEHTbI, NpeacTaBasatoWwmMe cCO60ON NEHTY WUNPUHOMK 13 MM U

obecneynBaloLLyto yaenbHy MolHocTb 20-25 BT/m npu Temnepatype go 100°C.
(1966 dneKTpuyeckme HarpesaTebHble 31eMeHTbl)

CWAMKOHOBbIE HarpesaTenu, TepmosieHTa, ¢osbra gna Harpesa nosepxHocTel u bapabaHos (Kkatanor Ultimheat, 2012)
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YacTtb BTOpasn:
TexHONOrn4yecKan 3BONOLMUA HarpeBaTe/IbHbIX 3/1IEMEHTOB

MeTtannnuyeckue HarpesartesibHble NpoBoOAaA

Koraa Kamunb dpproTT paspabaTbiBan cBou nepsble rMbKMe HarpesaTebHble 31eMeHTbl, ero nccneaosaHusa 6bian
cocpefoToYeHbl Ha HUKeNeBbIX NpoBoAHMKax. OH caenan sToT BbI6OP U3-3a BbICOKOrO TEMMNEPATYPHOro KO3pPpULUMEHT],
4yTO AenaeTt UX YCTOMUYMBLIMU K pXKaBUYMHE M camoperynmpyrolmmnca (bnarogapa A4BOMHOMY CONPOTUBAEHUIO B
AnanasoHe ot 20 go 200°C). Apyrummn meTannamm, UCnosnb3yembimu B KoHLe XIX BeKa Ana HarpesaTe/ibHbIX 3/1eMEHTOB,
6b11M NNaTuHa (goporas), Keneso (oKMcnsemoe), HUKenesoe cepebpo (HN3KKUIA TemnepaTypHbIn KoadduumneHT), meap
(o4eHb HU3KOE yaenbHOe CONpPOTMBAEHME).

MosBuMBLIMECA BCKOpE nocne 3Toro peppoHUKenn No3BOAUAM OTPAHUYUTL ANNHY HEOBXOAUMBIX HArpeBaTebHbIX
NpoBOAOB, MOCKOAbKY OHW 06aagann 60nblWIMM yaeNbHbIM conpoTuBaeHneMm. Hanbonee pe3McTUBHbLIA Cnnas,
NCNONb3yeMbIN A/1A HarpeBaTe/ibHbIX 31eMeHTOB, cocToAn 13 30% xenesza n 70% Hukena. Ero yaenbHoe conpoTnsaeHme
Maso U3MEHANOCb B 3aBUCUMOCTM OT TeMNepaTypbl (TemnepaTtypHbin KoadpduumeHT 0,0009°C, T.e. B 5 pas meHbLIe, Yem
Y unctoro HuKena - 0,0054). OHM NpPaKTUYECKN He PrKABEIOT MPU BbICOKMX TemnepaTypax, No3TOMy MCMNOAb30BaANCh B
OCHOBHOM B nevax, paguatopax u Toctepax.
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MN3meHeHue yaenbHOro CoONpoTUBAEHUA: KPMBAA B 3aBUCUMOCTM OT COAEPMKAHUA HUKENA B GeppOoHUKeneBbix
cnnasax (La Nature, 1934, Hukenesble cnsiasbl U UX npumeHeHue, C215)

Passutne HuMkenesbix cnaasos ¢ 1900 no 1940 rog npuBeNo K NOABNEHUIO HUKENb-XPOMOBbLIX PE3UCTUBHbIX CM1aBOB
M MHOTOYMUC/IEHHbIX MeAHO-HUKEeNEBbIX cNaaBoB. YTo KacaeTcs GeppOoHUKesIEN, TO OCHOBHbIMWU NapameTpamu aas
MCMNONb30BaHUA 3TUX NMPOAYKTOB ABMAAIOTCA BbICOKOE YAE/IbHOE COMPOTUBAEHNE U TEPMOCTOMKOCTb. Cnaasbl TaKKe
OONIXKHbI 6bINAN UMETb HU3KMIA TeMNepPaTypPHbIA KO3DDULMEHT, TaKMe KaK KoHCTaHTaH u Advance ot Driver-Harris, 4To6bl
MX XapaKTEPUCTUKU He 3aBUCENIN OT TemnepaTypbl. IX ncnonb3oBaHMe B HarpeBaTe/IbHbIX O0AeAanax U Tepmonaasmax
TpeboBano AobaBAeHUA CUCTEMbI OrPaHMYEHMA TeMMepaTypbl.

1930 3neKkTpUYEeCcKne KoMmnpecchbl C HarpesaTesibHbIMK 3nemeHTamu Advance
(Drivers Harris, katanor 1930 roga, my3sei Ultimheat)

ALLIAGES R.N.C.
POUR RESISTANCES ELECTRIQUES

Mésintivind & 18%

Costficiont ebratire de ln résls-
wivith, |

|
Pauvale thermailectelqis jar rapgpest |

Agoppliea o
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1933 3aBogbl KoMNaHuM Imphy npeanaratoT pe3ncTUBHbIE NPOBONOKN M3 3 Pas/IMUYHbIX HUKE/Ib-XPOMOBbIX CM/1aBOB,
KoTopble OHM Ha3biBatoT RNC 1, 2 1 3 (Pe3nctmBHbIN HUKenb Xxpom). RNC1 xopoluo noaxoaun ans nogorpesa ofes.
OH umen 6osblioe yBenNYeHNe yaAeNbHOIO CONPOTMBAEHMA B 3aBUCMMOCTM OT TeMnepaTypbl, 4To obecneymnsano
camoperyaupytowmnin apdekt (ot 0,0030 go 0,0035Q / Q /°C)

Okono 1934 ropga [panBep Xappwuc BbiNycTUA cnaas M3 28% xKenesa u 72% HUKeNa C BbICOKMM TemnepaTypHbIM
KoapduLuMeHTOM, Ha3BaHHbI Hytemco. (KoadpduumeHT BbICOKOIM TemnepaTypbl). ITOT cniaB MMen TeMnepaTypHbIi
KoappuumeHT ot 0,0048 go 0,0053 Q / Q /°C, yto AenaeT ero oyeHb BANIKUM K YNCTOMY HUKeNo. Ho ero yaenbHoe
conpoTueaeHne 6b110 B ABa Pa3a Bbille, YTO MO3BOANIO YMEHBLINTb AJMHY HEOBXO4MMbIX NPOBOAOB. Mcnonb3yembili
B 0ZleAN1aX C NOAOTPEBOM, OH 06ecrneyYnBaeT BarKHY CaMOPEryInpyoLwyro GyHKUUIO.

B TeyeHne mHorux neT Xappwc paspaboTan pag CnaaBoB C BbICOKMM TeMMNepPaTypPHbIM KO3hPULIMEHTOM, B YaCTHOCTH:

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

- Hukenb mapkn A: 0,005 Q / Q /°C

- Hukenb mapku E: 0,0045 Q / Q /°C

- Hytemco: 0.0045Q / Q /°C

- Nepmanukens: 0,0036 Q / Q /°C

-Cnnas 152:0,0035Q/Q /°C

- Cnnae 146:0,0032Q/Q/°C

MoaobHble cnnasbl 6biM paspaboTaHbl APYrMMU MeTanaypramu nog HassaHusmum Cnnas 120, MWS-120, Balco, HAI-
380, NIFE 5200, KaHTan 70, Cnnas K70, Nifethal (Hudetan) 70; Pelcoloy (nenkonoit).

B 2015 roay ¢eppoHuKenesbie cnnasbl Hytemco [paliBepa Xappuca, KoTopble Tenepb Ha3biBalOTCA CN/JaBamu
PTC, 6binn cTaHaapTM3anposaHbl B Knutae (Ctangapt JB/T 12515-2015) B cOOTBETCTBUM C UX TeMMepPaTypHbIM
K03dPULMEHTOM, YTO NO3BONUT Ayylle NOAOUTU K obecneyeHU0 camocTabuamsnpytowmxca TemnepaTtyp B
noforpesaemMblix ofesnax. B 3aBMcMMOCTM OT Mogenu, ux TemnepaTypHbli kKosdduumneHT Bapbupyetca ot 0,003 go
0,00465Q/Q /°C.

Kon cinaba* HomuHanbHbI cocTaB%

Fe Or MM
P-4650 18.0 82.0 -
P-4350 19.0 81.0 -
P-4050 20.0 80.0 -
P-3750 21.0 79.0 -
P-3550 20.2 79.0 0.8
P-3350 22.0 78.0 -
P-3150 23.0 77.0 -
P-3000 215 77.0 1.5

Tabnunua coctaBa HUKeNEeBbIX cnnasos ¢ apdpexkTom PTC (CtaHaapT JBT 1215-2015)
* 4 undpbl nocne ByKBbl P faloT HOMMHAILHOE 3HAYEHWE TeEMMEPATYPHOTo KoadduumeHTa. Hanpumep, 4650 = o3HadaeT 0,004650 Q / Q /°C

MeToabl U3rotToBNIEHUA HarpesaTesIbHbIX LUHYPOB ANA ofean

B 1949 roay NleoHapa HionbeH [eroi n3 Jiumorka, M3y4yada npuMUYMHbl 06pbiBa HarpeBaTe/IbHbIX NPOBOAOB oAeANa,
pa3paboTan HOBbI MeTO4, HAMOTKW HarpeBaTeNbHOro NPOBOAA HA TEKCTU/bHbIN cepaedYHUK. OH Npeanoxxun
HamaTblBaTb ABONHYIO OOMOTKY B NMPOTUBOMOJIOMXKHbIX HaNpaBAEHUAX, YTOObl BUTKU nepecekanuck. LLIHypbl 6onblue
He crubanucb. B ganbHenwem OoH BHEAPWUA 3Ty TEXHWKY B OCHOBAHHYO BCKOpe Nocne 3Toro KomnaHuto Jidé,
KOTOpasA 3aHMMa/lacb NPOM3BOACTBOM ofeAn Ana oborpesa. baarogaps sTomy M306peTEHUIO OH CTa/l U3BECTEH KaK
“n3obpetatesib Pe3NUCTOPOB AJ1A TenaoBbIx ogean”

fr6.1 £16.2

1949 HarpeBaTenbHblii NPOBOA, C NepeceKatoLLencs 0bMmoTKon (naTeHT JleoHapaa MynbeHa [Jeroa)
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Ewe B 1949 roay Tuccenek nogan nepsbliii MAaTeHT Ha HarpeBaTe/bHbIN LWHYP, BHELWHAA 060/104Ka KoToporo (3) 6biaa
MOKpPbITa PE3UHOW, PVC UAWU 3N1ACTOMEPOM MOJMITUAEHOBOrO TUNa (4) ANnA yaydyweHus usonaumm, ocobeHHo B Tex
cny4asx, Koraa o6os104Ka bbina BnaxkHou. (MateHT FR 982675 3aperucTtpmpoBaH 13 nioHA 1951 roaa)

MpumepHo B 1955 rogy Bo ®PpaHumMKM camoperyampytowmeca cnnasbl Hytemco 6binmn Bnepsble BbiMyLLEHbI
HECKONIbKMMW NPOU3BOANTENAMM TEMNOBbIX 0AeAN. DTO YCTPAHUAO HEODXOAMMOCTb B NpefoXpaHUTENbHbIX
TepmocTaTax. B 1958 rogy oaunH 13 KpynHenwmx GppaHLysckmux npoussoantenei, Electro-Rivoli (6peHa Vedette),
33ABWJI, YTO €ro CUCTEMA PeryiMpoBaHna ynpasaseTca WeeackMMmn camoperynatopamm (ckopee Bcero, Kanthal 70,
TaK»e nssecTHbil Kak Nifethal 70).

C Tex Nop 3T1 ABe pasNnYHble CUCTEMbI CYLLECTBOBAIN B TEPMOMAA3Max M HarpeTbix ogesnax.

- B nepBOoMm cny4Yae MCNosb30BasICA HU3KOTEMNEPATyPHbIA KO3GPULMEHT NONE3HOro AENCTBUA, HANPUMEpP, HUKEb-
xpom 80/20 nnn meab-HUKeNb, COEANHEHHbIV C TEPMOCTaTaMM, OrPaHUYMBAIOLLMMK TEMNEPATYPY.

- Bo BTOPOM Cay4ae MCnonb30BaINCb HarpesaTeNbHble MPOBOAA C BbICOKMM TemMnepaTypHbIM KO3GdULMEHTOM, OYEHD
6/1M3KMM K HUKeNo, Takue Kak Hytemco, Balco v Kanthal 70, koTopble He TpeboBanu TepmocTtaTa. YUCTbIN HUKEND,
KOTOPbIN MCMONb30BAJICA NePBOHAYa/IbHO, MOTEPA CBOK NPUB/IEKATE/IBHOCTb. ITO ObINO CBA3AHO C €ro yaeabHbIM
COMpPOTUB/EHMEM, YTO TPE6OBANO MCMONb30BaHNA BABOE HO/bLLENO KOAMYECTBA NPOBONOKMN.

TexHUuYeckuii BbIBOp NpoM3BOAMTENEN MEXKAY STUMU ABYMA PELUEHUAMMU Bbl YNCTO IKOHOMUYECKMM, U OHWU 40 CUX
nop Haxo4AaTCcsA B 0bpalLeHNN.

B 1960-x rogax B 60NbLINHCTBE FPeloLLMX OA4EAN UCMONb30BaNACA HarpeBaTe/bHbIM Kabenb 7 BT/m, n 60NbLINHCTBO
npoun3BoAnTE/IEN MEPEeLLIN C XPOMOHUKENEBbIX NI HUKE/IEBbIX MPOBOAOB Ha CaMOpPEry/InpytoLLIMeca nposoaa.

1960 r. MacTepckaa Mo U3roTOBAEHUIO TUNaXKel ANA HarpesaTe/bHbIX WHYPOB, UCNOAb3YEMbIX B 3EKTPUYECKUX
ogesnax (Mysei Ultimheat)

1960 r. HarpeBaTenbHbIN WHyp Calor, anameTp 1,7 MM, OANHAPHbIN HUKEIb-XPOMOBbI HarpeBaTe/ibHblA NPOBOA,
anameTp 0,08 MM, Ha c/ierka CKpy4yeHHOM X/I0MKOBOM CepAeYHUKe ANA npeaoTBpalleHmna cMaTha (konnekuma Ultimheat)

1960 r. “CamoperynnpytoLLnini HarpeeaTesibHbIN LWHYpP oT 6peHAaa Ellesert, anameTp 1,2 mm. LieHTpanbHbIN cepaevyHUK
npeactaBaseT cobol NPAMYIO XOMNKOBYIO HUTb, OKPYXKEHHYIO TMMIOPOM, COCTOSALLMM U3 ABYX XJIOMKOBbIX HUTEMN
anametpom 0,1 MM, HamoTaHHbIX ¢ warom 0,8 mm. 3aTem B 06paTHOM HanpaBAeHWUM HAaMOTaHbl 3 HUKENEeBbIX
npoBoAHWKa guamerpom 0,067 mm ¢ warom 0,8 mm. ITO NpeaoTBpalLaeT 3alMKAMBAaHUE BCEro YCTPOMCTBA
(konnekuma Ultimheat)
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1962 r. HarpeBaTe/ibHbI WHYP MapKu Jidé. MpuUWNTbLIA HeNnocpeaCTBEHHO K OAHOW M3 CTOPOH rpetolLero
o4enANa, yKe He mexay ABYMS TKaHAMMU, OH MMeEeT YeTbipe CNUPanbHbIX HUKENEBbIX NPOBOAHMKA Ha X/I0MNKOBOM
cepAeyYHMKe, KOTOpble 3aTeM MOKPbITbl OYEHb TOHKOM 0OMOTKOM, a 3aTem X/IonKoBol onneTkon. OH He ABAseTcA
BOAOHENPOHULAaEMbIM U O4YEeHb OrHeomnaceH.

L ——

.

MBKMiM HarpeBaTeNbHbIN NpoBog, ¢ PVC nsonAumen ouyeHb ManeHbKoro AvameTpa (2 Mmm), AMameTp OAHOW XKUbl U3
MmegHoro cniasa - 0,11 mm (BO3MOXKHO, HUKeNb-cepebpo), oHa HamaTblBasiacb Ha NOANIGUPHYLO Kuay anametpom 0,5 Mm,
TaKoW NpoBOA, UCNO/Ib30BaCA Ha HarpeBaTenbHoM ogesne General Electric (AHrua), npumepHo B 1962 roay. OH aBnseTca
o4eHb roptoumm. (Konnekuus Ultimheat)

B 2019 roay HarpeBaTe/ibHble LWHYPbI ANA FPEOLWNX OAEAN COCTOAT U3 CepALLEBUHbI U3 CTEKNOBONOKHA (MHOrAa 13
NonMapUPHOro BONOKHA), OKPYKEHHOWM CNMpasbHbIM HarpeBaTes/ibHbIM MPOBOAOM. 3aTeM CUCTEMA NMOKPbIBAETCS
rMbKoM nsonaumMelt Ha ocHoBe BblicokoTeMmnepaTypHoro PVC, yctonumeoit kK 100°C. 3To pelleHue ABAAETCA HauMeHee
[0POrocToALMM U Hanbonee pacnpocTpaHeHHbIM. bonee npodeccnoHanbHOE M MPAKTUYECKU HEroptoYee pelleHune
COCTOUT U3 CTEKJIOBOJIOKOHHOIO CepAEeYHMKA, CNMPANbHOrO HAarpeBaTe/IbHOro NPOBOAA M U30/ALUK U3 CUIMKOHOBOTO
3nacTomepa, YCToMYMBOM K TemnepaType cBbile 200°C.

Camoperynupyloumeca noaMmepHble HarpeBaTesibHbie Kabenu ¢ NON0XKUTENbHbIM TeMnepaTypHbIM
Ko3apduumeHToM

B 1962 roay B nabopatopusax Douglas Aircraft 6bi10 caenaHo BaxkHoe oTKpbiTue (Mat CLUA Hom. 3,238,355) no
NnoAMMepam U1, B YaCTHOCTMU, MO NOJNITUAEHY C HAHOYACTULLAMU YI/IEPOAA, KOTOPbIN NPU TEMMEPATYPe OKPYKatoLLEN
cpeapbl ABASETCA NoAYyNpPOBOAHUKOM. Bblno 06Hapy*KeHO, YTO y 3TOro MaTepuana npu Temnepatype okono 70°C pesKko
BO3pacTaeT yae/bHoe COMPOTUBAEHME, U OH CTAHOBUTCA KBA3MIEKTPUYECKUM U30AATOPOM

(“DnekTpuyeckne CBOMCTBA NOMMITUAEHA, HAMONHEHHOTO YEPHBIM Yriepodom”, UHKeHepua U HayKka o monumepax, UioHb 1978, Tom. 18, Hom. 8, cTp. 649-653.
“KoMMYyTaLMOHHbIE MaTepuasibl NONM3TUAEH / caxka”, *KypHan NpUKAagHOMN NOAMMEPHOMN HayKu, TOM. 22, 1163-1165, 1978, Yuau u cbiHosbs, NY)

Ewe B 1966 roay uHxxeHepbl General Electric ®uannn A. CaHdopa n Yunbam . Comepc npugymanm rubkue
NPOBOAHWKMW, UCMO/b3YIOLLME 3TO CBOMCTBO A/19 U3TOTOB/IEHUA PE3UCTOPOB AJIA HAarpeBaembIX ofesnn. 3To YCTPaHWIIO
HeobXoAMMOCTb B OrpaHUYUTENAX 6e30MacHOCTU, MOCKO/bKY Fpeka aBTOMaTUYECKU PeryampoBasia MOLLHOCTb, KakK
TO/IbKO TemMepaTypa CTaHOBMIACb C/ANLIKOM BbICOKOMW. Bblno ycTaHOBAEHO, YTO Hanbonee KOMPOPTHAA MOLLHOCTb
HarpeBaTe/IbHbIX LUHYPOB NpU TEMMEPATYPE OKPYrKatoLLe cpeabl cocTaBaseT oT 3 Ao 3,8 BaTT Ha MeTp.
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1966 MNepeble CaMOPEryINPYOLLMECA HarpeBaTe/bHbIe WHYPbI ANA SNEKTPUYECKUX OAEeAN
(Nat. CLUA Hom. 3410984, dunnunn CaHdopa, 3a General Electric)

B 3aBucumocTm OT cocTaBa nonmepa, NPOLEHTHOTO COAEepPKaHUA B HEM YacTUL, YI1epoda M ero TO/IWMHbI, MOXKHO
6b110 NONYYNTb PA3NYHbIE TeMNepaTypbl cTabuansaymm. OgHaKo, MOMUMO CTOMMOCTU, HEAOCTAaTOYHaA TMHKOCTb
3TOrO BbICOKO3apAKEHHOro 27% yrnepogHoro noiMmepa Aenana HarpeBaTesibHble LHYPbl OTHOCUTENBHO KECTKUMU U
He 06/1a43l0WUMN TMBKOCTbIO, HEOBXOANMMOM N5 HarpeBaTebHbIX OAeA.
Kpome Toro, 6bICTpO BO3HMK/M ABE CEPbE3HbIE TEXHUYECKME NPOBAEMbI, KOTOPbIE NOMELLIAIN KOMMEPLMANNZALUMN.
MepBana 6blna cBA3aHa C BbICOKMM KOHTAKTHbIM COMPOTUB/IEHMEM MEXAY NPOBOAHMKAMMU U NOJNITUNEHOBbLIM
NonynpoOBOAHMKOM M3-3@ CNOMKHOCTU UX coeanHeHUA. BTopaa npobnema 3akato4anacb B NA0OX0oM CTabUAbHOCTH
HarpeBaTeNbHOIO 3/1eMeHTA, KOTOPbIA MMen bonee HU3KOe yaebHOE COMPOTUB/EHME, NMPEANONOKNTENBHO U3-3a
BbICOKOWM paboyei TemnepaTypbl U TEPMUYECKMX LIMKNOB. Ha pelueHne 3Tol npobaembl ywno 6onee 10 neT, U TONAbKO
B 1980 roay Sunbeam, amepuKaHCKMIA NpoM3BOAUTENb OLEAN C NOAOrPEBOM, NoAan naTeHT 4271350 Ha HaZEeKHYO
BEPCUIO HarpeBaTe/ibHbIX Kabenewn ¢ NoNOXKUTENIbHBIM TeEMMNEePaTyPHbIM KO3dPULMeHTOM. B xoae 3ToM TeXHUYECKoM
3BO/IOLMM HArpeBaTeNbHbIN LWHYP NPOLIEeN LMKA TEPMUYECKOr0 OTXKUra npu temnepatype 150°C. 310 6bin10 6onblue,
yem TemnepaTypa NAaBAEHUA NOANSITUNEH], YTO TPeBOBANO BbICOKOTEMMEPATYPHOM
060/104KM 13 TEPMONIACTUHHOIO 3/1aCTOMEPA U CMEeLMabHbIX MepP NPefOCTOPOXKHOCTH,
4YTOObI NPOBOAHUKM HE COMPUKACANMUCb BO BPEMSA OTXHKMUIA. B pasfinyHbIx BapMaHTax
NPUMEHEHNA 3NEKTPUYECKUX opeAn Sunbeam TaKxke ynyyweHa rmbKocTb
HarpeBaTe/IbHOro LWHYPa.
B Hauane 1984 roga ogesna c nogorpeBom Sunbeam, Mcnonbsytowme 3TOT TUN
NpPoBOAHMKA, 6€3 TepMOCTATOB, NOABUANCD HA AMEPUKAHCKOM PbIHKE.
3Ta TEXHONOIMA NO-NPEXHEMY MCMOb3YETCA NOYTU UCKAOUYUTEBHO KOMNAHWEN
Sunbeam B CLLUA. 370 no3sonAeT NPOU3BOAUTb OAEANA C BbICOKOM TENNOTBOPHOM
. : CNOCOBHOCTbIO, HO, XOTA OHA W CHWUMKEHa, MepPBOHAYa/IbHble HEAOCTATKM BCe elle

: : L NPUCYTCTBYIOT, TaKME KaK OTCYTCTBUE TMOKOCTU M NOTEPA TENJOBON MOLLHOCTM Nocae
_5 cTapeHua noammepa PTC.

Pe3ucropbl U3 yrnepogHOro BO/IOKHA

M3BecTHoe ¢ 1860 roga 6rarogaps paboTte 6pMTaHCKOro XMmmMKa [xo3eda YnacoHa

CBOHa, yriepogHoe BOJIOKHO BMepBble CTaso UCMOJIb30BaTbCA B KOMMEPYECKMX
oty uensx 8 1879 roay, korga Tomac 4UCOH NpounsBen ero M3 6ambyKoBOro BO/IOKHA
v o O U3rOTOB/IEHMA IAMM HAKaMBaHUA.
o Yrnepoga, B BuAe rpaduToBbIX SNEKTPOAOB, TAKXKE LUMPOKO MCMOb30BaICA B MIEHKE
” A A [ONA NPOEKTOPOB M NPOMBILIEHHbIX NeYax.
LAl ol YronbHble HUTW UCNONb30BAINCL B IaMNaX HaKaaMBaHMA A0 cepeaunHbl 1930-x
A e ;,r rofos, a 3aTeM 6blIM NOCTENEHHO 3aMeHeHbl JaMMnaMu C BONbPPaMOBOW HUTLIO,
;;, /; KOTOpble NOABMAMCL NpumepHo B 1910 roay.
Pl el o
I / ,fi. :—’ Mpon3BOACTBO FYTOB U3 YINEePOAHOro BOJIOKHA A1 MPOMbIWAEHHOTO
L ’,f o MCNONb30BaHMA NOTPEeHOBAIO NPUMEPHO NATHAALATUIETHErO NEpMoSa Pa3BUTUA
,’} el 019 MOMCKA HOBbIX TEXHOMOMMIA NPOM3BOACTBA. ITU BONOKHA HAaYa/IM UCMOAb30BaTh
,’K,"‘}‘, ToNbKo B 1970-x rogax. 9To NO3BONNO pa3paboTaTb KOMMNO3UTHbIE NAaMMUHATHI
Irs N CMOAbI U3 YINepoaHOro BONOKHA, YTO OCTaeTcA ero Hanbonee nNonyaapHbIM
NPUMEHEHWNEM, A TaK¥Ke CO34aTb PE3UCTUBHbIE 3N1EKTPUYECKME NPOBOAHUKM.

MepBble HU3KOBOJIbTHbIE Of€eANa C NOAOTPEBOM U3 Yr1epPOLAHOro BONOKHA
{r G noasuamcob npumepHo 8 2008 roay.

B 3aBMCMMOCTM OT npouecca NPOM3BOACTBA YIIEPOAHOE BO/IOKHO MMEET yaeNbHOe

; conpoTtusaeHue B gnanasoHe ot 900 MKOmM.cm A0 1650 MKOM.cm (4TO 0bbACHAET

1881 namna c yronbHol HuTblo pa3nnuma B yaeAbHOM COMPOTUBAIEHMU Y Pa3HbIX Npou3BoauTenein). 3To yaenbHoe

Haka/MBaHA, YCOBEPLIEHCTBOBAHHBIE — connoTBNEeHMe NpumMmepHO B 10 pa3 Bbille NPU UCNONAb30BaHUU HUKENb-XPOMa

meToAbl COegUHEHUNA HUTU HaKa/1IMBaHUA V)

o D D e 80/20 (112 mkQ.cm). Ero TemnepaTypHbI KO3hdULMEHT BANU3OK K HYAIO.

4.202 ot 29 cerabps 1881 rona, astop  YINEPOAHbBIE MPOBOAHMKM B OCHOBHOM M3rOTaB/IMBAOTCA NyTeM KapboHu3auum npu

[sxo3ed YuncoH CeoH) Temnepatype 1000°C BUCKO3HbIX UM MOAUAKPOHUTPUNBLHBIX HUTEe (PAN). TekyLiuii
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AVameTp HUTel cocTaBnsieT 7 MUKPOH. Mepen KapboHM3aumMen nx paspesatoT Ha
NPOBO/IOKN, KoTopble nmetoT oT 1 000 zo 48 000 HuTei. ITn NnpoBoaa 0603HavatoTCs
bykBOM K, KOTOPOI NpeaLecTBYET YMC/I0, YKa3biBalOLLEE HA KOJIMYECTBO ThICAY HUTEN
(1K, 3K, 6K, 12K, 24K, 36K, 48K). ConpoTuBieHue npoBoAgHWKa B Omax Ha MeTp
0bpaTHO NPONOPLMOHANBHO KONMYECTBY HUTEM K BapbupyeTcs oT 500 Om Ha meTp
ons kabena 1K go 10 Om Ha meTp ana Kabena 48K (npnbansmntenbHble 3Ha4YeHMA No
OaHHbIM NpousBoauTeneit). PasymeeTcs, AMamMeTp Kabens yBeMYnMBaeTCs C POCTOM
ymncna HuTen. CUAINKOHOBBLIN Kabenb ¢ nsonsaumein 3K umeeTt BHEWHUIN guameTp
OK0M0 2 MM, a Kabenb 48K - 5,5 mm.

B 6biTOBbIX HarpeBaTe/bHbIX OoAefAnax, MOWHOCTb KOTOPbIX cocTaBaseT oT 50
[0 150 BT, nmetotca orpaHnumnsarowme akTopbl, TakMe Kak guameTp Kabena u
ANMHA, HeobxoaMman ANs Xopolwero pacnpeaeneHus Tenna. N'MbKocTb, Aaxke npu
MCNONIb30BAaHUN CUNNKOHOBOM M30A5LUWUK, CTAHOBUTCA CAMLLIKOM OFrPaHUYEHHOM,
ecnu TpebyeTtcAa NnpumMeHeHne Kabenel ¢ 6ONbWNM KOIMYECTBOM HUTEN. B
NPOMbILIIEHHbIX MPUIOKEHMAX BbICOKOE 3/1IeKTpUYecKoe conpoTusaeHme 8 Om/
M 3aTpyaHAET NpUMeHeHne npu mouwHocTh cebie 300 BT, Tpebysa napannenbHoro
NOAKNHYEHNA HECKOJIbKUX HarpeBaTe/ibHbIX 3/1EMEHTOB.

Mo 3TUM NPUYMHAM OCHOBHbIMU CTAaHAAPTHbLIMU 06NACTAMM NPUMEHEHUSRA
rMbKMX NPOBOAOB M3 YIIEPOAHOIO BOMIOKHA ABASIETCA 3/IEKTPUYECKOE HanoJsibHoe
OTOMNNIeHNE, rAe BO3MOXHO JOCTUMeHMe 0bbluHbIX 3HaYeHnin 200 Bt/m?2, a rubkocTb
M YCTOMYMBOCTb K MHOTOKPATHbIM M3rMbam He BXOAAT B KPUTUYECKME NMapameTpbl.
CoeAMHEHMA TaKXe ABNAKTCA NPEenATCTBUEM, MOCKONbKY TPYAHO COEAUHUTb
YINepoaHble BOJIOKHA C MeAHbIMU COEAUHUTENbHBIMW MPOBOAHMKAMM, TaK KaK HUTU
XPYMKWE N MOTYT CIOMATbCA NPU 06XKMMeE KNemMm, HO CnasTb UX MOTOM He Noay4YuTcA.
B 60/blUMHCTBE CNyYaeB AN CO34aHUA TaKUX COeAMHEHUN TPebyoTcA 3apsrKeHHble

Jlamna Hakanusanus Philips (1930
roa, katanor Philips Electric Omnium, cepebpom 1 AOpOrocTosALLMe NPOBOAALLME CMOSIbI.

myseii Ultimheat) MocKoNbKy yrnepog He obnagaeT camMoperyampyowmm geicTBUEM, NPU ero
MCMNO/Ib30BaHMKN A1 OTOMNJIEHUA TaKXKe HeEObX0AMMO NpPesyCMOTPeTb CUCTEMY

OrpaHMYeHna TemnepaTypbl.
B 3TMx 0b6nacTax NpUMeHeEHMA yrAepoaHOe BOIOKHO TaK¥Ke MHOM4a NPOU3BOAMTCA B BUAE BOWIOKA, NEHTbI MW HUTER,
BBOAMMbIX NPU NPOU3BOACTBE TKAHEN.

MNocnegHAna pepakuma ctaHgapta IEC 60335-2-17 ot 2012 roga Ha HarpeBaTenbHble oaeana NPAMO npeaycmaTpmBaeT
MCNOJIb30BaHWe yrnepoaa B KayecTBe HarpeBaTe/lbHOrO 31eMeHTa, B BuAe TOKONPOBOAALWMX MPOBOAOB MM
3N1IeKTPONPOBOAALLErO TEKCTUNA.

l174 74/

2019 HarpeBaTenbHbIii NPOBOA U3 YINEPOAHOro BONOKHA, € u3onaument us PVC, 12K n 24K (konnekumsa Ultimheat)
"OCIIEAHVIE TexHoJ/siormyeckue pa3pa60TKM rmbkunx HarpesaTte/ibHbIX NPOBOAHUKOB.

- MloanmepHble NeHTbl C NPOBOAALLMM NOKPLITUEM: 3TU JIEHTbl 3aKPyYeHbl CMPANblo BOKPYF CTEKAOBOJIOKOHHOIO
cepaeyvHuKa. brarogapa nx YpesBbl4anHOM TMOKOCTU, OHM MOTYT CO34aBaThb LUHYPbl Maoro AMameTpa, KoTopble MOryT
ObITb BK/IFOYEHbI B MPOU3BOACTBO TKaHU

- MeTannnyeckme MMKPOMETPUUYECKME /IEHTbI, 06epHYTbIe BOKPYr cepaeyHMKa U3 X/10MKa, CUHTETUYECKOTO BOMIOKHA
W CTEKNOBOJIOKHA: OHU TaK¥Ke MO3BOAOT CO34aBaTh LWHYPbI C 04EHb MasieHbKUM guameTpom (4o 0,27 mm),
KOTOpble IerKO MHTErpUpPYIoTCA B TKaHK (2004)

- Camoperynanpyrouimeca CUANKOHbBI: 3TU CUIMKOHbI BKAIOYAIOT HAMNO/JIHUTEb B BUAE YINEPOAHbIX HaHOYACTUL,,
aHanormyHo PE n PP (nateHT CLUA: 6,734,250 ot 17 aBrycta 2000 roaa, Shin Etsu chemical).

- NonnmepHblie BONOKHA C NOBEPXHOCTAMMU, METANNN3INPOBAHHBIMU NAA3MEHHBLIM WU FAaIbBAHUYECKUM METOAOM.
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Yactb TpeTbA:
PerynnpoBKa n KOHTPOAb TemnepaTypbl

PerynnpoBKa MOLLHOCTU C NOMOLLbIO NEepeKaYaTenei

Bo Bpems paHHero NpMMeHeHUs 3N1eKTPUYECKUX 04esN B MeanumHe B KoHue XIX BeKa BO3HMKAA HEOOXOAUMOCTb B
perynnpoBaHuu Tenna. lMepBoe NpaKkTUYecKoe pelleHue 3aK/4asocb B UCNOIb30BAaHUU HECKONbKUX OTOMUTENbHbIX
KOHTYPOB M UX NOAKNHOYEHUN B 3aBUCUMOCTUN OT »Keslaemoi TemnepaTypbl. Camble cTapble, caenaHHble U3 Hakenuta,
NOAK/OYaAM TONbKO OAUH UAU ABa pPe3nUCTopa C NOMOLLbIO FPpyLIEeBUAHOMo BbIK/AOYaATeNA, MOXOXEro Ha Te, 4To
MCMNONb3YIOTCA ANA OCBELLEHUA.

[epBble mogenun oTonaeHna ¢ Tpems BblKAtoYaTenamm noasmancs B 1930-x rogax

(KaTtanor bywe, 1933)

Camble NpocTble MOAE/IN INEKTPUUECKUX oaenan, BrnaoTb Ao 1960-x rogos, 4acTo BoobLWEe HE MMeNU BblKatoYaTenen.
MHCTPYKLMA NPOCTO Npocuaa Nonb3oBaTena OTKAIOUYUTL O4EAN0 OT CEeTWU, KOrga NocTenb CTaHeT Tenaon. KecTkas
KOHKypeHuusa 1960-1970 rogos 3actaBuAa MHOMMX NPOU3BOAMUTENEN YCTAHOBUTL BbIKAOYATE/IM Ha CUIOBOM Kaberne.
MomMMO Hanuuma BblKAOYaTENA, NOBOPOTHbIE MepeK/toYaTeNIn TakKe npegnaranm nepekaovyeHme mexay 3
YPOBHAMM MOLLHOCTM, NPU 3TOM Tpeb0oBaNOCh TONbKO ABa CTaHAAPTHbIX HarpeBaTe/IbHbIX 3/1eMeHTa. B Havane 1970-x
rof0B NOBOPOTHbIE NepeKaoYaTeNnn 6blan 3ameHeHbl Ha 6osiee 3cTeTUYHbIE NON3YHKOBbLIE NepeK/oYaTenu.

e

W

1921 MepeKkntoyaTesb BKAOYEHUSA / BbIK/IIOYEHUA TepMonaasma Mepekntouatenb gna rubkmx nposogos (MaTteHT Arzens75051). B 1933 rogy Calor
(KaTanor Fare, konnekuma Ultimheat) pa3pabaTtbiBaeT aHANOTMYHYO MOAENb C TEXHONOTMEN OTWEeNKMBAHUA

[lo 1925 roaa Calor ncnonb3oBasn NPOCTOM NepeK/ItoyaTeb Ha HEKOTOPbIX CBOMX MMBKMUX HarpeBaTe/IbHbIX TKAaHAX (TEPMONAasMbl,
rpesiku ans 6yTbINOK), a 3aTeM nepeLlen Ha MHOTOMO3ULMOHHBIV NepekNoYaTelb HACTPOEK HA CBOMX TEPMOMIa3max.

7.

e
e

L
21

ala

T o
w i uﬂt’ ofailce
kante.

e g

20°
armgena, ot dona s grosds magosing —

T matice allabide - 16 Thermaplaarma Caler » & ba Sockite
il 200, rus Boileou, LYON.

6 000008 dujparsls gn ussgs

1929 Tepmonnasm Calor ¢ perynnposkoit (Peknama)

B saHBape 1943 roaa napukaHuH Poxke Mapcenb Kyuwe nsobpen 5-no3vLMOHHbIA NOBOPOTHbINA NepekatoYaTenb,
BK/IIOYAIOLLMI 3 YPOBHA HAarpeBa, C KOHCTPYKLMEN, KOTOpasa MOBCEMECTHO MCNO/Ib30BaNach Ha 3NEKTPUUECKUX Ofennax
B TeyeHne 6onee 30 nert. MonoxkeHre O Ha KaxKAOM KOHLLE MOA3YHKA NO3BO/AET Nosib30BaTeNto M3bexaTb OLWMOOK,
0C06eHHO B HoYHOe BpeMs. (bpaHLy3cKuii nateHT 890417A)
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1947 NepeKkntoyatens Ana Tepmonaasma ¢ 4-Ma NosoKeHUAMMN HACTPOMKM.
YeTblpe No3nLMN MOXKHO NPEBPATUTL B 5, 06eCcneYns 0CTaHOBKY C KaykaoM
CTOPOHbI, YTOBbI M36EXKaTb OLIMBOK NO3ULMOHMPOBAHNA HOULIO
(kaTanor 3anacHbIx yacreit Calor, 1947 rog, my3seit Ultimheat)

1955 r. 5-NO3ULMOHHBIN NOBOPOTHBIW NepeKItoYaTeNb, aHa0TUYHBIN Moaenn
Cuche, HO c OTLLENKMBAKOLWMMCA BbiK/IOYaTENEM (HEMeLKoe npoussoacTso LW
Lohmann and Welschehold GmbH & Co. B MaitHepuxareHe), konnekupms Ultimheat

3nam 4-NO3NUNOHHbIE NOMI3YHKOBbIE NepeKktoYaTeIM 3aMeHNIN BPaLLAIOLLYHOCA MOAENb U CTaNn CTaH4APTOM ANA SNEKTPUYECKUX

oaesn ¢ 1970-x

Tpexxono0Bol NoN3yHKOBLIV Nepekatoyatens (1961 Calor)

_‘/

Mepekntouatens Calor, 3-CKOPOCTHOM, C OTLLENKMBAIOLMMCA BbIKAIOYEHWEM
(konnekuma Ultimheat, okono 1961 roaa)

||II B =
e a
B e
=

3-MO3MLMOHHDIV NepektoYaTeNb Harpesa 1 2-NO3MLMOHHbIN CTOM-NepeK/oyaTeslb Ha HarpeBaTesIbHOM ogesane. pomeKyTouHaa MoaeNnb Mexay
BPALLAOLLMMMNCA CUCTEMAMM U NON3YHKOBLIMU cucTemamm (1970 r., konnekuuma Gitem Ultimheat)

SULLL

Juir

Tpexno3unLMOHHBIN 1 CTOMOPHbIN NOA3YHKOBbIN NepektoyaTenb, okono 1990 roga (Konnekumsa Ultimheat)

KOoHTaKTbl
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Perynupom(a MOLWHOCTU C NTOMOLbIO y4eTa IHEPIrun

Mpobaema NOCTOAHHOM PEryMpPoBKN MOLLHOCTU HaNOMMHaAa aHaNOrMYHbIe NPOBAEMbI C 3NEKTPUYECKMMM NANTAMM,
KOTOpble pa3pabaTbiBannMCb NPUMEPHO B TO e BpemMaA. He cyLLecTBOBaIO 31EKTPUYECKOTO UAN SNEKTPOMEXAaHUYECKOTO
pelweHna 4NAa U3MepPeHMA TemMepaTypbl BHYTPM HarpesaTe/NibHOro ofeAna, Tak KaK HaCTPOWMKa OCyLLecTBAANaCh
BHe ero, B 610Kke ynpasneHua. Mepeble mogenn sToro Tmna, npegHasHavyeHHble ANA SNEKTPUYECKUX NAUT, Bblan
W3roToB/IeHbl B AHIIMKM KOMMaHKMel Sunvic B utone 1938 roga.

K 1936 rogy ogHa KomnaHuA npeacrtasuia ogeano ¢ Nog0orpesomM M aBTOMATUYECKMM KOHTpPOaem TemnepaTtypbl.
MPMKpPOBATHbLIN TEPMOCTAT pearMpoBan Ha U3MEHEHUA TeMNepaTypbl B KOMHATe MU COOTBETCTBEHHO BK/KOYAA U
BbIKAtOYAN oaenano. PaHHMe aneKkTpuyeckne ogenna TakkKe BKAOYAZIM HECKOIbKO TEPMOCTAaTOB He3onacHoCTy,
KOTOpble OTKNOYaAN 04eAN0, eC/IN ero YaCTb ONACHO HarpesBanachb.

B 1942 roay leoHapa B. Kyk u3 komnaHumn General Electric USA, kpynHenwero npoussogutens 8 CLUA B To Bpems,
n3obpen cuctemy KOHTPONA TeMNepaTypbl, KOTOpasa CTasa CaMOM PacnpoCTPaHEHHOM ANA HAarpeBaTeslbHbIX OAesn.
MaTeHT CLLA 2,383,291 6611 NnpuHAT B 1945 roay.

Kak 1 B cueTymKe saHeprmmn Sunvic, cuctema ynpasaeHuAa BKAOYaNa BMMeTaNIMYeCcKyo NONOCKY, HarpeBaemyto
Heb6ONbWMM MANOMOLLHbIM 31€KTPUYECKUM PE3UCTOPOM, YCTAHOBIEHHBIM PALOM C OCHOBHbIM PE3UCTOPOM.
HacTpoiKa, OCHOBAaHHAs Ha PacCTOAHMMU, Ha KOTOPOM bumeTann aepopmupyetca ana NpUBEAEHUA B AelicTBUE
KOHTaKTa, M03BOAANA AUCTAHUMOHHO PEryJinpoBaTb MOLLHOCTb [JITaBHOTO pe3ncTopa NyTem M3MeHEeHUA LIMKIO0B
Harpesa. 9Ta cMCTeMa TaKKe bblna YyBCTBUTE/IbHA K KOMHATHOM TemnepaType.

Exclusive G-E Bedside Control—set it once a senson
—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 AN peryvpoBaHus MOLLHOCTU BUMETaNIMYECKUX HarpeBaTe/IbHbIX 1946: Peknama HOBOM CUCTEMbI KOHTPOAA TEMNEPATYpPbl OT
o4esn U AONOAHUTENbHOE conpoTusieHue B Kopnyce (1942 roa, nateHT Kyka) General Electric
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B 1954 rogy Mopuc Mbep Maplwan, paboTtaBwmn B KomnaHuu Tisselec, obopmma NaTeHT Ha BUMETaNANYECKNA
BblK/tOYaTENb. B JaHHOM M3aenum ncnonblyetca Heb6oONbWOM NocaesoBaTeNbHbIN pesucTop (Hom. 22) Ha
HarpeBaTe/lbHOM ofessie, OH MeZJIeHHO HarpeBan bumeTananyeckyto nonocky (5). Llenbto gaHHOro nsobpereHus
6b110 CO34aHMe TanMmepa HarpeBa, KOTOPbIA aBTOMATUYECKU OTKJ/IIOYAET HArpeB Yepes onpeaeseHHOe Bpems.
Mapwany He yaanocb A406UTbCA NOCTENEHHONO YNPaBAEHUA HAarPeBOM, XOTA ero cuctema odeHb 6M3K0 nogoLna K
3TOU naee.

MpumepHo B 1960 roay dpaHUYy3CKMe HarpeBaTesbHble ogenana 6biAyM OCHalWeHbl 610KaMuK ynpaBaeHus,
YCTaHOB/IEHHbIMM Ha CMI0BOM Kabene o6opyaoBaHus, Ha ocHoBe cucTembl Cook KomnaHum General Electric.

Airaile Ha3Bana ux Variotherm, a Calor caenana ux 4oCTynHbIMM B CBOMX BbICOKOKNACCHBIX NMpubopax, NogyepKnBas ux
HaCTPOWMKY M YyBCTBUTE/IbHOCTb K KOMHATHOM TeMnepaType.
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1961 Bnok ynpasneHus «Textoréve», perynmpyemas cucrema 1970 r. HacTpoiika mowHocTv GEC (General Electric, AHIMS) Ha aHIIMIMCKOM
General Electric, CLLIA, uyBcTBUTENbHAA K KONebaHUAM HarpesaTenbHOM ogesne. Mpeanonaraemoe CONPOTUBIEHWE YETKO BUAHO Haf,
TeMnepaTypbl, HO C MeAJ/IEHHbIM OTKNIOYEHUEM BUMETaNNINYECKUM U MefIeHHbIM pepbiBaTenem (Konnekums Ultimheat).

(Kartanor Calor 1961, Myseit Ultimheat)

-
— - :
1972 r. BAOK ynpaBneHUsa MOLHOCTbIO, M3rOTOBNEHHbIV KoMnaHuel Jidé B Jlumodke nog mapkoli Jidéstat. Camas ycnelHas us Bcex cuctem. O4eHb maneHbKas

Nno pasmepy, OHa PEry/iMpyeTca U BCTPOEHA B 3/IEKTPUYECKYIO BUKY. DTO €4MHCTBEHHAA MOAENb C 3aLLENKMBAIOLMMCA MarHUTHbIM KOHTakToM. OHa He 6bina
npeB3oiaeHa 3N1eKTPOMEXaHUYEeCKUMM CUCTEMAMM BNJIOTb A0 HblHeLlHel anoxu. (Konnekuua Ultimheat)

1995: AmepuKaHCKoe HarpeBaTeslbHOe OAEeA0 C 31IEeKTPOCYETYNKOM, aHaNorMYHoe paspabotaHHoMy 6onee yem 3a 50 neT o atoro Kykom B 1942
rogy. BHeWwHW B1A 1 BUA BHYTPEHHEro bumeTanna 4eMOHCTPUPYET MeA/IEHHbIN pacLenuTenb ¢ NpeAnonaraembim CONpoTUBAEHUEM. EANHCTBEHHBIM
npymMeyaTesibHbIM HOBLLECTBOM B 3TOW MoAenv ABAAETCA Hanuuve dunsTpa wymonogasnenus (Konnekumsa Ultimheat)

HaumHasa ¢ 1990-x roaos, MUHUATIOPU3ALMA 3NEKTPOHHbBIX KOMMOHEHTOB NO3BO/IMNA CO34aBaTb 601ee KOMMNaKTHbIe
CUCTeMbI HAacTpolKK. OHM BK/KOYAN B ceba He TOIbKO BbIK/IOYaTe b, PETYIMPOBKY MOLLHOCTU M TEMMEPaTypbl, HO U
dYHKLMM 3aTEMHEHMA U Talimepa “BKAoYeHUA” 1 “BbikatoveHuma”.

2019 bnok ynpasneHus ogeanom c HenpepbiBHbIM 2019 Bnok ynpasneHunsa ogeanom c HenpepbiBHbIM 2019 Baok ynpaBneHua ansa Tepmoperyimpyembix
3/1IEKTPOHHbIM YTNPaBAEHUEM MOLLHOCTbIO 3/1EKTPOHHbIM YNPaBAEHNEM MOLLHOCTbIO HarpeBaTe/IbHbIX 0AEeAN C LMbPOBOM MHAMKALMEN
(konnekumsa Ultimheat) (konnekumsa Ultimheat) yepes TepMOpPE3NCTOPHBIN 30HA,, BCTPOEHHbIN B
oborpesaemyto 30Hy (Ultimheat Collection)

OrpaHuuuTenu TemnepaTypbl

MepBbli NPUMEpP OrpaHUYUTENA TeMnepaTypbl B TMOKOM HarpeBaTe/ibHOM 3/iemeHTe 6bln pa3pabotaH Kamuaem
dpprotTom B 1902 rogy. OH cOCTOAN U3 TOKOMPOBOAALLEN YaCTW, U3FOTOBNEHHOW M3 JIErKOMNIaBKOro CrjaBa npu
Temnepatype 70°C. Takoe pelueHne NPUBEIo K TOMY, YTO 3TO YCTPOMCTBO NepecTanm UCNoNb30BaTh.

B 1912 roay Yunbam XodpdpmaHH n3 detpoiita (CLUA) nonyuymn naTeHT Ha r’MBKUI HarpeBaTeNbHbIN KOHTYP C ABYyMsA
Pa3/INYHBIMUK CUCTEMAMM YNPaABAEHUA: BUMETAaNNINYECKON CUCTEMOM, KOTOopas obecneynBana peryamposaHue
TemnepaTtypbl, U CUCTEMOMN NPefOXPaHUTENbHOIO BblKJOYaTeNs, KOTopaAa paboTana 3a CYET covyeTaHuUsA
HU3KOTEMNEPATYPHOro CnaaBa, MPMBAPEHHOrO K 2 nonactam. Kasanocb ManoBEPOSATHbIM, YTO 3@ 3TUM MAaTEHTOM
nocaeayeT peasibHOE NPOU3BOACTBO, MOTOMY YTO KOHCTPYKLIMA TepPMOCTaTa He N03B0/IANA PaboTaTb AONKHBIM 0OPA30OM.
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1912 OrpaHuunTenb U3 NerkoniaBkoro cnnasa XopdmaHa ans 1912 bumeTtannunyeckuit Tepmocrtat XopdmaHa gaa corpesatoLLero
HarpeBaTensHoro ogesana (nateHt CLUA 1096916). ogenana (nateHT CLUA 1096916). J npeacTtaBnset coboit BUMeTaninyeckyro
JlerkonnasKkuii cnias cBapusaeT BMecTe nonact M u N NIONATKY, 3aKNenaHHyo ¢ 060MX KOHL0B. DNEKTPUYECKUIA KOHTAKT AO/IKEH

Pa3mbIKaTbCA MEXAy SionacTbio J, AedbopmupyroLLeiics Npu NoBbILLEHUN
TemnepaTypbl, M yCTaHOBOUYHbIM BUHTOM K

B nocneaytowme rogbl U BNAOTb A0 BTOpo MMpPOBOMN BOMHbI, HECMOTPA Ha CyLLECTBOBaHWE HEKOTOPbIX MAaTEHTOB,
B 3aMMcAX NpounsBoanuTesieh HeT YNOMUHaHUN 06 orpaHuunTenax TemnepaTtypbl. [IPOCTO yKa3biBa/NoCb, YTO
HarpeBaTe/IbHOE OfeAN0 AO/IKHO ObITb BbIK/IOUEHO, KOFA4a NOCTE b HAarpeeTcs, U He A0MKHO paboTaTb HEMPEPbIBHO.
HaunHana ¢ 1930-x rogoBs, pa3BuUTUE BUMETANIMYECKUX TEXHOOMMIA Npon3BoacTea B CLUA no3Bonnno usrotasaneaTb
HebonblMe orpaHMuYuTeNn TemnepaTypbl. HM3Kas MolWHOCTb, Tpebyemas B 3TUX npumeHeHusx (ot 50 go 150 BT),
03Ha4yaeT, YTO OHW MOTYT BbITb cAeNaHbl HAMHOTO MEHbLLUMMMU.

B 1955-1970 rogax pa3mep pbiHKa (Bo PpaHumm npounssoannocb ot 300,000 ao 600,000 oaean c noaorpesom B roa)
3aCTaBWU UHXKEHEPOB NCKATb 0CObble TEXHUYECKUE peLleHms.

272

10 HosbpAa 1941 ropa B CeHT-Jlynce JloypeHc XoBapAa nodan nateHTHyto 3asaBky (CLUA 2,328,342) Ha MMHUATIOPHbI
TEPMOCTaT A/1A HarpesaTe/IbHOro ofesna ¢ MeANeHHbIM Pa3pyLeHUEM, a TaKXKe Ha 3aLUMTHbIN KOPMYC, BKAOYaKOLLIMIA
YCTPOWCTBO A/1A 3aLmUThbl OT pa3pbisa Nposoaa (ans komnaHum Knapp Monarch of Saint Louis).

B 1944 rogy viHxXeHep CugHun ApTyp CUHINTOH NO 3aKa3ly NpPOU3BOAUTENS HarpeBaTeNbHbIX ogean Thermega Ltd B
JloHAoHe pa3paboTan MUHMATIOPHbLIA OrpaHUYUTE/lb MTHOBEHHOTO AeMCTBUA A8 HarpesaTesbHbIX ogean (1944, 3 mas,
6puTaHcKknit nateHT 609,082, 3apernctpuposaH B CLLIA B 1948 roay).

Cordon campla
TGO

1944 OrpaHuuuTenb HbICTPOro oTKAtoYeHMs Thermega Ans HarpeBaTe/bHbIX OAEAN 1947 Tepmonnasm Calor, BUA, Ha HarpeBaTeNbHYO YacTb C ABYMA
TepmocTaTamu B 3almLLeHHOM 060104Ke (RT) 1 TPEXNO3ULMOHHBIM
nepekntoyatenem (IRT). (Cat Ultimheat)
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TepmocCTaTbl M OrpaHUYUTENU TEMMEpPATypbl cTann 0b6A3aTeNbHbIMU B HarpeBaTe/ibHbIX ofeanax bnarogapa U3MeHeHUAM,
BHeceHHbIM NFC 73-147 B 1957 rogy. B mogensx, ncnonb3yowmx obblyHbie HeCaMOperympytowmecs pesmcTopsbl, Ux Tpebyetca
He meHee AByX. WX ponb 3aKntoyanacb B TOM, YTObbl M3bexkaTb Neperpesa, 0CO6GEHHO ecn NOoKpbITHUE (AU Tepmonaasm) 6bi10o
CNIOXKEHO CaMO Ha cebs AW HAKPbITO ogesanom. Ha aTn TepmocTaThbl 6bI10 HANIOKEHO CEPbE3HOE TEXHNUYECKOE OrPaHUYEHUNE - OHM
OONXKHbI BblIM UMETb HU3KMI TeMnepaTypHbIi ananasoH (oT 1 ao 2°C), yTobbl 06ecneynTb NOBTOPHbIN Harpes NOKPbITUA Nocae
ycTpaHeHus aedekta. ITo orpaHUYEeHUe CAeNaNo TEXHUYECKM HEBO3MOMKHbBIM UCMO/Ib30BaHME ManorabapuTHbIX orpaHuunTenem
B BUAeE 3allenku. EAMHCTBEHHBIMUW YCTPOMCTBAMM, OTBEYAIOWMMU ITUM KPUTEPUAM, ObIIM OFPaHUYNTENN C MEeANEHHbIM
pa3pbIiBOM, B KOTOPbIX MaJjible pa3mepbl COMEeTaNnUCh C HebonblMM TemnepaTypHbIM AnanadoHom. B 1955 roay, Korga KomnaHuA
Calor BbinycTaa Ha PbIHOK CBOM HarpeBaTe/ibHble 04eANa N0 aMePUKAHCKON NULEH3UU, 3TO OblM OFrpaHNYUTENN MegIeHHOro
aeictensa, npekpacHo pabortaswue B cetn 110 B B CLUA, rae oHM MCNONb30BaNUChb. ITU OrpaHMunTeNn 6bian 3alLULLEHDBI OT
NblJN, BAArKM U YacTUL, U30NALMOHHOTO BOMIOKA HEHObLIMM BOAOHENPOHULAEMbIM MELLKOM M3 PVC, 1 3TO Bbi3blBaso cO34aHue
paavonomex. MocTteneHHbIV nepexoq co 110 Ha 220 B B 1960-x rogax TONbKO YCUAUA MOMEXN.

B 1957 rogy Mopuc *opx Moice }epBe3o, nponsBoanTenb Tepmonnactos (npocnekT *opska AiopaHa, 151, fle-MaH),
pa3paboTan KOMNAKTHbIN BUMETaNINYECKMIA TEPMOCTAT MO TOProBoi MapKoi Evo-Stop B 3aKpbITOM Kopnyce € yaydleHHbIM
MeZ/IeHHbIM NpepbiBaTenem, 4Tobbl NpeononeTs Npobaemy pagmMonomex, U npefHasHaYeHHbIW CNeunanbHO AAa Nogorpesa
opesan. (MateHTt 1169253)

Ewe ogHOM Npobnemoit TemnepaTypHbIX OrpaHuymTeNen bbl1I0 MexaHUYecKkoe CONpoTMBAEHME UX NPOBOAHUKOB Tare. B 1958 roay,
4TObbI NPEOsONETL STOT HepocTaToK, Mopuc MNbep Maplwanb 3 komnaHum Tisselec NpeaNoKMn NOAHOCTHIO HAMOTaTb NPOBOAHWUKM
BOKpPYr TepMOCTaTa.

&%ﬂﬁ

3 n#
1958 Cnocob ycTaHOBKM orpaHuuuTenen ona NpeaoTBpaLleHnsa pas3pbiBa CBapHOro

wBa Ha TepmocrTare (MateHT Tisselec 1.204.242)
1960 KomnaHua Rhonéclair BbinyckaeT cBOM HarpeBaTe/ibHblE OAesAa C 2 TepmocTaTamMu ¢ mapkupoBKo NF-USE-APEL, a Takke

NNHUo 6e3 TEPMOCTATOB N, COOTBETCTBEHHO, 6es MapKkuposku NF

OrpaHuuunTent TemnepaTtypbl HarpesaTesibHoro ogesna Calor ¢ meaneHHbIM pa3pbiBOM, OTKaAM6poBaHHbIM Ha 80°C (okono 1960 r.). O6paTnTe BHUMaHWE Ha
BOZOHeNpoHULaemyto PVC BTY/IKY, NPUBAPEHHYIO K MPOBOAAM, U NET/IO, CAENAHHYIO S/IEKTPUYECKMMU NPOBOAAMM, NPOXOAALLMMMU Yepes3 OTBEPCTUE B KaXKA0M
KJIEMME - 3TO CAENaHO A/ YCTPAHEHWA PACTATMBAIOLLMX HANPSAKEHWI Ha NpoBoAax (konnekuusa Ultimheat)

OrpaHnunTeNnb TemnepaTtypbl HarpeBaTeIbHOro 0AeAIa C MeAJ/IEHHbIM Pa3pbiBOM, UCMNO/b3YeTCA B COMETaHUM C aHIIIACKON CUCTEMON YNpaBIeHUs
moLHocTbio NpoussoacTea GEC (General Electric Company). OH NoKpbIT BogoHenpoHuuaemon PVC BTy/IKOW, NpuBapeHHOM K nposogam. Okono 1970 roga
(Konnekuus Ultimheat)
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B 1960-x 1 1970-x rogax NoABMI0OCb MHOXECTBO MUHMATIOPHbIX OFPaHUYUTENEN TeMNepaTypbl C 3alWe/KMBatoWmMmen
nepekayaTenem, U3roToB/IeHHbIX TAKUMKW KoMMaHuaAMU, Kak Augé and Cie u Imphy (®paHuma), Texas Instruments (CLUA), Portage
Electric, (CLLA) n Uchiya (inoHus), Ho ux ycnex 6bin BeCbMa orpaHuuyeH B 061acTi 6bITOBbIX 04eA, MOCKObKY UX TemnepaTypHble
AnanasoHbl 661N CIMLWKOM BENUKM.

B 1959 roay uHxeHepbl Banbtep X. MoKcy U AHpu [O3Bua dnwTeinH ns Texas Instruments USA noganu 3aaBKy Ha NaTeHT
(3104296) Ha MUHMATIOPHbIN 3aWENKUBAOLWMICA TepMOoCcTaT. 3Ta MOAE/b CTasla NepBoi M3 6ONbLION TMHENKU YCTPOUCTB TaKOro
TMna - cepun SL11. Ho, HecmoTpA Ha Masjible pa3mepbl U NAOTHYIO cOOPKY, OHa peaKo MCNoab30BaNachk ANA U3rOTOBAEHUA
3N1IEKTPUYECKMX OAEAN U HaLLIa CBOM PbIHOK B KaTyLLKax ANa ABUraTenem.

1961 6MMeTaNNNYECKUIA MUHMATIOPHbIN BbIKOYaTelb MTHOBEHHO AEWCTBUA A/ HAarpeBaemblX OAEn,
coBMecTHbIV naTteHT Sté Auge et Cie n Imphy sa Ne FR1296066 (PpaHums)

FlG. |. FiG. 3.
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1963 MuHMATIOPHBIN OTLENKMBaKOWMIiCA orpaHnyuTens Portage Electric (nateHT CLUA 3443259). Ero raBHOM 0cO6eHHOCTbIO Bbl1a peryinposKa 3aiaHHOMo
3HAYeHWA ¢ NomoLLbto HebonbLuoro 6yropka B kopnyce (N2 14), yTo 6b110 NOAXBa4YEHO HONBLIMHCTBOM NPOU3BOAUTENEN.

B 1966 roay uH»eHep KomnaHuu Texas Instrument Puuapga T. AyaeTt paspabotan Hambonee npocTon B NPOM3BOACTBE
OTLLENKMBAIOLMIACA OFPaHNYNTENDb TEMMEPATYPbl, KOTOPbIN OblA NpPeAcTaBAeH HA pbiHKe Kak cepusa 7 AM. 3Ta
MoZenb coveTana B cebe Kak MMHUATIOPHOCTb, TaK U HU3KME TemnepaTypHble AMana3oHbl. B HacTosAwee BpemA OHa
BbINYCKAETCA MHOXECTBOM MPOU3BOAUTENEN, BK/IOYAA BOLOHEMNPOHMULLAEMbIE BEPCUN.

Filed Dec. 30. 1966 Shoot _2 of O
30 I _ﬂg.i
\ Al 29 57
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1966 MaTeHT Puyapaa T. Ayaetta ana Texas Instrument (nateHT CLUA 3,430,177)
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1978 Komnaxus Uchiya pa3pabaTbiBaeT MUHWATIOPHBIN OrpaHUunTeNb BofoHenpoHuuaembli bumetannunyeckuii orpaHnymTens Uchiya UP32 Ha
8X5, (22,7x4,4x 6,8 MM) C OTLLENIKMBAHWEM ANA HarpesaTesei ogean. Ero HarpeBaTenbHom ogesne Gitem (konnekuma Ultimheat).
BOAOHENpoHULaemas Bepcua ctana mogenbto UP32 (Ultimheat, myseitHbii Katanor)

B 1964 roay komnaHua Portage Electric pa3paboTana mogenb E ¢ meaneHHbIM pa3pbiBOM, MOXOXKYHO MO BHELIHEMY
BMAy Ha mogenn B u C B cBoelt inHeliKke. Mo mepe pa3BUTUS NPUMEHEHUA Pa3paboTKM B HarpeBaTeIbHbIX 04eAnax,
8 1984 rogy KOMMNaHWA cO34ana CNeLnanbHy0 MOAENb YCTPOMCTBA AN1A STOr0 NPUMEHEHMA, KOTOpas bblia NJIOCKOM,
C 06XKMMHOM KNEMMOW Ha KaXXAOM KoHLe - mogenb Al. 3ta moaenb 6bina ogobpeHa UL cneunanbHo ansa opesn c
nogorpesom B UoHe 1984 roga. 3atem, B 1991 roay, nocnenosana mogesnb E ¢ HoBbIM gM3aliHOM
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Tepmocrat E-Tuna ¢ mea/ieHHbIM pa3mbikaHuem Electric Portage (1991) 2019 OTLLEeNKMBAIOLWMIACA OTPAHNYUTEND
TeMnepaTypbl 418 HarpesaTe/bHbIX TPaHCHOPMepOoB,
3aMMCTBOBaHHbIM U3 mogenu Texas Instruments 7AM

1966 roga, pabotatowmit npu 230 B, B n1acTUKOBOM
BOAOHENPOHMLAEMOM Kopriyce. TemnepaTypHbIi
AvanasoH ot 5 ao 8°C. Tun V7AM.
(Konnekuus Ultimheat)
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C npuxoAom Ha PbIHOK MHOTUX NPOU3BOAUTENEN U
pacnpocTpaHeHMeM NpoAaK Yepes NHTepHeT 6e3 KaKux-
NN60 TEXHUYECKUX XapPaKTEPUCTUK, NOABUIOCb MHOXKECTBO
NPOAYKTOB, Yalle BCero NPocTbiX BU3yasZibHbIX Konuii, 6e3
KaKoro-aM6o TexHu4ecKoro NoATBepXKAEHUA, U NOKYNKA KOTOPbIX
OCYLLEeCTBAAETCA Yalle BCEro ¢ y4eTOM KapTUHOK U LieHbl.
3TUM TEXHUYECKMM BBEAEHUEM Mbl XOTUM NMOKa3aTb, YTO HaLl
NOCTOAHHbIN NOUCK YCOBEPLUEHCTBOBAHUI U NPEBOCXOAHDIX
TEXHO/IOMUMN - 3TO eANHCTBEHHbIN cNocob NpeaoCcTaBUTb HaWIMM
npodeccMoHasibHbiM KMEHTaM HaAeXHble U YyCTOUYUBbIE
peweHusa, NPUHMMAA BO BHUMAHUE MHOTOYMUC/IEHHble
TexHu4yeckue “nogBoaHble KaMHU” B cdhepe rMbKUX CUAMKOHOBbBIX
3/1eMEeHTOB.

H1YTO B KOHCTPYKLMUM HALLUX YCTPOMUCTB He Bbl/1Io OCTaB/IEHO Ha
BOJIIO CAy4as uaum npubamxenua. Ecam He yKasaHo MHoe, Bce
UcNbITaHUA NpoBoauancb B nabopatopumn Ultimheat.
Ultimheat ceptupuuymnpoBaHa no craHgaprtam ISO 9000-2015 n
ISO 14000-2015 (nocnepHue cywecTteylowme Bepcumn). OHa TaKxKe
Asnaerca ceptudmuLMpoBaHHOU NPABUTE/IbCTBOM KOMMNaHueun
BbICOKUX TEXHOJIOTUMN.
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TexHunyecKkoe BBegeHue &

MpombiwneHHble HarpesaTe/ibHble pYGaLLIKM unuopgeana
TexHu4yecKoe BBegeHue

MNMepBasa 4yacTtb:
pasanyHble UCNbITaHUA HA NOBTOPHOE HarpeBaHue

1. Yem oTAMUaIOTCA NPOMbILLNIEHHbIE corpesatowme pybalikm n ogeana ot 6bITOBbIX COrpeBaloWwmX ogean?

JlekcuKa:

- NMpomblWwneHHbIM HarpeBaTenb pyballek MMeeT 3aXKUMHYI0 CUCTEMY ONA KPenneHusa K BepPTUKANbHOM CTeHKe
KOHTelHepa

- MpomblwneHHbIN oborpeBaTenb ANa o4esN npeAHasHauYeH ANa PasMeLLEHNA Ha FOPU30HTA/IbHOM MOBEPXHOCTU, OH
He MMEeeT PEMHEN, a TO/IbKO KOoJibL,a NO NepuMeTpy 419 BOSMOMKHOIMO KpenaeHus.

3TO eAVHCTBEHHbIE PA3NYNA MEXKAY STUMU ABYMA NPOAYKTAMMU.

XoTA BHELWHe 3TW YCTPOMCTBA NMOXOXKW Ha ObITOBblE cOorpeBatolme ogesna, UX KOHCTPYKUMA U paboTta ropasgo
CNOXHee, a TEXHO/IOrMA HAMHOIO COBepLLEHHee. B YaCcTHOCTU, MOXKHO OTMETUTb CaeaytoLne OTANYNA:

1 / - Bonee wW1poKnit AnanasoH pabounx Temnepatyp, oT -40 o + 120°C (1 go 200°C anA HEKOTOPbIX Moaenen)
BmecTo +20 go + 50°C

2 / - War ceTn HarpeBaTe/ibHbIX NPOBOA0B 6onee NAoTHbIN - A0 20 MM BMecTo 50-70 mm, YTo obecneunBaeT NyyLlyto
O4HOPOAHOCTb TEMMNEPATYPbI M NO3BOAAET N36eKaTb /IOKaNIbHOIO Neperpesa npwu NJoxok Tenjonepeaaye

3 / bonee BbICOKUI AnMana3oH molHocTh: 50-150 BT, YTO COOTBETCTBYET MOBEPXHOCTHOMN MAOTHOCTM MOLLHOCTU OT
0,04 Bt/cm? go 0,06 BT /cm? gia 6bITOBbIX ogenn, no cpasHeHuio ¢ 140-4400 Br, ot 0,05 Bt/cm? no 0,135 Bt/cm? ans
NPOMbILLIEHHbIX MOKPLITUIA U NOKPbIBAN

4 / CunbHasa TennousonAumMA 408 NPeaoTBpalLeHNA NoTepb Tenaa B HAPYKHOM HanpaBAeHUN U YAYULIEHUA UX
3HEepPreTMYeCKMX XapaKTePUCTUK

5 / KOHCTPYKLMA TEeMnao- U 31eKTPOU30ALMM, YCTONYMBAA K Harpesy, BOAOMOMIIOWEHWUIO U BO3AENCTBUIO BOAAHbBIX
cTpym (IP65), 4To oYeHb peaKo aoctTuraeTca B 601bWMHCTBE ObITOBbIX Mogenei

6 / dneKTpuyeckoe coNpPoTMBIEHUE U30AALUKN MO KpaliHel mepe B 10 pas Bbille, YeM Yy HbITOBbIX 0aesn

7 / NonHoe 3a3em/ieHne ¢ MOMOLLbIO METaN/IMYECKON ONNETKU, BHELIHEN NO OTHOLIEHUIO K HarpeBaTe/IbHbIM LUHYPaMm,
obpasylowein MexaHMYeCcKyto 3aWwuTy U obecneynBatoell 3a3emneHne B caydae nepdpopauMm UaAn KOPOTKOro
3aMblKaHKA. TaKas 3aLiMTa OTCYTCTBYET Ha ObITOBbIX OAesANax.

8 / TepmosalunTa TemnepaTypbl NOBEPXHOCTM C YNPEKAAOLWNM AecTBMEM ANA NPeAoTBPaLleHMA neperpesa CTeHKM,
NO3BO/IAIOLLAA UCMO/Ib30BaTb U3A4EAMA HA EMKOCTAX U3 CTEK/A, NAAaCTUKa MAN MeTanna

9 / ®uKcauma Ha KoHTelHepax C NOMOLLbIO PeMHel U CTPaXxoBOUYHbIX neTenb AnsA 3GpPeKTUBHOro 3aTArMBaHUA, NETKO
perynvpyemas, ¢ MArKMM 3aKpPbITUEM KOXKyXa CBEPXY, 06eCneynBaroLLMM COXPaHEHME NOMOKEHUA Be3 CKObKEeHUA.
10 / Pa3HoO6pa3ne MeTo40B KOHTPOAA TemnepaTypbl:

- HarpeB B 3aBUCMMOCTM OT HapY*KHOM TemnepaTypbl (PyHKLUA aHTU3amep3aHuA),

- HarpeB B COOTBETCTBMM C TEMMEPATYPOM NOBEPXHOCTUN pe3epByapa,

- HarpeB no temnepatype B LLeHTpe 06bema HarpeBaemMoro NpoayKTa (Mcnonb3yerca B

[OOMNONIHEHME K HAarpeBy Mo TeMrepaType NoBEPXHOCTH).

3TN CUCTEMbI KOHTPOJIA TEMNEPATYPbI B MX 3NEKTPOHHbIX Bepcusix obecrneymBatoT ctTabuibHoe M ONTUMU3MPOBAHHOE
noBbllLIEHME TemnepaTypbl 6e3 neperpesa

11 / WnpoKknit BbIBOp aKkceccyapos: U30NALMOHHbBIE KPbILWKK, Ha3eMHbI TEMNNON30NATOP, MeLlaKa C peryanpyemon
cKkopocTtbto, GFCI.

2. MapameTpbl, BAUAIOLWMUE HA NPOJAONKUTENbHOCTb NOBbILLEHUA TeMNepaTypbl

Haubonee yactbiii BOnpoc, 3agaBaemblii nonb3oBatenamu: “CKonbKO BpemeHu TpebyeTtca Bawemy oaeany, Utobbl
HarpeTb Mol 60UKY UK KOHTelHep?”

[na oTBeTa Ha 3TOT BOMPOC HEOBXOANMMO U3YUUTb PAL NAPAMETPOB, OCHOBHbBIMW U3 KOTOPbIX ABAOTCA:

- O6wmii oborpesaembiit 06bem.

Mpw 3agaHHOM MOLLHOCTW BoAbLLIOK 06beM HarpeBaeTcs bbicTpee, YeM MasibliA.

- MonHas NpunoXKeHHaa MOLLHOCTb.

Bonee BbICOKasa MOLLHOCTb 06bIMHO HarpeBaeT bbicTpee.

- PacnpegeneHne MOLHOCTU.

HarpeB, pacnpegeneHHbl No BCeli macce UaM Mo BCeM CTeHKaM, obecrneynT 6onee BbICTPbI HarpeB 0bbeKTa, Yem
Harpes, CKOHLEHTPUPOBAHHbI Ha HE6O/bLLOKM MOBEPXHOCTU pe3epByapa.

- Ten2I0NPOBOAHOCTb }KUAKOCTU.

Yem BbliLLE TEMNIONPOBOAHOCTb XUAKOCTU, TEM BbICTpEE TEMIO NEpesaeTca BCeli macce.

www.ultimheat.com ) Cat21-2-2-47



http://www.ultimheat.com

TexHunyecKkoe BBegeHue

- TennoemKoCTb }KUAKOCTM.

MOCKONbKY TEMNOEMKOCTb NPEACTABAAET COOOM SHEPTUIO, KOTOPYHD HEOOXOAMMO MPUNONKNUTL K MACCe HKUAKOCTU ANA
€e HarpeBsa, *XMUAKOCTU C HU3KOW TEMIOEMKOCTbIO (Hanpumep, HedTb) ByayT HarpeBaTbCs NPU PaBHOM MOLLHOCTU
6bIcTpee, YeM KUOKOCTU C BbICOKOW TEMNOEMKOCTbIO (Hanpumep, Boaa).

- KuHematunueckasn BA3KOCTb (V):KugKocTtu.

Yem 60nee BA3KAA XKMAKOCTb, TEM MEHbLUE KOHBEKLMOHHbIE TOKU. TakMm 0bpa3om, TENNOBasA IHEPrMA nepesaeTcs
MeasieHHee. B HEKOTOPbIX CAyvasnx ANA BA3KMX, MAasoNpoBOAALLMX NPOAYKTOB MOXeT notTpebosatbca fAobaBneHume
annapara AnA nepemellmBaHumA.

- Tennousonauums.

YcTpaHaAA notepu TENNA HAPYKY, TENIOBAA SHEPIUA KOHLEHTPUPYETCA HA pe3epByape. M30AnMpoBaHHbIN bak byaeT
HarpesaTbcAa bbicTpee. [lobaBneHMe KPbILWKN U U30/IMPYLOLLEN NOACTAaBKM TaK¥Ke COKpALLAeT BpeMs Harpesa.

- HauanbHana Temnepatypa NPOAYKTA, U, KOHEYHO, TeMNepaTypa, KOTOPY HYXHO A0CTMYb. Yem Bonblue pasHMUA
MeXKAY HUMU, TEM A0/blle BPEMA Harpesa.

- Tun KOHTpPONA TeMnepaTypbl:

TemnepaTypHbIN KOHTPOb MOXET YMEHbLNTb MOLWHOCTb, MOAABAEMYO Ha pe3epsyap B6AM3UN 3a4aHHOIO 3HAYEHUA
(PID-perynupoBaHue), U Takum obpasom 3amenNTb HArpes, HO MPU 3TOM OH NoAasnsaeT neperpes. PerynaTtop
BK/IIOYEHUA-BBIKJOUYEHMA HE 3aMeaINT POCT TeEMMepPaTypbl, HO MOXET NPUBECTU K neperpesy. B 6onblwMHCTBE
c/ly4aeB, MOCKO/NbKY peryiMpoBaHMe OCYLL,eCcTBAAETCA B 3aBUCMMOCTU OT TEMMNEPATYPbl CTEHKU, HaUNYYLWIUM
BapWMaHTOM pPeryimMpoBaHna 6yaeT TUN BKAOYEHUA-BbIKAOYEHUA C onepexeHnem. B yacTHoCTH, HeyaayHoe
pacnonoXxeHne AaTynMKa TemnepaTtypbl, HANPMMepP, B CEPeaAUHE HAarpeBaeMon XUAKOCTU, YyBENNYMBAET PUCK
neperpeBa CTEHOK M3-3a BPEMEHW, KOTOPOe TpebyeTcsa TeN0BOW SHEPTUN, YTOBbI AOCTUYL LLEHTPA KOHTelHepa.

- MakcumanbHO AonycTMmas TemnepaTtypa Ha CTeHKe:

TepmonpenoxpaHUTENN, YCTAHOB/IEHHbIE B HAarpeBaTe/IbHbIX OAeAnax, OrPaHUYMBAOT TeMNepaTypy, AOCTUTaeMYIO
HarpeBaTe/bHbIM 3/1IEMEHTOM WM CTEHKOMN KOHTeMHepa, YTobbl NpPeaoTBPaTUTL UX pPaspyLleHMe B pe3yabTaTte
neperpesa. 3TO OrpaHUYEHNE MOKET YBEINYUTL NPOAOIKUTENBHOCTb HArpeBa, B YaCTHOCTM, KOrAa Ten1006MeH ¢
KMUOKOCTBIO MJIOXOM U3-3a TEN/IONPOBOAHOCTM CTEHOK KOHTEMHEPA, TEMJIONPOBOAHOCTU XKUAKOCTU MU e BA3KOCTHU.

- Tun Harpesa:

3T0 MOXKET 6bITb, MO MHEHMIO MOCTaBLMKOB, MPOBOANUMOCTb, U3/TlyYEHME U AaXKe UHAYKLMA.

KoHAyKTMBHOE pelueHne ABNAETCA CaMbIiM PacnpOCTPAHEHHbIM U CaMbIM S3KOHOMWYHbIM.

- MaTtepman cTeHOK KOHTelHepa:

Boukun n 6apabaHbl MOryT 6bITb METANINYECKMMU, HAMPUMEP, U3 OKPALLEHHOM CTaZIn UK HEPXKABEIOLLEN CTasn. XOTA
3TM MaTepuanbl UMEIOT COBEPLUEHHO Pa3HY TENIOMNPOBOAHOCTb, OHW BbIAEPXKUBAIOT TEMMNEPATYPY NOBEPXHOCTH
gbiwe 100°C.

CywecTByeT BCe bosblue N 6onblwe 60YEK U KOHTEMHEPOB M3 TEPMOMNIACTUYHOIO MaTepmUana, NoayYeHHbIX
pa3anMyYHbIMKU cnocobamn GOPMOBKM, HO BCEX UX OOBEAMHAET pasMaryeHMe Npu NOBbIWEHUM TemnepaTypbl.
Hanbonee pacnpoctpaHeHHbIM TepmonaacTtom aas 6oyek, bapabaHos u IBC A NpOMbILWAEHHOMO NUCMOAb30BaHMWA
asnsaetca HDPE (nonnaTuaeH BbICOKOM MIOTHOCTM), YacTo YKasblBaeTcA MaKcMMasibHaa TemnepaTypa 80°C, HO TakKe
MCNONb3YOTCA NoAMNponuaeH, noanamug, PBT n mHorne gpyrme tepmonnactbl. Kak npasBuio, ona NAacTUKOBBIX
€MKOCTeN TemnepaTypa NOBEPXHOCTU He JoMKHa nNpeBblwaTb 70°C, a A cTeknAHHbIX - 50°C.

- flocTyn K NOBEePXHOCTU KOHTelHepa:

Hannyywun cueHapuii - Koraa HarpeBaTe/bHOE OAEeANI0 HAXOAUTCA B HENOCPEACTBEHHOM KOHTAaKTE CO CTEHKOWM
KOHTelHepa. Hanxyawunn cayvyaih BOSHMKAET, KOr4a MeXay CTEHKOM KPbIWKU U CTEHKOM KOHTEMHEepa MMEETCA C/10M
BO3A4yXa. ITa NocneaHAA KOHOUrypaLma Yawe Bcero Habntogaetcs B IBC, MOCKOAbKY OHM YAacTO YKpenaeHbl BHELLHEN
META/I/INYECKOM K/IETbIO, KOTOPAA NPeAoTBPALLAET MPAMOMN KOHTAKT CO CTEHKO.

- TennoBoi rpagueHT MeXKAay LeHTPOM M AHOM pe3epByapa:

3TOT TEeN/N0BOM rpagUeHT MoXKeT gocturatb 20°C, M B cay4yae MeTannmyeckux boyek eMKocTblo 55 ransioHos,
HarpeTbix oT 80 go 100°C 6e3 nepemellMBaHUA, TeMrnepaTypa Ha AHe pe3epByapa 06bi4HO Ha 15-17°C HuKe. Ecam
MEeTaNIMYECKNE KOHTEMHEpPbI YCTaHOB/EHbI Ha 3em/ie 6e3 TeN10M30aALMM NOYBbI, 3Ta PA3HULA YBENIMUYMBAETCA Ha
HECKOJIbKO FpaZycoB.

- TennoBo rpagneHT MeXKay TeMnepaTypoit CTEHKU HarpeBaTe/lbHOroO OAEA/NA U LeHTPOM pe3epByapa:

3TOT TENNOBOW FrpaAneHT aBaaeTcA GYHKLMEN NPOBOAMMOCTU CTEHKM pe3epByapa, TENNONPOBOAHOCTMU KUAKOCTU U
BPEMEHW Harpesa Wan NOALEPKAHMA TEMNEPATYPbl U KOHBEKTUBHbIX TEYEHWUI B XKUAKOCTU. [1pM OTCYTCTBUN MELLAKM
WA KOHTPOA TEMMEPATYPbI B LLEHTPE *KUAKOCTU 06bI4HO HabatoaaeTca pasHuua B 10-30°C. MMeHHO no 3Ton npuymHe
Mbl MPOBENIN HEKOTOPbIE UCMbITAHWUA C MELLANIKON. PerynMpoBaHme no TemnepaType B LEHTPE NO3BONAET OCTAHOBUTb
LMKA nodorpesa, Korga NpoAyKT AOCTUTHET TOYHOM TEMMEPATYPbl B LLIEHTPE, HO HE MOXKET 3aMEHUTb NOAOrPEB Mo
TeEMMepaType CTEHOK.
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PO

3. Mpumepbl BpeMeHU HarpeBa CambiX 06bIYHbIX KOHTEMHEPOB B Pa3/IMYHbIX KOHPUrypauusx.

3-1. Ana He6oNbLUNX NNACTUKOBbIX KOHTEMHEPOB

Muakoctb: Boaa

KoHTeiHep: 20-11MTpoBan NnacTMKkoBan KaHuctpa HDPE

MouwHocTb: 150 BT (noBepxHOCTHasA Harpyska 0,05 BT/cm?)
Tennousonauma: 20 mm neHbl NBR-PVC, noKpbiBatoLLeit BCO
LUANHAPUYECKYIO MOBEPXHOCTb.

Usonupylowas KpbiwkKa: HeT

Usonupylowee ocHoBaHue: HeT

3NEeKTPOHHOE ynpaBieHUe: BKAIOYEHNE-BbIK/IOYEeHNe C NPeABOCXULLEHNEM,
C 3a[,@HHOW TOYKOM, YCTaHOBNEHHOM Ha 60°C

TemnepaTypa NOBepXHOCTU: orpaHuyeHa Ao 60°C npeaoxpaHUTENbHbIM
TepmocTaTom.

YcnoBua ucnbitaHuA: HavaTb Npu TemnepaTtype 25°C, ocTaHOBUTDL, Koraa
TemnepaTypa B LLeHTpe pe3epByapa gocturHet 50°C

Bpems Harpesa: 15 4 29 muH

Munpakoctb: rmapasnnyeckoe macno HF 24-6

KoHTeliHep: 20-11MTpoBan NnacTMKoBan KaHuctpa HDPE

MouwHocTb: 150 BT (noBepxHocTHas Harpyska 0,05 BT/cm?)
Tennousonauma: 20 mm neHbl NBR-PVC, noKpbiBatoLLeit BCO
UMANHAPUYECKYIO MOBEPXHOCTb.

Usonupylowan KpbiwkKa: HeT

Usonupylouiee ocHoBaHUe: HeT

ANeKTPOHHOE ynpaB/ieHUe: BKAIOYEHNE-BbIKNIOYEeHNe C
npeaBoCXuLEeHneM, ¢ 3aaHHON TOYKOW, YCTaHOBEHHOM Ha 60°C
TemnepaTtypa NOBEPXHOCTU: orpaHnyeHa Ao 60°C npesoxpaHUTEIbHbIM
TepmocTaToM.

YcnoBua ucnbitaHUA: HayaTb Npu TemnepaTtype 25°C, ocTaHOBUTDL, Koraa
TemnepaTypa B LLeHTpe pe3epByapa gocturHet 50°C

Bpems HarpeBa: 8 4 19 muH
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1 : TemnepaTypa *KUAKOCTU, B TEOMETPUHECKOM LieHTpe pe3epsyapa, Ha No0BUHE BbICOTbI
2 : CpefiHAA TemnepaTypa, M3MepeHHas B 5 TOYKax BHYTPEHHEN CTEHKM HarpeBaTeNbHOro oAenna
3 : TemnepaTypa *KUAKOCTH, B LieHTpe, 50 Mm OT AHa

MuakocTb: Boaa

KoHTeitHep: 60-n11TpoBasn niacTMkosas KaHucTpa HDPE

MouwHocTb: 150 BT (noBepxHOCTHasA Harpyska 0,05 BT/cm?)
Tennousonauma: 20 mm neHbl NBR-PVC, nokpbiBatowel Bcto
LUANHAPUYECKYIO MOBEPXHOCTb.

Usonupylowas KpbiwkKa: HeT

Usonupytoliee ocHoBaHue: HeT

ANEeKTPOHHOE ynpaBieHUe: BKAIOYEHWE-BbIK/IOYEHNE C NPeABOCXULLEHNEM,
C 3af,@HHOW TOYKOM, YCTaHOBNEHHOM Ha 60°C

TemnepaTtypa NOBepXHOCTU: orpaHuyeHa Ao 60°C npeaoxpaHUTENbHbIM
TepmocTaToM.

YcnoBusa ucnbitaHUA: HayaTb Npu TemnepaTtype 25°C, ocTaHOBUTDL, Koraa
TemnepaTypa B LLeHTpe pesepByapa gocturHet 50°C

Bpems Harpesa: 11 4 30 muH

Mupkoctb: ruapasanyeckoe macio HF 24-6

KoHTeliHep: 60-11TpoBas niacTMkosas KaHuctpa HDPE

MouwHocTb: 150 BT (nosepxHOCTHasA Harpyska 0,05 Bt/cm?)
Tennousonauma: 20 mm neHbl NBR-PVC, nokpbiBatoLLel BCO
LUAVHAPUYECKYIO MOBEPXHOCTb.

U3onupyiowan KpbiwwKa: Het

U3onupytolee ocHoBaHUe: HET

dNeKTPOHHOe ynpasaeHune: BKAIOYeHNe-BbIK/IloYeHne C
npeaBOCXULLIEHMEM, C 331aHHOI TOUYKOM, YCTaHOBNEHHOM Ha 60°C
TemnepaTtypa NOBEPXHOCTU: OrpaHuyeHa Ao 60°C npefoxpaHUTENbHbIM
TEPMOCTATOM.

Ycnosua UcnbiTaHUA: HavaTb Npu Temnepatype 25°C, 0CTaHOBUTb, Koraa
TemnepaTypa B LLeHTpe pe3epByapa gocturHet 50°C

Bpems Harpesa: 9 4 03 muH
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1: TemnepaTypa *MAKOCTH, B reOMETPUYECKOM LeHTpe pe3epsyapa, Ha NON0BUHE BbICOTbI
2 : CpefHAA TeMnepaTypa, MU3MepeHHas B 5 TOUKax BHYTPEHHEN CTEHKW HarpeBaTesIbHOro ofeana
3 : TemnepaTypa XnAKocTH, B LeHTpe, 50 mm oT gHa

KOoHTaKTbl
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3-2 inA cTanbHbIX KOHTEliHepoB

MupakocTb: BoAa Mupakoctb: rmapasnnyeckoe macao HF 24-6
KoHTeitHep: 30 rannoHHas ctanbHas 60ouka (110 auTpos) KoHTeitHep: 30 rannoHHan ctranbHas 6ouka (110 nuTpos)
MouwHocTb: 1100 BT (noBepxHOCTHas Harpyska 0,09 Bt/cm?) MouwHocTb: 1100 BT (noBepxHoCcTHas Harpyska 0,09 Bt/cm?)
Tennousonauma: 20 mm neHbl NBR-PVC, noKpbiBatowel BCto Tennousonsauma: 20 mm neHbl NBR-PVC, noKpbiBatoLel Bcto
LUUHOPUYECKYIO MOBEPXHOCTD. LUAVHAPUYECKYIO MOBEPXHOCTb.
U3onupylowan KpbILKa: HeT U3onupytowan KpbiwKa: HeT
Usonupytouiee ocHoBaHue: HeT U3onupytoliee ocHoBaHue: HeT
3NeKTPOHHOE ynpaBaeHue: BKIOUYEeHNe-BbIKNIOYEHWE C NPeABOCXULLEHNEM, 3NeKTPOHHOE ynpas/ieHue: BKI0UYEHNe-BbIK/IYeHne ¢
C 3af,aHHOW TOYKOM, ycTaHOBNEHHOW Ha 100°C npeaBoCX1LEHNEM, C 3a4aHHON TOUKOW, yCTaHOBAEHHOM Ha 100°C
TemnepaTtypa NoBepXHOCTU: orpaHMyeHa Ao 135°C npefoxpaHUTENbHbIM TemnepaTtypa NOBEpPXHOCTU: orpaHuyeHa Ao 135°C npefoxpaHUTENbHbIM
TEPMOCTATOM. TEPMOCTATOM.
YcnoBua UcnbiTaHUA: HavaTb Npu Temnepatype 25°C, 0CTaHOBUTb, KOraa YcnoBua UcnbiTaHUA: HayaTb Npu Temnepatype 25°C, 0CTaHOBUTb, Koraa
TemnepaTypa B LLeHTpe pesepsyapa gocturHet 90°C TemnepaTypa B LLeHTpe pe3epsByapa gocturHet 90°C
Bpems Harpesa: 23 4 24 muH Bpems Harpesa: 8 4 32 muH
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1: TemnepaTypa KUAKOCTU, B rEOMETPUYECKOM LIEHTPE pe3epByapa, Ha NONOBUHE BbICOTbI
2 : CpeaHnAa TemnepaTtypa, U3MepeHHas B 5 TOYKaxX BHYTPEeHHeW CTeHKU HarpeBaTeNbHOro ogesna
3 : TemnepaTypa XNAKOCTK, B LeHTpe, 50 mm OT AHa
o
Ucnonb3oBaHue TepMOU30/IMPOBAHHOU KPbIWKAU U AHULLA
Xupkocrtb: Boga XupKocTb: Boga
KoHTelHep: 55 rannoHHan ctanbHas 6o4ka (210 nMTpos) KoHTeliHep: 55 rannoHHan ctanbHan 6o4ka (210 nnMtpos)
MouwHocTb: 1500 BT (noBepxHOCTHas Harpyska 0,09 Bt/cm?) MouwHocTb: 1500 BT (noBepxHocTHasA Harpyska 0,09 Bt/cm?)
Tennousonauma: 20 mm neHbl NBR-PVC, NoKpbiBatoLLei BCO Tennousonauyma: 20 mm neHbl NBR-PVC, nokpbiBatoLLel BCO
LUMIUHOPUYECKYIO MOBEPXHOCTD. LUAMHAPUYECKYIO MOBEPXHOCTD.
Usonupylowian KpbILLKa: ecTb U3onupytoLan KpbiwwKa: Het
U3onupyloliee oCHOBaHUE: ecTb W3onupyiolee ocHoBaHUe: HET
SNeKTPOHHOE ynpaBneHue: BKAHYEHNE-BbIK/IOYEHME C INeKTPOHHOE ynpaBneHue: BKNIOYEHNE-BbIKOYEHME C
npeaBoCXULLEHNEM, C 3a,aHHOM TOYKOM, YCTaHOBIeHHOW Ha 100°C nNpeABOCXULLEHNEM, C 3aZL,aHHOW TOYKOM, YCTaHOBNEHHOM Ha 100°C
Temnepartypa NoBepXHOCTU: orpaHnyeHa Ao 135°C npefoxpaHUTenbHbIM TemnepaTtypa NoBepXHOCTU: orpaHunyeHa ao 135°C npesoxpaHuTenbHbIM
TEPMOCTATOM. TEPMOCTATOM.
YcnoBua ucnbiTaHUA: HavaTb Npu TemnepaTtype 25°C, 0CTaHOBUTDL, Koraa YcnoBusa UCNbITaHUA: HayaTb Npu TemnepaTtype 25°C, 0OCTaHOBUTb, Koraa
TemnepaTypa B LieHTpe pe3epByapa gocturHet 90°C TemnepaTypa B LieHTpe pe3epByapa gocturHet 90°C
Bpems HarpeBa: 13 4 46 MuH Bpems HarpeBa: 14 4 54 muH
MNotpebnsemana MouwyHocTb: 16,4 KBT Notpebnsemana MowHocTb: 17,5 KBT
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KpacHbiM: TemnepaTypa »MAKOCTU, B FEOMETPUYECKOM LIEHTPE pe3epsyapa, Ha NoJI0BUHE BbiCOTbI
CMHUM: cpeaHas TemnepaTypa, M3MepeHHas B 5 TOUKax BHYTPEHHEN CTEHKM HarpeBaTeIbHOro ogeana

AHanu3 pe3ynbTaToB: UCMNO/Ib30BaHUE N3OAMPYIOLLEN NOACTABKN U U3ONUPYIOLLEN KPbIWKW COKpaLLaeT BpemMs
HarpeBa Ha 1 yac 8 MUHYT 1 noTpebneHune Ha 1,1 KBT, T.e. Ha 6,3%.
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PasHuUa BO BpemeHU Harpesa mexxay BOAOﬁ n maciom

XupkocTb: Boga XupKocTb: ruapasnnyeckoe macno HF 24-6

KoHTeliHep: 55 rannoHHas ctanbHan 604ka (210 nntpos) KoHTeliHep: 55 rannoHHan ctanbHan 6o4ka (210 nutpos)

MouwHocTb: 2250 BT (nosepxHocTHas Harpyska 0,135 Bt/cm?) MouwHocTb: 2250 BT (noBepxHocTHas Harpy3ska 0,135 Bt/cm?)
Tennomsonauua: 20 mm neHbl NBR-PVC, noKpbiBatoLiei BCto uuanHapudeckyto | Tennousonauymsa: 20 mm neHbl NBR-PVC, nokpbiBatoLwwei BCHO LUIMHAPUYECKYIO
NOBEPXHOCTb. NOBEPXHOCTb.

U3onupytowan KpbiwKa: ectb U3onupyiowian KpbllKa: ecTb

W3onupyiolee ocHoBaHUeE: eCTb WU3onupyloliee ocHoBaHMe: ecTb

INEeKTPOHHOE ynpaBaeHue: BKAOYEHNe-BbIK/IoYeHME C NPefBOCXULLEHNEM, C | DNEKTPOHHOE ynpaB/ieHUe: BK/IYeHMe-BbIKNHOYEHWE C NPeaBOCXULLEHMEM, C
33/1aHHOM TOYKOM, yCTaHOBAEHHOM Ha 120°C 33/1aHHOM TOYKOW, YCTaHOBNAEHHOM Ha 120°C

Temnepartypa NoBepXHOCTU: orpaHuyeHa a0 135°C npegoxpaHUTenbHbIM TemnepaTtypa NOBEepPXHOCTU: orpaHuyeHa Ao 135°C npegoxpaHUTeNbHbIM
TEPMOCTATOM. TEPMOCTATOM.

Ycnosua UcnbiTaHUA: HavyaTb Npu TemnepaType 25°C, 0CTaHOBUTb, Koraa YcnoBua UcnbiTaHUA: HayaTb Npu Temnepatype 25°C, 0CTaHOBUTb, Koraa
TemrnepaTypa B LieHTpe pe3epByapa gocturHet 95°C TemnepaTtypa B LLeHTpe pe3epByapa gocturHet 95°C

Bpems HarpeBa: 13 4 27 muH Bpems HarpeBa: 5 4 48 muH

Notpebnaeman MowHocTb: 23,2 KBT Notpebnsemana MowHocTtb: 10,5 KBT
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KpacHbim: TemnepaTypa *KMAKOCTU, B reOMETPUYECKOM LIEHTPE pe3epByapa, Ha NOJI0BMHE BbICOTbI
CUHUM: CpeaHAn TemnepaTypa, M3MepeHHas B 5 TOYKax BHYTPEHHEN CTeHKM HarpesaTeNbHOro oaenna

AHanus pesynbraToB: NPU OAMHAKOBBIX YCOBUAX MOLLHOCTM U PEryIMPOBKK AN Harpesa Boabl Tpebyetca 807 MUHYT, a
ANna Harpeea macna — 348 MuHyT, cooTHolweHue 0,43. NoTpebneHne aneKTPO3IHEPTUN CHUMKAETCA B COOTHOLLEHUN 0,45

BavAaHue MOLHOCTM Harpesa Ha BpemMsA Harpesa

HuakocTtb: rmapasnmyeckoe macno HF 24-6 Mupgkoctb: ruapasnnyeckoe macno HF 24-6

KoHTeliHep: 55 rannoHHas ctanbHan 604ka (210 nntpos) KoHTeitHep: 55 rannoHHas cranbHas 6ouka (210 autpos)

MouwHocTtb: 1500 BT (nosepxHocTHas Harpy3ka 0,09 Bt/cm?) MouwHocTb: 2250 BT (noBepxHocTHas HarpysKa 0,135 Bt/cm?)
Tennomsonauma: 20 mm neHbl NBR-PVC, noKpbiBatowweii BCo uunmHapuyeckyto | Tennousonauma: 20 mm neHbl NBR-PVC, noKkpbiBatoweii BCo
NOBEPXHOCTb. LUNNHAPUYECKYIO MOBEPXHOCTD.

U3onupyrowan KpbiwKa: ectb U3onupyiowan KpbiwKa: ectb

Usonupytoliee ocHoBaHMe: ecTb Usonupytouiee ocHOBaHMe: ecTb

dNeKTPOHHOE ynpaB/iieHune: BKA0YEHNe-BbIK/IloYeHMe C NPeABOCXULLEHNEM, C | DNeKTPOHHOe ynpaB/ieHne: BKNoYeHNe-BbIK/IoYeHUe C NpeABOoCXULLLEHNEM,
3a,aHHOW TOYKOM, YCTaHOB/IEHHOM Ha 120°C C 3ajaHHOW TOYKOM, YCTaHOB/IEHHOM Ha 120°C

TemnepaTtypa NOBepPXHOCTU: orpaHuyeHa Ao 135°C npegoxpaHuTenbHbIm TemnepaTtypa NOBEPXHOCTU: orpaHuyeHa a0 135°C npegoxpaHUTeNbHbIM
TEPMOCTaTOM. TepmocTaTom.

YcnoBua UCNbITaHUA: HayaTb Npu TemnepaTtype 25°C, 0CTaHOBUTb, Koraa YcnoBua UCNbITaHUA: HayaTb NpU TemnepaType 25°C, 0CTaHOBUTb, Koraa
TemnepaTypa B LeHTpe pesepByapa gocturHet 108°C n ctabunmsmnpyercs 8 TemnepaTtypa B LeHTpe pe3epByapa AocturHet 108°C v ctabunmnsmpyerca B
TeyeHue OAHOro Yaca TeyeHue OAHOro Yaca

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

MNotpebnseman MowHocTb: 11,7 KBT MNotpebnsemana MowHocTb: 12,7 KBT
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KpacHbIm: TemnepaTypa *MUAKOCTU, B reOMETPUYECKOM LIEHTPE pe3epsyapa, Ha NoJI0BMHE BbICOTbI
CUHUM: CpefHAn TEMNEePaTypa, M3MepPeHHas B 5 TOYKax BHYTPEHHEN CTEHKM HarpeBaTeNbHOro oaenna

AHanus pesynbraToB: yBennyeHne mowHoctm ¢ 1500 BT go 2250 BT, npu KoadpuLumeHTe yBENNYEHUA MOLHOCTHM 1,5,
YMeHbLUEHWE BpeMeHU Harpesa ¢ 554 go 512 MUHYT AnA AOCTUXKEHMA Tol e Temnepatypbl 108°C, cooTHoweHume 0,92.
MoTpebnseman MOLLHOCTb YBENNYMBAETCA B COOTHOLWEHMM 1,085.

3-3 1000 n IBC c pesepsyapom u3 HDPE n Tpy6uyaToi 3aLMTHON peLLeTKoM U3 cTanu

BanaHue N3onAauNOHHOro NOKPbITUA U U3ONALMOHHOrO OCHOBaHMUA Ha BpemaA Harpesa IBC

IBC ocobeHHO A0/1r0 HAarpeBatoTcA, MOCKO/IbKY, MOMMMO D60/bLLIOW MAcCbl KOHTEMHepa, HarpesaTen pyballKku He
MMEIOT NPSAMOro KOHTaKTa C ero CTEHKOM 13-3a 3aLMTHOM 060104KKN. B pesynbTate BO3AyX LUPKYAUPYET MEKAY
KNETKOM M CTEHOM, a ropsaunii Bo3ayx bbICTpo yaanaetcsa ceepxy. MosaTomy Mbl peKOMEHAYEM UCM0/1b30BaTb

B AOMO/IHEHME K CTaHAAPTHOMY KOJ/INaKY KPbILLKY, YTOObl 610KMPOBaTh 3Ty LMPKYAALUIO BO3AyXa. XopoLuan
M301ALMA NOACTABKMW, KOr4a BO3MOXKHO ee pasmelleHne, TakXKe 3HaunuTeIbHO COKpaLlaeT Bpemsa Harpesa.
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Mupkoctb: Boaa

KoHTeiiHep: 1000-n11TpoBbIi KoHTeHep n3 HDPE ¢ Tpyb4aTbim KapKacom
MouwHocTb: 4400 BT B 2 30Hax (NoBepxHOCTHaA Harpyska 0,09 Bt/cm?)
Tennousonauma: 20 mm neHbl NBR-PVC, noKpblBatowwelt BClO LUANHAPUYECKYHO
NOBEPXHOCTb.

Usonupylowan KpbiwKa: HeT

U3onupylouiee ocHoBaHue: HeT

INeKTPOHHOE ynpaB/ieHUeE: BK/IOYEHME-BbIKNOYEHWE C NPeaBOCXULLEHUEM, C
3a4,aHHOW TOYKOM, yCTaHOBNEHHOM Ha 70°C

Temnepartypa nOBepXHOCTU: orpaHuyeHa Ao 80°C npefoxpaHUTENbHbIM
TEPMOCTAaTOM.

YcnoBua UcnbITaHUA: HayaTb Npu TemnepaTtype 25°C, 0cTaHOBUTb, Koraa
TemnepaTypa B LeHTpe pe3epByapa gocturHet 50°C

Bpemsa Harpesa: 1214

HKuakoctb: Boga

KoHteliHep: 1000-1m1TpoBbI KOHTelHep 13 HDPE ¢ Tpy64aTbiMm KapKacom
MouwHocTb: 4400 BT B 2 30Hax (noBepxHOCTHas Harpy3ka 0,09 Bt/cm?)
Tennousonauma: 20 mm neHbl NBR-PVC, nokpblBatoLeli BClo
LMANHAPUYECKYIO MOBEPXHOCTD.

U3onupytowan KpbiwKa: ectb

Usonupylouee ocHoBaHMe: ecTb

dNeKTPOHHOE ynpaBaeHune: BKI0YeHNe-BbIK/lo4eHNe C NpeBOCXULLEHNEM, C
3a[,aHHOW TOYKOM, yCTaHOBNEHHOW Ha 70°C

Temnepatypa noBepxHOCTK: orpaHunyeHa fo 80°C npeaoxpaHUTENbHbIM
TEPMOCTATOM.

YcnoBuA UCNbITaHUA: HAuaTb Npu TemnepaType 25°C, 0CTaHOBUTb, Koraa
TemnepaTypa B LeHTpe pe3epByapa aocturHet 50°C

Bpemsa Harpesa: 81 4 45 muH
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1 : TemnepaTypa KUAKOCTU, B TEOMETPUHECKOM LieHTpe pe3epByapa, Ha No0BUHE BbICOTbI
2 : CpefHAA TemnepaTypa BHYTPEHHEN CTEHKMU HarpeBaTe/IbHOro oAenAna, U3MepeHHas B 16 Toukax
3 : TemnepaTypa *KUAKOCTH, B LieHTpe, 50 Mm OT AHa

AHanus pesynbratos: nsonAauma Kpbiwku 1000-antposoro IBC no3sonseT cokpatntb Bpema Harpesa ¢ 121 vaca aoo

81,45 vaca, 4To ABNAETCA OYEHb CYLLECTBEHHON 3KOHOMUEN BPeMEHU, € KoadppuumneHTom 0,67

BanaHue melwlanku Ha Bpemsa Harpesa

Mcnonb3oBaHMe MeLaNKK1, LMPKYIUPYHOLLEN NO CTeHKam Bosiee XONOAHOM KUAKOCTH, YBENUUYNBAET TENI00OMEH.

V|3OI'IVIpyIOLLI,aﬂ KpbIWKa 1 No4CTaBKa MNO3BONAOT NO/IHOCTbIO NCMO/1b30BATb BblpaﬁaTblBaeMOe Tenno.

Xupkoctb: Boga

KoHTteitHep: 1000-1u1TpoBbIi KoHTeliHep u3 HDPE ¢ Tpy6uaTtbim KapKacom
MouwHocTb: 4400 BT B 2 30Hax NOBEpXHOCTHasA Harpyska 0,09 Bt/cm?
Tennousonauma: 20 mm neHbl NBR-PVC, NoKpbIBatoLel BCIO LIUANHAPUYECKYIO
NOBEpPXHOCTb.

W3onupytolan KpbllKa: ecTb

U3onupyloliee ocHoBaHuMe: eCTb

Mewanka: ectb

dNeKTPOHHOE YnpaBAeHMUe: BKNOYEHME-BbIK/IOYEHWNE C NPefBOCXULLIEHMEM, C
33Z1aHHOM TOYKOM, ycTaHOBNEHHOM Ha 70°C

Temnepartypa noBepXHOCTU: orpaHuyeHa Ao 80°C npeaoXpaHUTENbHbIM
TEPMOCTaTOM.

YcnoBus UcnbITaHUA: HayaTb Npu Temnepatype 25°C, 0cTaHOBUTb, Koraa
TemnepaTypa B LieHTpe pe3epByapa gocturHeT 50°C

Bpemsa HarpeBa: 36 4

Xupkocrb: Boga

KoHTeitHep: 1000-nu1TpoBbIi KoHTeliHep u3 HDPE ¢ Tpy6uaTbim Kapkacom
MouwHocTb: 4400 BT B 2 30Hax (noBepxHOCTHaA Harpyska 0,09 Bt/cm?)
Tennousonauma: 20 mm neHbl NBR-PVC, NoKpbIBatoLel BCIO LIUANHAPUYECKYIO
NOBEpPXHOCTb.

W3onupytoLan KpbllKa: ecTb

U3onupylolee ocHoBaHuMe: eCTb

Mewanka: HeT

dNeKTPOHHOE YnpaBneHUe: BKNOYEHME-BbIK/IOYEHNE C NPeABOCXULLIEHMEM, C
3aZ1aHHOM TOYKOM, ycTaHOBNEHHOW Ha 70°C

Temnepartypa noBepXHOCTU: orpaHuyeHa Ao 80°C npefoXpaHUTENbHbIM
TEPMOCTaTOM.

YcnoBus UCNbITaHUA: HayaTb Npy Temnepatype 25°C, 0CTaHOBUTb, Koraa
TemnepaTypa B LLeHTpe pe3epByapa gocTurHeT 50°C

Bpems HarpeBa: 81 4 45 muH
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1 : TemnepaTtypa UAKOCTU, B FEOMETPUHECKOM LIEHTPE pe3epByapa, Ha NOAOBUHE BbICOTbI
2 : CpepHAa TeMnepaTypa BHYTPEHHEN CTEHKM HarpeBaTe/IbHOro oAena, MamepeHHas B 16 Toukax
3 : TemnepaTypa }XMAKOCTH, B LeHTpe, 50 mm oT gHa

AHanu3 pe3ynbTaToB: J0OaBNEHME U30AMNPYIOLWEN NOACTABKM M MELUAZIKM 3HAYMTEIbHO COKPALLAeT BpemMs Harpesa,
TaK KaK OHO ymeHbLuaeTca ¢ 81 yaca 45 mnHyT Ao 36 Yacos, YTO AaeT 3HauuTenbHoe cooTHoweHne 0.44. o cpaBHEHUtO
C mogenbto 6e3 N30AMpPYIOLLEN KPbILWKKM, 3TO BpemMsa yBenndmBaetcs ¢ 121 yaca ao 36 4acos, YTO AaeT yAUBUTENIbHOE

aKcTpaopauHapHoe cooTHolweHne 0.3. Mbl MOXKEM TO/IbKO PEKOMEHA,0BaTb UCMOJIb30BaHUE 3TUX aKCecCyapos.

B cBA3M € NOCTOAHHbLIM COBEpPLLUEHCTBOBAHMEM Haluen npoAayKuun, YyepTexn, onncaHnA, XxapakTepnctuku, Ucnoablyemsble B AaHHbIX TEXHUYECKUX NaCcnOopTaX, NnpeaHa3Ha4vYeHbl
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B cBA3M C NOCTOAHHbIM COBEPLLEHCTBOBAHWEM HaLllei MPOAYKLMUK, YEPTEHM, ONUCAHUA, XapaKTEPUCTUKKU, UCMO/Ib3yeMble B AaHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHbl

TONIbKO ANA O3HAKOMNEHNA N MOTYT 6bITb M3MeHeHbl 6e3 npe,a,BapMTeanoﬁ KOHCyANbTaUnmn

TexHunyecKkoe BBegeHue

4. CpaBHeHUe BpeMeHU Harpesa, Heo6Xo4MMOro A1A Pa3/IMUHbIX XXUAKOCTEM, KOTopble B HacToAlee Bpems
HarpeBaloTCcA C NOMOLLbIO 06orpeBaTenen U 3NEKTPUUECKUX ogean

UcnbiTaTenbHoe obopyaoBaHue

[na Toro, 4TOo6bI faTb NpeAcTaBAEHME NONb30BATENAM O HarpeBaHWM KOHKPETHbIX NPOAYKTOB, Mbl NPOBENU B
WMAEHTUYHBIX YC0BUAX CPAaBHUTE/IbHbIE UCMbITAHUA, PEFUCTPUPYA HEOBXOAMMOE BpeMA N U3MEHEHME TEMMEPATYpPbI
BO BPeMSs HarpeBaHua nTpa npogyKrta ot 20°C o 90°C (M3mepaeTcs B reOMeTPUUYECKOM LIEHTPE pe3epByapa).

3TV MCNbITAHWA NMPOBOAMIUCL NPU ABYX Pa3NNYHbIX 3HAYEHUAX NOBEPXHOCTHOW SHepreTnyeckon Harpysku: 0,1 Bt/cm?,
MOCKOJIbKY 3TO 06bIMHOE 3HaYeHMe A8 NPOMbILLIEHHbIX 1eKTpoHarpesatenen, u 0,4 BT/cm?, uTo ABNsSETCA MaKCUMabHO
OOCTUXKUMBIM 3HAYEHWEM AN AAaHHOTO TUMA YCTPOMCTB.

YcnoBuMA UCNbITaHWA: HAarpeB NPOBOANUTCA B LUAMHAPUYECKOM EMKOCTM ANameTpom 76 mm BbicoTon 280 Mm, NaocKoe
[HO, KpacHas mMmeAb TONLMHON 2 MM, BCA LUMANHAPUYECKAn YacTb, 3anNo/IHEHHAA NpoayKTom (250 mm), HarpesaeTcA
TMOKUM CUAMKOHOBBIM HarpesaTenem, nsonnposaHHbim 20 mm PVC-NBR neHoW. Harpes npoussogutca 6es
KOHTPO/IA TeMNepaTypbl UM NPeaoXPaHUTENIbHOro OrpaHMuYuTeNs TemnepaTypbl. TemnepaTypa oKpyKatowei cpesbl
nopneprkmnsaetca Ha yposHe 20°C. B KAMMATMUYECKOW Kamepe. McnbiTaHMe npekpalLaeTcs, Korga temnepatypa B

LeHTpe npoaykTa gocturaet 90°C.

XapaKTepuCTMKN NPOAYKTOB, MCMO/Ib30BaHHbIX B UCMIbITAHMAX

PO

noea TennonpoBOAHOCTb YaenbHas Tenn10emMKocTb KuHemartuueckas Baskoctb npu 20°C YpenbHblii Bec
poay Bt/m.K (kOx/Kr.K) mm%c Kr/m3
Bopa 0.597@20°C 4.182 1.006@20°C 0.998@20°C
OnuBKoBOE Macio 0.189@15°C 1.25 91.5@20°C 0.922 @20°C
° 3amopOoXKeHO (naaBuTca npm ]
Cano 0.407@25°C 2.1 Temneparype ot 35 0 42°C) 0.924-0.930
MuHepanbHoe macno I1ISO VG680 0.134@40°C 1.99 4000@20°C 0.850
° 3amopoKeHo (nnaBuTca Npu ’
CnnBo4YyHOE macno 0.197 @46°C 2.3 Temneparype ot 27 a0 32°C) 0.87-0.93

Mpu noBepxHOCTHOM Harpyske 0,1 Bt/cm? (60 Br) Mpu nosepxHOCTHOI Harpyske 0,4 Bt/cm? (240 Br)

0.1W/em2

F &
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Bpema

spemsa (MuH)

1: Boga; 2: Onuskosoe macno; 3: Cano; 4: MuHepanbHoe macno ISO VG680 ; 5: ChuBouHoe macno

AHanu3 pesynbTaToB: Boga, obnajatolan TeNJ10eMKOCTbIo B 2-4 pa3a bosbluel, Yem y Apyrux NpoayKTos, TpebyeT 6onblue
SHEepruu ANs Harpesa M, CnepoBaTeslbHO, HarpeBaeTca ropasao measneHHee. MPoAyKTbl, 3aMOPOXKEHHbIE MPU KOMHATHOM
TemnepaType (CAMBOYHOE MACNO0, }KUBOTHbIN KNP), M3-32 OTCYTCTBMA KOHBEKLIMOHHbIX MOTOKOB A0J/IF0€ BPEMA COXPaHAIOT
LLeHTPa/IbHY0 YacTb B XOIOAHOM COCTOSHUM, Mpexae Yem BbICTPO AOCTUTHYT TEeMMEePaTypbl OCTa/IbHbIX Mace/ NPu UX PasKUKEHNU.

KOoHTaKTbl
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5. dHepreTuyeckuii 6anaHc

Ona HarpeBa oT 25 o 80°C 604kn ob6bemom 55 rannoHos (220 NMTPOB) C MOMOLLbIO 3/IEKTPOHArpeBarTens
MoLLHOCTbio 1500 BT, TeopeTnyecknin pacyeT 6e3 yyeTa NnoTepb Tenaa AaeT NPOAO/IKUTENBHOCTb 9 YacoB 23 MUHYTbI U
notpebnenune 14 kBT.

B peasibHOM 3HepreTMyeckom HanaHce y4yacTBYIOT MOTEPU BO BHELLHIO CPeay, KOTopble 3aBMCAT OT KayecTBa
TennousonAaunn. B cayyae Hawmnx ucnbiTaHUi U3onauma BbinosHeHa neHo NBR-PVC ¢ KoaddpuumnmeHTom
nsonaumm <0,036 BT/M.K.

Ona 6oukm o6bemom 55 rannoHos (220 n) c TenonsoNALMEN CO BCEX CTOPOH, cpeaHee obliee notpebnieHune 16-17
KBT, OHO namepseTca oA NoBTOPHOrO Harpesa BoApl. Bbixoa sHeprum B 3Tom ciyvae coctasadeT okono 88%.

Mpu Tex ke ycnoBuAxX N3MepeHHoe Bpems cocTasaseT oT 13 yacos 45 muHyT o 14 vacos. 370 8 1,5 pasa bonblue
TEOPETUYECKOTO BPEMEHM.

Bpems HarpeBa yBe/IMUMBAETCA 3a CYET YCAOBUIM TENONEPEenaAYMN MEXAY OAEAIOM U HarpeBaemMbliM NPOAYKTOM
W FOMOTeHU3auumM TeEMNEepPaTypbl B KOHTEMHEPE, KOTOPAs MOMKET NPOUCXOAUTb OYEHb A0JIFO, MOCKOAbKY pa3HMLa
TemMnepaTyp MexAay HUXKHEN U BEPXHEN YacTbio MOXKeT aocturatb 25-30°C B TeueHMe nepuoaa Harpesa.
MosaTomy cuctema TemnepaTypHoO romoreHmn3aunm, Hanpmmep, MeLlanka, COKPaTUT BpeMs Harpeea, HoO ee
sHepronoTpebneHne AobaBUTCA K SHepronoTpebaeHUIo Harpesa.

Cat21-2-2-54 www.ultimheat.com )
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BTopana yactb:
KoHcTpyKTUBHbIE 0COB6EHHOCTU 1 NpoBepKa paboTtocnocobHocTH

1. UcnbitaHusa IP (ycToiAUMBOCTb K NPOHUKHOBEHUIO BOAbI)

3alunTa OT NPOHUKHOBEHUA BOAbl ABNAETCA BaXHbIM NapameTpoM MPOMbILWJIEHHbIX HarpeBaTeNbHbIX 0A4eAN U
pyballek, KoTopble MOryT 6bITb NOABEPKEHbI NEPEIMBAM U PA3/IMUYHbIM BbICTYMamM. Bce B KOHCTPYKLMKM 3TUX YCTPOMCTB
6b1N10 peann3oBaHoO A/1A TOro, YTOObl NPOAO/XKATb 0becneynBsaTb 3aLUTY NOJ/Ib30BaTE/IEN B CAMbIX CYPOBbIX YC/10BUAX.
B HarpeBaTenbHOM YacTU 3/IEKTPUYECKNE COEAMHEHUA MeXAYy HarpeBaTe/NbHbIMU Kabensmn, coeguHUTENbHbIMU
npoBogamMu, TEpMOCTaTaMK, OrpaHUYUTENAMMU, Pa3beMaMM U APYTUMU KOMNOHEHTaMMU FrepMeTU3NPOBAHbI
M COOTBETCTBYIOT Knaccuoukaumm IP66. Kopobkun ynpasieHna n noaKAOUYeHUA, AOCTYMNHbIE NOJ/Ib30BATENAM,
MMeloT Knacc 3awmnTbl IP69K. OaHaKo, XOTA MCNONb3yeMble TKaHWU BOAOHENPOHULLAEMbI, @ MONHUM FTePMETUYHbI,
OrpaHNYeHHOEe NPOHMKHOBEHME BOAbl B 30HY Harpesa MOXKET MMEeTb MEeCTO, Yallle BCEro yepes LWBbl. Bca BHYTpeHHsAS
NpPoBOAKa 3TOM YacCTU ABASETCA BOAOHEMNPOHMULAEMOMN, MO3TOMY NMPOHUKHOBEHWE BOAbl HE CTAaBUT Mo COMHeHue
3NEKTPUYECKYIO M30NALUIO YCTPOMCTB.

——
& ! HJ -
[— E =a i
McnbiTaHye HarpesaTenel pyballku Ha cTeneHb 3awwuThbl IPx6 MN3mepeHune conpoTMBaEHNUA N30NALMM MOCNE UCNbITaHUi IPX6

2. Tepmo3sawurta n orpaHMuuTenb Temnepatypbl. MakcumanbHasa TemnepaTtypa CTeHOK U UCNOJIb30BaHUe Ha
NyCTbIX eMKOCTAX.

OZHO M3 YyCNOBUA KPUTUYECKOTO MCMONb30BAHMA MPOMbILNEHHbIX TMBKMX HarpeBaTe/ibHbIX 0A4EAN CBA3AHO C UX
NMPUMEHEHNEM Ha KOHTEeMNHepax, 3ano/IHEHHbIX, @ TaK}Ke YaCTUYHO WAM NOSIHOCTbIO NYCTbiX. KOoraa orpaHuymTenb
TEMMEepPaTypPbl HAXOAUTCA B KOHTAKTE CO CTEHKOW, 32 KOTOPOIM 60AblUe HET KXUAKOCTM, UM KOr4a OH He HaxoauTca
B KOHTaKTE C NMOBEPXHOCTbIO, C KOTOPOWM HarpeBaTe/IbHOE OAEANI0 MOXKET 0OMEHMBATbCA KaNopPUAMU, OH LONKEH
pearMpoBaTb Ha Neperpes HarpesaTe/bHbIX 3/1eMeHTOB. [103TOMY OH HaXOAMTCA B KOHTaKTE C HUMKU 6aarogaps ABym
NeTaAM HarpesaTe/IbHOro NPOBOAA, Yepes 3anaTeHTOBAHHbIN FTMBKMIA TePMOMNOAYNPOBOAHMK. ITa CUCTEMA OTK/ItOYaeT
Harpes, Korga MecTHas TemnepaTypa CTaHOBWUTCA CAULLKOM BbICOKOM, @ 3aTeM OrPaHUYMBAET KONIMYECTBO SHEPTUM,
noAaBaemoWn Ha HarpesaTesibHble

1: OrpaHunuuntenn 2 : Kopnyc PA66 3 : MNeTnun 13 HarpeBaTenbHOro NpPoBoaa
4 : Pe3aHOBbIM HaNoONHUTENb 5 : Tenn0BOW NONYNPOBOAHUK 6 : 3aXKMMbl ANA KPenaeHWUsA Ha NOBEPXHOCTU TKaHK
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3. AcnbiTaHMA Ha NOCTOAHHYIO U MUKOBYIO TemnepaTtypy nsonayuum VI3OI1HLI,VIOHHOﬁ neHbl, UsmepeHue
CKOpPOCTU BTATMBAHUA NOC/1e Harpesa, UCNbiTaHNA Ha BOCCTaHOB/1IEHUE BOAbI NOC/1Ie Harpesa.

Bbibop adpPeKTUBHOM TennomnsonaumMm B AManasoHe TemnepaTyp HarpesaTenein ogean n pybawek nossonser
OTKa3aTbCA OT 6ONbLIMHCTBA MMEIOLLMXCA HA PbIHKE TMBKUX TENAOU30NALMIA:

- CTeknoBaTa, KaMeHHasn BaTa, Kepamuyeckas BaTa, U3-3a UX NPOHULAEMOCTU U 3ddeKTa “rybrn”

- MonuypeTtaHOBbIE U NOIMITUNEHOBbIE MEHONNACTbI U3-3a UX TOPHOYECTU U NNOXOr0 TeMNepaTypPHOro NoBeaeHMA

- Bonnok u3 yrnepoAHoro BoJIOKHa M3-3a ero roptoyectu u “rybuatoro” apdekra

- NeHbl NBR 1 NR 13-3a nx roptovectu.

- CUINKOHOBbBIE MEHbI N3-33 UX HEMOMEPHO BbICOKOM LEHbI.

B pe3ynbraTe MHTEHCMBHbIX UCMbITAHUIM 3TUX PA3/INYHbIX MaTepMano., Tonbko neHa PVC-NBR okasanacb npurogHom
ANA Ucnosib3oBaHUA. OHM coyeTaloT B cebe M3onaLMoHHbIN 3ddeKT neHbl NBR ¢ 3aKkpbITbiMM Nopamu (Taknm obpasom,
6e3 adpdekTa “rybkn”) n camosartyxatowme csoicrea PVC.

[na 3TUX UCMbITAaHUI NeHa NOMEeLLAeTCA BOKPYr HarpeBaTesibHOM 604KM, ycTaHoBAeHHOW Ha 120°C (MakcumanbHas
NOCTOAHHAA TeEMMepaTypam HarpesaTeNbHOro ofessna), Ha 96 yacos. Mocse 3TOro M3mepsaeTca U3MeHeHue
W30/IALMOHHOMN CNMOCOBHOCTU, U3MEHEHUE PA3MepPOB (YANMHEHUE UM YKOPOUYEHME), 3aTEM OLLEHMBAETCA NOPUCTOCTb
nyTem B3BELUMBAHWA MOC/E NOTPYKEHNA B BOAY HA 8 gHel.

TaKk)Ke NpoBOANTCA eLle OA4HO UCMbITaHME - NPOBEPKA YCTOMYMBOCTM K MUKOBbIM TemnepaTtypam. Mpu Bo3aenctemm
Temnepatypbl 300°C B TeyeHune 30 mmHYT neHa PVC-NBR He Bocn/iaMeHAETCs, HO TepAeT NTMOKOCTb U pacTPeCcKUBaeTCs.
OaHako 6osiee BbICOKME TeMNepaTypbl, HEAOCTUMKUMbIE NPU HOPMAIbHOM paboTe, MHULMMPOBAHHbIE NOABOLOM
BHELUHEN NO OTHOLUEHMIO K MPOLLECCY SHEPTUMN, MOTYT UHULMUPOBATbL MeAJIEHHOE CropaHMe MNeHbl

HarpeBaTenbHblit 604OHOK AN UBMEPEeHUA MaKCUMaNbHOM TeMnepaTypbl MNeHbI
(oc) (3aLLMTHDBIM KOXKYX U BbITAXKHOW KOAMAK CHATbI 418 NPOBEAEHUA CbEMKM)
&0
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MN3meHeHUWe cpeaHel TemnepaTypbl HAPYKHOM NOBEPXHOCTU NEHbI BO MNeHa nocne 96 yacos npu 120°C MeHa nocne 30 muHyT npu 300°C
BPEeMA UCMbITaHUA B TeueHne 96 yacos npu Temnepatype 120°C (nocToaHHasA Ycagka no gavne: - 4,7%
TemnepaTypa okpy:atowen cpeabl 32°C). M3meHeHMe BHELLIHeN TemnepaTypbl BogonoroweHue: 9%
He usmepsetca. M301AUMOHHbIE XapaKTEPUCTUKM MeHbl OCTAOTCA HEU3MEHHbIMU

4. Mounck ropAYUNX TOUEK B HarpesaTesbHbIX Kabenax

Mpwn U3roTOBAEHUWN HarpeBaTeNbHbIX MPOBOAHWUKOB CAyYaeTCca, YTO NPU CMEHE BUTKOB NMPOBOJIOKM NMPON3BOAATCA
CpalMBaHMA NPOBOAHMKOB BCTbIK. 3aTEM 3TU MeCTa CpalLMBaHWUA 3abMPatoTCa Nog, CUAMKOHOBYIO U30AALMIO, U OHU
OCTaloTCA HEBUAMMbBIMWU. HO NA0OXO BbINOJIHEHHOE CPALMBAHUE MOXKET 006aBUTb AOMNONHUTENLHOE 3/EKTPUYECKOE
COMPOTMB/IEHUE K FperoLemy Kabento B MecTe cpallimMBaHMA. TaKOW TUM HEUCNPABHOCTM NPUBOAUT K 06pa3oBaHMUIO
ropAYen TOYKM. dTa ropsavyan To4Ka OOHapyKMBAETCA C MOMOLLbIO TEMJOBULEHUA BO BPEMA OKOHYATE/NIbHOTO
MCMbITaHWA MOKPbITMUA. 3aTeM MPOBOAUTCA AOMOJHUTENbHAA PEHTFEHOBCKAnA NPOBEPKA ropAYei TOUYKKM, NOC/ae Yero
npoBepaeTcA NpUYMHA HEUCTMPABHOCTU U MPON3BOAMTCA 3aMeHa HarpeeaTeIbHOro Kabens nepes UCNoNb30BaHUEM.
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MpuMepbl TENN0BU3UOHHOTO M306PAXKEHNUA HAarpeBaTeIbHOrO odenAna. O6HapyeHve AedeKTOB NOAKIOUYEHUA WU TOPAYNX TOYEK PEHTTEHOBCKUX
BepxHsaa ¢potorpadus, caenaHHas ¢ BHyTpeHHel, 060rpeBaeMoii CTOPOHI, HarpeBaTe/IbHbIX NPOBOAOB (418 CbeMKM CHUMAETCA 3aLLUTHbIN
1 poTorpaduma HUNKHEN CTOPOHBbI, He 060rpeBaeMoi CHapyYXu (Temnepatypa 3KpaH). Mpumep 06HapYKEHHOW ropaYei TOUKU: CpaLLMBAHUE MEXKAY
OKpyKatoLeit cpeapl 32°C) HarpeBaTe/IbHbIMW NPOBOAHUKAMMU.

5. TemnepaTtypa NoBepXHOCTU HarpeBaTe/IbHbIX NPOBOAOB ANA HarpeBaTeNbHOro oaenna 6e3 KOHTAKTa Co CTEHOM B
3aBUCMMOCTM OT NJIOTHOCTM NOTOKA BaTT

Momnmo ntoboro KOHTPOAA TeMMepaTypbl, HarpeBaTebHbI NPOBOA, BCTPOEHHbIN B 060rpeBaTe/ibHOe 04eAN0 Uan
pybaluKy, ALOCTUTHET B CNOKOMHOM BO34yxe 6€3 MexaHWYeCKON BEHTUAALUKU CTabnunnM3npoBaHHON TemnepaTypbl,
3aBUCALLEN OT ero BHELIHEeM NOBEePXHOCTU U MOLLLHOCTU.

KOHCTPpYKLMA NPOMbILWNEHHOTO HarpesaTenn-oaenna Uian HarpesaTens-pyballkmM A0NKHA YYNTbIBATb ITOT GaKTop,
4yTObbl TEMMEpPATYpPa, AOCTUTAEMAA B HAUXYALIMX YCNIOBUAX SKCMAyaTalUKM, HE MOria pPaspywunTb UAN pacnaaBuTb
TKaHb KOHCTPYKLMM M COXPaHAIA SNEKTPUYECKYIO U30NALMIO, FrAaPaHTUPYHOLLY0 6e30MacHOCTb N0AEN, B TOM YMcae Npu
HaA/IOXKEHWM ABYX HarpeBaTe/ibHbIX C/I0EB UAW MPU OTCYTCTBUM KOHTAKTa C NOBEPXHOCTbIO KOHTEMHepa.

MmeHHO b6iarogapa MCNOb30BAHUIO HarpeBaTe/ibHbIX MPOBOAOB C HU3KOW MOBEPXHOCTHOMW MAOTHOCTbIO
BaTT, 6/M1arogapa MCNoAb30BAaHUIO HarpeBaTe/IbHOM CETKWU C KOMMAKTHbIM LWAaroM HarpeBaTe/ibHbIX NMPOBOAOB,
TemnepaTtypa NOBEPXHOCTW HarpeBaTenbHOro ogeana byaet 6onee ogHopoaHOM, 6e3 ropaymx Touyek. B Hanbonee
pacnpocTpaHeHHbIXx moaenax (6oyka 220 A, IBC 1000 n1) 3TO NPUBOAUT K 3HAYUTE/NIbHOW AJIMHE HarpeBaTeNbHOrIo
nposoga ot 80 Ao 160 MeTpoB Ha OAHO YCTPONCTBO. HO 3TO - CUHOHMM HaAeKHbIX NPOPECCUOHABHbIX YCTPOMCTB.
3Ha4YeHNA NOBEPXHOCTHOM BAaTTHOM NNOTHOCTU HarpeBaTeNbHbIX O4EAN AENATCA Ha 4 Knacca, B 3aBUCMMOCTM OT TUNOB
NCMNONb3yeMbIX KOHTEMHEPOB M MAaKCMMAJIbHOM TeMMepaTypbl, KOTOPAA MOXET ObiTb AOCTUTHYTA B KOHTEMHEpE.

- Knacc Hu3Kol Temnepatypsbl: 0,05 BT/cMm2. 3TOT Knacc No3BoaseT HarpesaTh NIacTMKOBbIE @MKOCTU, Hanpumep,
noanstTuneHoBsble. MaKcMmanbHasa TemnepaTtypa, 4OCTUraemas HarpeBaTe/lbHbIM Kabenem 6e3 Tepmoperynatopa,
coctasnsaeT 50°C. 3To Hanbonee pacnpocTpaHEHHOE peLleHne AN NPUMEHEHMA 3aLWUTbl OT 3aMep3aHus.

- Knacc cpegHeii temnepatypsi: ot 0,095 BT o 0,1 Bt/cm?. 3TOT K/1acc NO3BOAAET HarpeBaTb MeTal/IMYeCKMe eMKOCTH
C BOAOM WM *KUAKOCTbIO He Bblilwe 80°C. MaKcMmanbHaa TemnepaTypa, 4OCTMraeMas HarpesaTe/ibHbiM Kabenem 6e3
TepmoperynaTopa, cocrasnaet 85°C.

- Knacc Bbicokou Temnepatypbl: 0,135 BT/cm?. DTOT Knacc No3BOAET HarpesaTb MeTa/l/IMYecKkue eMKOCTH,
cogepXalime }KUAKOCTb, A0 TemnepaTypbl He Bbiwe 110°C. MaKkcnmanbHaa TemnepaTtypa, AOCTMraemas
HarpeBaTe/IbHbIM Kabesniem 6e3 TepmoperynsTopa, coctasaset 100°C.

- Knacc oueHb BbICOKOI Temnepatypsbi: 0,25 BT/cm2. ITOT Knacc No3BoaseT HarpesaTb MeTa/l/IMYeckne eMKoCTH,
coaepKalime XUAKOCTb, 40 TemnepaTypbl He Bbiwe 150°C. MaKkcumanbHaa TemnepaTtypa, 4OCTUraemas
HarpeBaTe/ibHbIM Kabenem 6e3 Tepmoperynatopa, coctasndaer 160°C. 3TOT ocobblii Knacc TpebyeT ycuaeHHOM
TEMNJ0BOM 3aLWMTbl rpetolnx Kabenen U3 CTEKNOBOIOKHA M KanToHA. CUCTeMbl yNpaBaeHUA, YCTaHOBNEHHbIE Ha
NMOBEPXHOCTU KPbILKK, UCMOIb30BaTb HEBO3MOXKHO. PID-perynnpoBaHue ¢ gatimkom Pt100 u BbIHOCHON MOHTaKHOM
KOpPOb6KOW ABNSAETCA e4MHCTBEHHO BO3MOMHbIM COCOHOM peryinpoBaHuAa TemnepaTypbl.

www.ultimheat.com ) Cat21-2-2-57



http://www.ultimheat.com

TexHunyecKkoe BBegeHue

e

06opyaoBaHKe 4Na U3IMepeHns TemnepaTypbl NOBEPXHOCTM B 3aBUCMMOCTH OT
noBepxHoCTM BT/cm? HarpesaTens ogeana uav Harpesatens pybaluku
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Temnepatypa nosepxHocTu, B°C, B OKpy:KatoLeit cpege npu 20°C Ans HarpeBaTebHbIX MPOBOAOB C META/IZIMYECKOM 3aLMUTHOM ONIETKOM, ANA Pa3ANYHbIX

3HAYeHUI NMOBEPXHOCTHOM BATTHOW NIOTHOCTM HAarpeBaTEIbHOTO OAEANA UN HarpesaTens pybaLuku.

T1 = TemnepaTypa NOBEPXHOCTU HAarpPeBaTeIbHOro NPOBOAA.
T2 = TemnepaTypa Hapy»KHOM NOBEPXHOCTU 0AeANa UAN PYBALLKH.

YXyALweHue NoBepXHOCTM B 3aBUCMMOCTU OT TemnepaTypbl, AOCTUraeMOi Ha HarpeBaTe/ibHbIX NPOBOAAX, ANA
HarpesaTeneii ogean unm pybalwek, c NPOBOAAMM, YIOKEHHbIMU NOA TKaHb PA66 U 3alMTHOW NNEHKOW u3

PTFE (CTaHAapTHble BEPCUM ONA HU3KUX, CPEAHUX U BbICOKMX TemnepaTyp)

CBup, B paspese Ha rpetoLuii LHYP, 3aN10XKeHHbIN Mexay rub6KMMK cTeHKamm (cTaHaapTHoe
McnonHeHue)

1, 5, 6: MoAanammnaHanA TKaHb NOBbILLEHHOW NPOYHOCTH

2: MonuypeTaHoBbII YNIOTHUTEIbHDbIN CNOI BHELLHE NONMaMUAHON TKAaHU

3 3: UsonAaumoHHas neHa PVC-NBR

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

8: OnseTKa U3 NYKEHOI NaTyHU (MexaHUYecKan 3alymTa 1 3asemneHue)

9: HarpeBaTenbHblii NpoBoA,

10 &

(-]

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

5

96 yacos npu 120°C Ha HarpeBaTenbHOM Kabene: 6e3 u3meHeHUA LBeTa, 6e3 nnaBneHus
nsonauum, 6e3 U3MeHeHUA XapaKTePUCTUK

1 yac npu 220°C Ha HarpeBaTenbHOM Kabene: PA66 HauMHAET MEeHATb LBET

1 yac npu 235°C Ha HarpeBaTenbHOM Kabene: PA66 HauMHaeT NN1aBUTbCA 5 MUHYT npu Temnepatype 245°C Ha HarpeBaTesibHOM Kabene, PA66

pacnnasunca u 06HaXKWUA 3aWmUTHbIN cnoki PTFE, KOTopblii He paspywmaca.
3awymTa HarpeBaTeNbHOrO WHYPa BCeraa OCYLECTBASETCA C NOMOLbIO
TehpI0HOBOW U CUIMKOHOBOW U30NALUMN.

B cBA3M € NOCTOAHHbLIM COBEpPLLUEHCTBOBAHMEM Haluen npoAayKuun, YyepTexn, onncaHnA, XxapakTepnctuku, Ucnoablyemsble B AaHHbIX TEXHUYECKUX NaCcnOopTaX, NnpeaHa3Ha4vYeHbl
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YxyaleHne NoBepXHOCTU B 3aBUCMMOCTU OT TemMnepaTypbl, 4OCTUrHYTOM Ha HarpesaTe/IbHOM LWHYype, ANA
NOKPbITUIA C HarpeBaTe/ibHbIMU 31€MEHTAMM, YCTAHOBNEHHbIMU HA CTEK/I0BOJIOKOHHOW TKaHU U MNJIeHKe
KarnToH, U NOKPbITbIMMU TKaHbto PA66 ¢ 3auTHON nneHKon PTFE (Bepcua AnA oueHb BbICOKUX Temnepartyp).

Bupa, B paspese Ha rpetoLmii LWHYP, 3a10KEeHHbI Mexay rM6KMMU CTeHKammn
BbicOKONPOYHAA NOIMAMUAHAA TKaHb

MonnypeTaHOBbI YNNOTHUTENbHDIN CN0M BHELIHE NOANAaMUAHON TKaHN
UsonauymoHHana neHa PVC-NBR

Ptfe nneHka (3awumra ot neperpesa)

MonrMammaHas TKaHb NOBbILWEHHO NPOYHOCTN

Heroploqaﬂ CTEK/10BOJ/IOKOHHAA TKaHb

TennooTparkatowLan anloMUHMEBasA NJIEHKa

OnneTKa U3 NyXeHoi NaTyHn (mexaHU4YecKas 3almTa u 3asemneHue)
HarpeBaTenbHblii NpoBoA,

4 10: CuankoHosasa usonauma 300 B, TonwmHa 1,1 mm

11: lononHUTEeNbHAsA TENN0Bas 3aLUUTA U 3IEKTPOU30NALMA C NOMOLLbIO NIEHKU U3 KanToHa

PERSREIEE G

11108 8 7 6

wn

5 MmUHYT npu 250°C Ha HarpeBaTeNbHOM Kabene, BHELWHAA TemnepaTypa Ha cioe TKaHu PA66 Bbi3biBaeT
U3MEHeHMe ero uBeTa

5 muHyYT npu 320°C Ha HarpeBaTeNbHOM Kabesne, BHELLHAA TemnepaTtypa Ha cioe TKaHu PA66 Bbi3biBaeT ero
nnaeneHue

5 MUHYT Npu Temnepatype 350°C Ha HarpeBaTenbHOM Kabene, Npy OTKPbITUK HarpesaTens oaesana
BUAHO, YTO YAEPKMBAHME U M30NALMUA CHAPYXKMU HarpeBaTeNIbHOro Kabena no-npexHemy obecneunsaerca
CTEK/I0BO/IOKHOM M KanTOHOM. [lanbHeliluee NoBbllEHME TeMNePaTypbl Bbi3biBaeT paspylueHue
CUIMKOHOBOW 060/104KM LUHYPa U NPUBOAMT €ro TOKOBEAYLLME YacTU B KOHTAKT C MeTaNIn4ecKomn
ONJIETKOMW, KOTOpPasA 3aTeM OTK/IIOYAET NUTAHUE, NPU STOM BO3MOXHbI /IEKTPUYECKUE NOTEPU HAPYKY.

6. ConpoTuBaeHUe U30NALMU U HanpAXKeHne npobos

ConpoTuBaeHUE N30ALMN YMEHbLLAETCA C yBEAMYEHNEM AJIMHbI UCMOJIb3yeMOro HarpesaTe/bHOro nposoga. Ecam
3Ta AJINHA MOXKET [OCTUraTb HECKO/IbKMX METPOB B HEDO/IbLLIMX HarpeBaTebHbIX 0AeAnax u oborpesatenax pybawek,
To B oborpeBatensix ¢ pybawkoi IBC o6bemom 1000 nMTPOB OHA MOXKET NpeBbllaTbh 160 MeTpos.

Ha npou3BoacTBe NoKasatenn msonaunm Ha 100% mamepAtoTca Npu TemnepaType OKpy»Kawwen cpeabl. Haw
MWHWMa/IbHbIM Npeaen NpUemnemocTn ans Nloboro cocTtoaHMA (Cyxoro, ropsayero uam nocne ucnbitaHusa IP65)
coctasnseT 0,1 FOm (B 100 pas 6onbwe npegena EN60335-2-17§ 19.112.3).

3To M3MepeHne NPOBOANTCA C HarpesaTesieM, 3aXKaTbiM MeXay ABYMA METa//IMYECKUMU JIMCTAaMK, NOKPbIBAOLWMMU
BCIO MOBEPXHOCTb, M MPUMKATLIM APYr K APYry C Harpy3koit 35 DaN / m2.

Mpubop ANa M3mepeHns CoONPOTUBNEHUA U30NALMUMN.
UamepeHHble 3HaYeHuA Bceraa 6onbue 0,1 FOm
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AneKTprUUyecKana NPOUYHOCTb NPU HU3KUX TemnepaTypax
Bo Bcex 3alMLLEHHbIX HAarpeBaTeNbHbIX 31EMEHTAX CYLLEeCTBYET TOK YTEUYKM, MPOXOAALLNIN Yepes UX n3onaumo. IToT
TOK YTEYKUN YBE/IMYMBAETCA C POCTOM MPUJIONKEHHOTO HANPAXKEHUSA.
B cnyyae HarpeBaTenbHbIX 04€AN NPOU3BOACTBEHHOE UCMbITAHUE ANA U3MePEeHMA 0OLLEero ToKa yTeykrM NpoBoauTcA
nyTem nomeLleHna HarpesBaTena Mexay ABYMA MeTa/JIMYECKUMU NIACTUHAMKU U NPUNOXKEHUA HanpaxkeHua 1750 sonbt
MeXay NPoBOAHMKAMU U METaNNNYECKMMMN NAaCTMHaMKM B cooTBeTcTBMM € 60-335-2 -17 § 22.115. B cooTBeTcTBUM CO
cTaHaapTom EN60519-1, MaKCMMa/bHbIN TOK YTEYKM, AONYCTUMBIA B TeYeHUe 1 MUHYTbI, 3aBUCUT OT HOMUHA/IbHOM
aMNANTYAbl HarpesaTena pyballkm uam ogesna, oH cocrtasaset 3 MA npu amnantyge 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 npwu 3000 BT). Ana 1000-11TpoBbIX
HarpesaTenen IBC ¢ 2 He3aBUCMMbIMUW 30HAMM Harpesa 3TO M3MEepPEHMNE BbINONHAETCA HE3aBUCMMO A5 KaXKA0M 30HbI.
Bonbloe 3HayeHMe TOKa yTeUYKM Ha HarpesaTenax pybawkun boablinx pasmepos TpebyeT Ux NOAKAOYEHMA K LeNN
NUTaHWA, 3aMLEeHHON anddepeHunanbHbiM aBTOMATUYECKUMM BbIKAOYaTeNEM, OTKaIMOBPOoBaHHbIM Ha 20 MA.

i =l

UsmepurenbHoe oGopy,qosaHue ANA UsmepeHna NO/IHOro TOKa yTe4ku B X0104HOM COCTOAHUU

Tok yTeuku npu pabouei Temnepartype

M3mepeHne TOKa YTEUYKM HA rOpPsaYNX U AOCTYMHbIX NOBEPXHOCTAX - 3TO NapameTp, NpeLHa3HAYeHHbIN A1A NPOBEPKM
6e3onacHOCTN Npubopa BO M3bexaHne NoparKeHUA SNEKTPUYECKMM TOKOM MPU MPUKOCHOBEHMWN K HEMY BO BpemMs
paboTbl. 9TO CNocob NMPOBEPUTb, YTO ErO INEKTPUYECKAA U30NALMA HEe YXYALAETCA U OCTaeTcs A0CTAaTOYHOMN npwm
OOCTUMKEHUN paboyel TemnepaTypbl. B cooTBETCTBUM CO cTaTbaMM cTaHgapToB EN60335-1-13.1 1 13.2, ucnbiTaHusA
3aKNt0YaAOTCA B TOM, YTOObl NOMECTUTb METANNNYECKYIO NAACTUHY padmepom 10 x 20 cm (MMUTUPpPYLOLWYIO
pasmep pyKu) Ha HarpeBaTe/NibHOE 0AEeAN0 UK PyBallKy U U3MEPUTb TOK, NPOXOAALLMIA MEXKAY 3TOM NAACTUHOWM
M NPOBOAHMKAMM MO HaNpsKeHMeM, KOr4a HarpeBaTeNbHOe 04eAN0 AOCTUIIO MAaKCMMAIbHOW TEMMepPaTypbl.
MakcumanbHoe npegenbHoe 3HavyeHue coctasndeT 0,75 mA npu 240 B. Hawm ucnbiTaHMA NOATBEPXKAEHDI CPeaHUM
3HaAYeHMEeM 6-T1 N3MepeHNt, NPOBEAEHHbIX B Pa3HbIX MeCTaX, MPY MOLLHOCTHK, paBHOM 1,15 pa3a oT HOMWUHABbHO.

UameputenbHoe 060pyaoBaHMe A/l U3MEPEHMA NOHOFO TOKA YTEUKM B ropsyem COCTOAHMU
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7. CucTembl 3aTArMBaHUA U yaeprKaHuA oborpesaTteneii pyballKku Ha pesepByapax

Ypep:KaHue U 3aTArMBaHue HarpesaTeneit pyballkmu Ha KOHTeHepax ABAAETCA BaXKHbIM NapamMeTpPoM PerynspHocTm
HarpeBa. MoaTomy Ba}KHO MCNOAb30BaTb ONTUMANbHbIA CNOCO6, o6ecneuynBsaloWwmii HaMAy4LWYIO Tenaonepesavy
npu ntobbix Temnepartypax. A 3Toro NPUMeHAI0TCA pas/indHble CpeacTBa:

- 3aTArMBaloWan NeHTa-IMNYYKa: NpoCTad B UCMNOJIb30BAHMN U IKOHOMUYHAA, OHA HE BblAEPKMBAET BbICOKUX
TemnepaTyp U Npu PeryiapHOM MCNOAb30BAaHUU MOPTUTCA, KOTA4a BHELWHUe 3arpA3HEeHMA 3abMBalOT NeHTY.
PerynnpoBKa 3aTAXXKM HEBO3MOMKHaA NOC/Ie NPUKATUA 2-X IEHT APYT K ApYry.

PaspbiBHaA Harpyska Npyv KOMHaTHOM TemnepaType Ha NoaoCckl WUPUHOW 50 mm, ¢ KOHTakToM 100 mm mexay OBymA
noABecHbIMM YacTamm: 26 aaH

PaspblBHaA HarpysKa npu BbICOKOW TemnepaType nog Harpyskon 15 DaN: 120°C

BbigeprkumBatoT Harpysky 15 DaN 6e3 paspyleHus npm -50°C

- MnacTukoBble 3aCTeXKU: SIKOHOMMUYHbI, HO HE YCTOWYMBbLI K TEMMNEPATYPE, N UX OTKPbITUE MOMKET NPOMU30ITH
HEOMMOAHHO,KOrAa C1a 3aTAXKKM CANLLKOM Be/nKa.

Pa3pbiBHaA Harpy3Kka npyv KOMHaTHOM TemnepaTtype: 44 DaN

Temnepatypa paspyLleHuna nog Harpyskon 15 DaN: 100°C

BbigeprkumBaeT Harpysky 15 DaN 6e3 paspyweHua npu -50°C

- MeTtannunyeckmne npepoxpaHuTeNbHble NPAXKKKA “aBTOMO6UABHOr0” TMNA: OHM A0POXKe NJAACTUKOBLIX, OYEHb
XOPOLO MNPOTUBOCTOAT TEMNEpPATypPe, NO3BONAIOT CUbHO 3aTATMBATL MPAMKKM AaXKe NOC/Ae MUX 3aKPbITUA, NETKO U
6bICTPO OTKPbIBAtOTCA.

PaspbiBHaA Harpy3Kka npy KOMHaTHOM TemnepaTtype: 240 DaN

Temnepatypa paspyweHus npu Harpyske 15 DaN: sbiaeprkusaet 150°C

6e3 paspyleHus Boigeprknsaet Harpy3sky 15 DaN 6e3 paspyweHus npu -50°C

- Wapd: npuwmBaeTca K BEpXHEN YacTu HarpesaTensa pybalikm M npeaHasHavYeH AaA 3aTATMBAHUA HAA, KOHBeepom
WM BOKPYF rOpAOBUHbI Begpa namn bytoinv. OH NnpeaoTBpaLLaeT COCKaNb3bliBaHMeE HarpesaTens pybalwku sHu3. OH
TaKXKe CAYXKUT ANA yaepKaHUA N30MALMOHHON KPbIWKKM Ha MecTe NPy MCNONb30BaHUN U OrPaHUYMBAET NOTepU Tena
BBEpPX, 6/1I0KMPYA NOTOK BO3AyXa. ITO HE3AMEHUMOE AOMO/IHEHME K 3aXKUMHbIM CUCTEMAM.

Jiunyuka MnacTMKoBbIE 3aCTEKKMN Mertann "aBToMo6uNbHbIE" NPAXKKY Wapd

L RIE
- o

8. MpoYHOCTb TKAHU Ha pa3pbIB

TkaHM, BblOpaHHble A1 NPOMBbILWIEHHbIX HarpeBaTenen ogesan u pybawek, 6b111 NogobpaHbl TaKMM 06pa3om, YTO6bI
obecneynTb UCKNHYUTENbHYIO NMPOYHOCTb Ha PaspbiB. ITO CONPOTUB/EHWE NpoBepAeTcA Ha 06pasuax, Bbipe3aHHbIX
nasepom, ¢ pasmepamm B cooTsetcTBmmM ¢ EN 60335-2-17§21.110.1. B 3aBUCMMOCTU OT UX PACNOJIOXKEHUA U TUMNA
NOKpPbITUA, UX conpoTueaeHune Bapbupyetca ot 44N ao 107N (8 4-9 pa3 6onblie Tpebyemoro 3HauyeHua 12,5N)

06opysoBaHUe A5 UCTIBITAHWA NPOYHOCTM Ha

O6paseL, Ucnonb3yemblit Ans UCNbITaHUA
paseu, y an SEERTE
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9. MMHMManbHAA MOLLHOCTb A/11 UCNOJIb30BAaHUA B 3aLLMTE OT 3aMmep3aHus

Bo MHOrMxX ciyyasx Ans nNpeaoTBpalleHUa 3amMep3aHna KOHTEMHEePOB MCNOAb3yloTcA oborpesaTenu ¢ pybawkoit. Ho

nHbopMaLma, NpefocTaBAAemMas PasIMYHbIMU NPON3BOAUTENAMM, YAcTo BbiBAaET HETOUYHOM UM HEBEPHOMN.
MbI NPoBeNU CUCTEMATUYECKME UCTIbITAHMA B KIMMATUYECKON Kamepe 415 onpeaeneHns NoBepxXHOCTHOM MOLLHOCTH B BT/cm
HeobxoaMMOoM Ans NPeaoTBPALLEHNA 3aMep3aHMA KOHTEMHEPa B 3aBUCUMMOCTM OT TeMMEePaTypbl OKPYXKatoLLen cpeabl.

3TU UCNbITaHMA NPOBOANANCL Ha MOMHOCTbIO U30/IMPOBAHHbIX pe3epByapax (6oKa, AHO, KPbllKa) C NOMOLLbIO
HarpeBaTe/ibHbIX 04EeAN C U30AMPYOWMMK cTeHKamMK 10 nam 20 mm. 3agaHHOE 3HaYeHNe 3/1eKTPOHHOrO perynsTopa
TemnepaTypbl BKAOUYEHUA-BbIKNIOYEHNA 414 HarpeBa KpblLLKKW ycTaHOBAEHO Ha 5°C, a auddepeHuman yctaHosneH Ha 2°C

2

’

Knumatuueckas Kamepa, C 4ManasoHOM PeryiMpoBKU TemnepaTtypbl oT
-90 ao + 150°C, AMana3oH PeryIMpoBKN OTHOCUTENbHOW BNIaYKHOCTU OT
1 po 100%

HarpeBa'renu Aansa pyGaLueK BO BpemMA KAIMMaTU4YeCKUX UCNbITaHWUI npu
oTpUuaTeIbHbIX TemnepaTtypax

McnbiTaHUA C TOALWMNHON U30NALMOHHOM NeHbl 10 mm
(CvHMM uBeTOM yKa3aHa TemnepaTypa MAKOCTU B LeHTpe pe3epByapa. KpacHbim LBeTom - TemnepaTypa
CTEHKM pe3epByapa usonaumei)
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M3meHeHWe TemnepaTypbl BOAbI B KOHTEHEPE, MPY TeMMepaType OKpy>KaloLLeit
cpeabl -10°C, npy Harpy3ke Ha nosepxHocTb 0,05 Br/cm? (150 Br).
BuAHO, YTO BHYTPEHHAA TemnepaTypa KOHTelHepa cTabunusmpyerca Ha
ypoBHe 5°C.

W3meHeHne TemnepaTypbl BOAbI B KOHTEHEpPe, MPY TeMrepaType OKpyKaioLLeit
cpeab! -35°C, Npy Harpy3Ke Ha nosepxHoctb 0,1 Br/cm? (300 Br).
BuAHo, 4T, HECMOTPA Ha YBE/IMYEHME MOLLHOCTU HarpeBa, BHYTPEHHAA
Temneparypa pesepByapa NpoA0/IKAET Me/IEHHO CHUXKaTbCA

B cBA3M € NOCTOAHHbLIM COBEPLLEHCTBOBAHMEM Haluen npoAayKuun, YyepTexn, onncaHnA, XxapakTepnctuku, Ucnoablyemsble B AaHHbIX TEXHUYECKUX NaCcnOopTaX, NnpeaHa3Ha4vYeHbl
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McnbiTaHUA C TONLWMWHON U30NALMOHHOM NeHbl 20 Mmm

(CvHMM uBeTOM yKa3aHa TemnepaTypa *KUAKOCTU B LIeHTpe pe3epByapa. KpacHbim LBETOM - TemnepaTypa
CTEHKM pe3epByapa usonsauuen)

(*c) o)
20 20
15 15
10 10
5
5
[
0 0 i 2 3 4 5 6 7 (h)
0 1 2 3 4 s 5 7 8 9 Ch)

M3meHeHne TemnepaTypbl BoAbl B KOHTEWHEpE, NpY TeMnepaType oKpy»Katoweii | UsmeHeHue TemnepaTypbl BOAbI B KOHTeHepe, Npy TemnepaTtype OKpy»KatoLueit

cpeapl -10°C, npu HarpysKe Ha nosepxHocTb 0,05 Bt/cw? (150 Br) cpeppbl -15°C, npu HarpysKe Ha nosepxHocTb 0,05 Br/cm? (150 BT)
BuaHO, 4TO BHYTPEHHAA TeMnepaTypa KoHTelHepa cTabuamsunpyerca Ha BuaHO, YTO BHYTPEHHAA TeMNepaTypa KOHTelHepa ctabuamnsmnpyerca Ha
ypoBHe 5°C. ypoBHe 5°C.
°C) o
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M3meHeHne TemnepaTypbl BOAbl B KOHTEHEpe, NPY TeMnepaType oKpy»Katoweli | ameHeHue TemnepaTypbl BoAbl B KOHTEHEpe, Npy TeMnepaTtype OKpyKatoLiel

cpeapb! -20°C, npum Harpy3ke Ha nosepxHocTb 0,05 Bt/cm? (150 Br) cpeap! -35°C, npum Harpyske Ha nosepxHocTb 0,1 Br/cm? (150 Br)
BuAHO, UTO BHYTPEHHAA TemnepaTtypa pe3epByapa NPoAO/IKAET Pe3Ko BuaHO, UTO yBENMUEHUE MOLLHOCTU NO3BONAET CTabUNN3UPOBATb BHYTPEHHIO
CHMXKaTbCA TemnepaTtypy KOHTeliHepa Ha ypoBHe 5°C.

AHanu3 pesynbTaToB: Npu ToALLMHE U30aaLMKn 10 MM CO BCEX CTOPOH MOBEPXHOCTHbIN 3apaa 0,05 Bt/cm? goctatoueH
ONA 33WMTbl OT 3amMep3aHMA U30IMPOBAHHOIO pe3epByapa A0 TeEMMNepaTypbl OKpyKatuen cpeabl -10°C. Mpwu
yBe/IMYEHMM HarpysKun Ha nosepxHocTb 4o 0,1 BT/cm? 3awwmTa coxpaHaertca ao - 15°C.

Mpu ToNwmMHe n3onaumum 20 MM CO BCEX CTOPOH Harpysku Ha nosepxHocTb 0,05 BT/cm? goctatouHa Aas 3aluThbl
N30/IMPOBAHHOrO pe3epByapa OT 3aMep3aHuA Npu TemrnepaType OKpyKatouen cpeabl Ao -15°C. Mpu yBeamyeHnu
Harpysku Ha nosepxHocTb Ao 0,09 Bt/cm? 3alimTa coxpaHsaertca ao - 35°C.

10. Perynatopbl TemnepaTtypbl

Bce HarpeBaTenu pyballek 1 oaesn UCNoNb3yioT OANH U
TOT YK€ BOAOHENPOHNLAEMbI coeauHUTENb Ha Moay/ie
ynpaB/ieHnsA. ITOT COEANHUTENb NPEAHA3HAYeH 4/1A
TensomsonAunn TonwmuHoi 10 nam 20 mm. PeannsoBaHo
33a3eM/IeHUNE, a TaKKe 3a3eMIeHNE KOHTEMHEPA, ecan
OH METaN/INYECKMIA.
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YnpolieHHas coeanHUTeNbHasa Kopobka, ana
HarpeBaTenen c PUKCUPOBaHHOM TemnepaTypoi
pybalikn 1 ogeana. UamepeHue TemnepaTypbi
NoBEpPXHOCTU NPOU3BOAUTCA BUMETANNNYECKUM
orpaHuunTENeM, BCTPOEHHbIM B CETb
HarpesaTeNbHbIX NPoBOAOB. [TUTaHMe “BKAtoYeHOo”

W Harpes “BKAtoYEH” oTobparkatoTcs 2 MUAOTHBIMMU
namnoykamu. [laHHasa Bepcua 6/10Ka ynpaBieHus He
B3aMMO3aMeHsAeMa C MOAENAMU HarpeBaTesiei ogesn
nnu pyballek, UMerLWwmMmMn BCTPOEHHbIM aaTumk NTC,
npeaHasHa4yeHHbIMU 15 3/1IeKTPOHHOIO YNpaBaeHus.

MexaHMYEeCKMIA KOMHATHbIN TEPMOCTAT C
dUKCMPOBAHHOM TeMNepaTypoit, BCTPOEHHbIN

B KPbILWKY COEANHUTENbHON KOPOBKM.
ABTOMATUYECKOE BK/ItoYEHME oborpesa npu
NOHWMKEHUM TemNepPaTypbl HUXKe 5°C, ¢ TMNOTHbIMK
JIAMMOYKAMM, YKA3bIBAIOLWMMWN Ha BKAKOYEHUE
nuTaHuMa n oborpesa.

[aHHaA Bepcua 610Ka ynpaBaeHUs He

B3aMMO3aMeHsAeMa C MOAENAMM HarpesaTenel ogean
nnu pyballek, UMerLWwMmMn BCTPOEHHbIM gaTumk NTC,
npegHasHa4YeHHbIMKU ON1A 3/IEKTPOHHOrO YNpaBaeHuA.

D/IeKTPOHHbIM TepmocTaT ana gatunka NTC.
BKAtoUYeHUe-BbIK/IIOYEHNE C NPEeABaAPAIOLLLNM
OeNCTBMEM, PEry/IMPOBKA C MOMOLLbIO PYYKH, C
NUNOTHLIMW IAMMOYKaMM, YKa3blBAOLLMMMN HA
BK/IKOMEHME NUTAHWUA U Harpes.

KpenneHune Ha coeguHuTeNe HarpesBaTens ogeana
nAn HarpesaTtena pybawku. KoHTpoib TemnepaTypbl
B COOTBETCTBUM C TEMMNEPATYPOI CTEHOK KOHTeHepa.

DNeKTPOHHbIN TepmocTaT ans gatumka NTC.
BKAtoYeHWe-BbIKNOYEHME C NPeaBapsaoLLUM
aelicteuem, undposoit aucnnen. MpAMonN MOHTax
Ha coeguHuUTeNe HarpeBaTensa pybaLuku nam
opeana. KoHTposib TeMnepaTypbl B COOTBETCTBUM C
TEMMepaTypoi CTEHOK KOHTeNHepa

B cBA3M € NOCTOAHHbLIM COBEpPLLUEHCTBOBAHMEM Haluen npoAayKuun, YyepTexn, onncaHnA, XxapakTepnctuku, Ucnoablyemsble B AaHHbIX TEXHUYECKUX NaCcnOopTaX, NnpeaHa3Ha4vYeHbl
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DNEeKTPOHHbIN TepmocTaT Ansa aAatdymka NTC.
BK/tOYEHME-BbIKAOYEHME C NpenBapAoLLUM
aencrsmem, umdposoit aucnnen. JuctaHuMoOHHOe
ynpas/ieHWe C NoAKAYEHNEM NPU NOMOLM Kabens
Ha coeguHuTene oborpesatena pybalku nam
openna. KoHTposb TeMnepaTypbl B COOTBETCTBUM C
TeMNepaTypoi CTEHOK KOHTENHepa

INEeKTPOHHbIN TePMOCTaT A1a aatumka NTC.
BkntoueHue-BbIkAOUEHME, LnbpoBON aucnaen.
BbIHOCHOM HACTEHHbIN MOHTaX. UmeeT ANNHHbIN
TEPMOYYBCTBUTE/IbHBIN 30HA, A1 MOFPYXKEHUA B
XUAKOCTb. MOXKeT CNoNb30BaTbCA B AONOSHEHME
K KOHTPOJIIO TeMnepaTypbl MOBEPXHOCTU, AN
3aBepLUeHMA NpoLecca NOBTOPHOIO Harpesa npwu
OOCTUMXKEHUM TEMNEPATYPbl AAPA KULKOCTU.
BHMMaHuMe: ero Henb3A UCNOIb30BaTb
HenocpeaCcTBEHHO AM1A YNpaB/ieHUA Harpesom, 6es
YKe CYLLEeCTBYIOLLEro PEryIMpoBaHUA TeMNepaTypbl
NMOBEPXHOCTM, TaK KaK 3TO YCTPOMCTBO He 3aMeHAeT
perynaTop.

TaKKe NoCTaB/AAETCA C AAaTYMKOM TEMMEPATYpbI
Pt100.
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INEeKTPOHHbIN perynstop TemnepaTypbl, BXOA,

Ansa natdymka Pt100, aBToHacTpomKa PID-
perynnposaHua. soiiHoi umudposoi aucnnei:
n3mepeHHaa TemnepaTypa U 3aaHHOe 3Ha4YeHMe.
KoHTponb TemnepaTypbl B COOTBETCTBUM C
TemnepaTypoi CTEHOK KoHTenHepa. [ocTtyneH
TO/IbKO C 6NOKOM AMCTAaHLLMOHHOIO yNpaBaeHus.

OdTa Bepcua, ucnonb3yrowas gatiymk tuna Pt100, He
B3aMMO3aMeHAEeMa C MOAEeNIAMMN HarpeBaTenen ogenn
N pyballek co BCTPoeHHbIM gatynkom NTC

Rohs, Reach

Rohs: matepuanbl, UCnoib3yembie B HarpesaTenax pyballek, COOTBETCTBYIOT eBponenckoin aupexktuse 2015/863
MpunoxeHue |, usmeHaowen anpexktmsy 2011/65.

3TN UCMbITaHMA ABAAKOTCA YacTbiO CTaHAAPTHOIO KOHTPOAA KavecTBa B Ultimheat n nposoaaTca cuctemaTnyeckn gns
NPOBEPKM NOCTABOK KaXKA0ro nocTasLLMKa.

OHM NpoBOAATCA B Halen cOBCTBEHHOM NnabopaTopum € NCMONb30OBAHUEM U3MEPUTENbHBIX NPUOOPOB NocieaHero
NOKONEHMA.

Mpwn KenaHum Mmbl MOXKEM NPeAOoCTaBUTL CEPTUDUKATLI, CAeNaHHbIe YTBEPKAEHHOW BHeLHel nabopaTtopuent.

Reach: maTepuanbl, ucnosbyemble B Harpeeatensax pyballeK, COOTBETCTBYIOT eBponenckum anpektnsam REACH B
COOTBETCTBUM C ANPEKTUBOM OT UtoHA 2017 roga, aobasnstoulein 173 sewectsa SVHC (BellecTsa, npeacrasastolLmne
o4YeHb 60/bLLYI0 ONACHOCTb) U3 CNKCKa, onybankosaHHoro ECHA 12 aHBapa 2017 roga, NPUMEHUTENBHO K AUPEKTUBE
Reach 1907/2006.

CepTUdUKaTbI N3rOTOBEHDLI BHELLHEN aKKPeANTOBaHHOM labopaTopueit, 1 OHW AOCTYMHbI MO 3anpocy.
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Cnektporpamma Rohs 13014UMOHHOrO BCEHEHHOIO MpoBOAMTCA CNEKTPOMETPUYECKNI aHaIN3
nucta NBR-PVC (nabopatopusa Ul-timheat) (nabopatopus Ultimheat)
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Cn1COK apTUKYNoB

ApTUKYN ApTUKYN ApTUKYN
9VJ32300958150HC 9VJEF731558A10HG 9V2CP6100120A020
9VJ32301028165HC 9VJAE731558550HG 9V2EP4320
9VJ32401398275HG 9VJAE881898880HG 9V2EP450
9VJ32731558550HG 9VIAE731558A10HG 9V2EP4500
9VJ32300958300HC 9VJAE881898A665G 9V2EP420
9VJ32301028330HC 9VJAE731558A155G 9V2EP71041240020
9VJ32401398550HG 9VJAE881898B255G 9Vv2D6030095
9VJ32731558A10HG 9VJAD731558550HG 9v2D6030102
9VJ22731558550HG 9VJAD881898880HG 9VvV2D6040139
9VJ22881898880HG 9VJAD731558A10HG 9Vv2D6073155
9VJ22A04398B205G 9VIAD881898A665G 9Vv2D6088189
9VJ22731558A10HG 9VJAD731558A155G 9V2D6100439
9VJ22881898A66HG 9VJAD881898B255G 9V314173155N20
9VJV6300958150HC 9VJAF731558550HG 9V314173155AVF
9VJV6301028165HC 9VJAF881898880HG 9Vv314188189M20
9VIV6401398275HG 9VJAF731558A10HG 9V314188189AVF
9VJV6731558550HG 9VJAF881898A665G 9V3142A0439N20
9VJV6300958300HC 9VJAF731558A155G 9V3142A0439AVF
9VJV6301028330HC 9VJAF881898B255G 9SWR2JRT0302680N
9VJV6401398550HG 9VIJDAAOD398B205G 9SWR2JRS0302680N
9VJV6731558A10HG 9VJDFAOD398B205G 9H0601252035001
9VJF6731558550HG 9VIBEAOD398B205G 9H06012520350N2
9VIF6881898880HG 9VJBEAOD398D405G 9H06012520350P2
9VJF6A0D398B205G 9VIBEAOD398F005G Y8WTZ017010000UN
9VJF6731558A10HG 9VJBDAOD398B205G Y8WHQ0210100EAUQ
9VJF6881898550HG 9VJBDAOD398D405G Y8WHQ02101000AUQ
9VJMA300958150HC 9VJBDAOD398F005G Y8WJWO021D100GFUQ
9VIMA301028165HC 9VJBFAOD398B205G Y8WJWO021D1000FUQ
9VIMA401398275HG 9VIBFAOD398D405G Y8WJW021D100GFUS
9VJMA731558550HG 9VJBFAOD398F005G TNR8OEOOI300B1K6
9VJMA300958300HC 9V2CP62800000000 TSR80EO0I300BBK6
9VJMA301028330HC 9V2CQ6280000A300 TNR8OEOO0I300S1K6
9VJMA401398550HG 9V2CR62800006000 TSR80EOOI300SBK6
9VJMA731558A10HG 9V2CP64100000000 Y8WSY060000000U9
9VJEF300958150HC 9v2CQ6410000B800
9VJEF301028165HC 9V2CP64600000000
9VJEF401398275HG 9V2CR64600008000
9VJEF731558550HG 9V2CP65800000000
9VJEF300958300HC 9Vv2€Q65800008000
9VJEF301028330HC 9V2CR6580008000
9VJEF401398550HG 9V2CP61001200020

KOoHTaKTbl

www.ultimheat.com

)


http://www.ultimheat.com

nuneLqrAdHoN noHauraLmdearadu €99 I9HIHOWEM 9LI9Q LAIOW M BUHILWONHBHEO BT ONGL/OL
I9H9heHERHTOdU ‘XeLrdoudeu XMHIDhUHXDL XIGHHET 8 919WaAEqroLIMN ‘UnMLIndaLHedex ‘BMHEIULO ‘UKaLdah ‘UMNHATOdU nameH wanHeg0a1dHaMAag0 WIGHHEOLI0U J MEKED g

www.ultimheat.com

KoHTaKTbl

Cat21-2-3-4



http://www.ultimheat.com

i
3
D
—
AN
=
©
O

www.ultimheat.com

pybaluKou

KOoHTaKTbl

HarpeBaTtenu ¢ aHTMppuU3HoOM
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YKa3aHUA No TexHMKe 6e30nacHOCTM 418 BCeX NPOMbILL/IEHHbIX HarpeBaTenei pybaluek,

OMUCaHHbIX B AaHHOM KaTaJiore

- Mepes Ucnonb3oBaHWEM NPOYUTalATE PYKOBOACTBO MO/b30BaATENS

- 3awWwmMTnTe Lenb NuTaHua guddepeHumanbHbIM aBTOMATUYECKUM BbiKKOYATENEM C YYBCTBUTENbHOCTbIO 20 MA,
HOMMHAN KOTOPOrO COOTBETCTBYET MOAE/N, KOTOPasA AO0/IKHA BbITb K HEMY NOAKNHOYEHa.

- JTa uenb NUTaHWUA A0NXKHA ObITb BbINOIHEHA KBAaANPUUNPOBAHHbBIM 3NIEKTPUKOM U B COOTBETCTBUM C AEMACTBYHOLLMMM
MECTHbIMMU CTaHAAPTAMM.

- KoHTyp 3a3emieHnsa [0KeH COOTBETCTBOBATb TPEO6OBAHMAM U ObITb NOAK/IOYEH.

- Korga KoHTelHep nycT, HarpesaTe b pyballKku AoNXKeEH ObITb OTCOEAUHEH.

- MNpu 3an0/IHEHUM KOHTEMHEpPa HarpesBaTeb pyballKku AoMKeH ObiTb OTCOEAUHEH.

- Mpy¥ MOHTaXKe Un AeMoHTaxKe HarpeBaTesib PyballKu fo/XKeH 6biTb OTCOeAUHEH.

- B nepuogapl, Korga oborpesaTtesib He UCNOJIb3YETCs, OH AOMKEH XPAHUTLCA B CYXOM MecTe M BbiTb 3aLULLEHHbIM OT
rPbI3YHOB 1 APYrUX }KUBOTHbIX.

- B HeKkoToOpbIX c/yYyasx, 0COBEHHO Koraa BO3MOXKEH MepesinB XUOKOCTU, MOXKET NoTpeboBaTbCA NOAKAOYEHUE
METa/INYECKUX KOHTEMHEPOB HEMOCPEACTBEHHO K 3a3eM/IAIOLLEMY NMPOBOAHMKY.

- HarpeBatenb pyballuku f0MKEH UCMOb30BATLCA B CYXOM NMOMELLEHWUM.

- He pexbTe 1 He npobuBaliTe NOBEPXHOCTb

- KoHTeliHep gonkeH HaxoamuTbcA B coobuieHnn ¢ atTmocdepHbIM gaBaeHUeM, YTobbl M36erKaTb NOBbILWEHUA €ro
BHYTPEHHErO AaB/IEHMA U B3PbIBA B pe3y/ibTaTe PaclUIMPEHUA UAWU KUMEHUA NPOAYKTOB, KOTOPbIE OH COAEPKMUT. ITa
HAcTpoMKa NpM aTMochepHOM [aBAEHUU MOXKET, HaNnpPMMEp, OCYLLECTBAATLCA NMyTEM OTBUHUYMBAHMA WU yAANEHUS
NpPobKn, pacnosioXeHHOW B BEPXHEN YacTU KOHTeMHepa. Mcnoib3oBaHMe AaTumMKka TeMMNepaTtypbl U/MAKM MeLlanky,
NCMNO/Ib3YHOLLMX 3TO BEPXHEE OTBEPCTUE A1A CBOUX KPEMIEHUI, HE AOIXKHO NOMHOCTbIO 3aKPbIBATL 3TO OTBEPCTUE.

- 3TK npmubopbl He NOAXOAAT ANA NOCTOAHHOIO UCMNO/Ib30BAHMA BHE MOMELLEHUIN U AOMKHbI ObiTb 3aLMLLEHbI OT
[0XAA, NblIN U KOHAEHCATA.

- He pabotaitTe npu TemnepaTtype Bblille HOMMUHA/IbHOM TemnepaTypbl 6€30MacHOCTU (3Ta TemnepaTypa 3aBUCUT OT
HarpeBaemMom XUAKOCTU M A0/KHA BbITb NPOBEpPeHa nepea NoAKAYEHMEM YCTPOCTBA).

- Ucnonb3yiTe HarpesBaTenb pyballKn, COOTBETCTBYIOLLMIN pa3mepy KOHTEHepa

- HarpeBatenb pybaliku fonKeH HaXoANTbCA B KOHTAKTE C NOBEPXHOCTbIO HarpeBaemMoro KoHTeliHepa, 6e3 HanoXKeHus
HarpeBaTe/bHbIX YacTen. HanoxeHne AByX HarpeBaTe/bHbIX YacTel yaBanuBaeT NOBEPXHOCTHYHD MOLLHOCTb U MOXKET
BbI3BaTb NaaB/eHNEe 060/104YKN HarpeBaTena U MHULUMMPOBATb MOMKAP B CAMbIX TAMKE/bIX CAYy4YanX.

- Pacnonoxute HarpesaTesb pyballuku Tak, 4ToObl OH COMpPUKAcaaca ¢ MaKCMMabHO BO3MOXHOW LIMANHAPUYECKOMN
NOBEPXHOCTbIO KOHTEMHEepa.

- 9TM YCTPOMCTBA HE NOAXOAAT A1 UCMO/Ib30BAHWUSA B NETKOBOCNIAMEHSOLWLMXCA UM B3PbIBOOMACHbLIX 30HAX.

Cat21-2-4-2 www.ultimheat.com )
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MbKue HarpesaTenu pybaluek c 3almUTON OT 3aMep3aHUA ONA CTEKNAHHDIX N &

NJIACTUKOBbIX KOHTEN HepoB

MakcumanbHan
Temneparypa 3ararnsaHue Tepmocrar
orpaHuyeHa ao:

Martepuan
KOHTelHepa

TonwmHa

nsonaumm W

HelinoHoBble
Ctekno,

BcTpoeHHbIn,
o pemHu u 10 mm
65°C dUKCUpPOBaHHasA
NAACTUK MeTannnyeckas 3 o 20 mm
HacTponKa npm 5°C

MPAXKKa
38
60 .
i
_.~80_ _.~80_
‘ |
9 ] 0~500mm
(@B [
50!
[ =X 0o
— [N
B o 100
—H
(=B ! [Jo
°
T 3m —I
(=B [Jo
A —80—

OcHOBHble 0coO6eHHOCTH
MbKue HarpesaTenn pyballek MCMoJIb3yOTCA A4 3alWMTbl OT 3aMep3aHus, NoAorpesa, ctabuamsaumm TemnepaTtypbl,
CHUXKEHUA BA3KOCTM MU PACNNABAEHMA MbI/1a, XKUBOTHbIX MW PACTUTENbHbIX }XUPOB, TAKOB, Mace, NULLEBbIX UK
XMMUYECKUX NPOAYKTOB.
3Ta cepus HarpeBaTeneln pybalek anserca Haubonee spOEKTUBHLIM pelleHNeM AN HarpeBa CTEKAAHHbIX UK
NN1IaCTUKOBbIX KOHTEMHepPOoB. OHM BbIMYCKaloTCA ANA KOHTeMHepoB ob6bemom 18 /20 n (5 rannoHos CLUA), 23 n/25 n
(6 rannoHos CLUA), 30 n (8 rannoHos CLUA), 60 n (15 rannoHos CLLUA) n 110 n (30 rannoHos CLUA). Harpesatenu
pyballeK NoKpbIBalOT MOYTN BCHO MOBEPXHOCTb M AOMNOJHEHbI MATKUM BOPOTHUKOM - «Lapdom», NPeaoTBPaLLaOLLMM
ero crnosizaHme BHU3. OHM MOrYT BbITb U3rOTOB/IEHDI C ABYMSA YPOBHAMM MoliHoctu (0,05 BT / cm? n 0,1 BT / cm?) 1
ABYMA TONLMHAMM M3onaumum (10 mm B cTaHAaPTHOM KoMnaeKkTaumum u 20 MM B AOMNONAHUTENbHON KOMMNAEKTaLMK),
YTO NO3BOJIAET UCMNONb30BaTb UX AaXKEe MPU OYEeHb HU3KMX TemnepaTypax. ITM NPUNOKEHUA ONUCAHbI B TEXHUYECKOM
BBeAeHUN. OHM TaKKe MOryT NPOCTO MCMNO/Ib30BaTbCA AN NOALEPHKAHMA NONOKMUTENbHON TEMMNEPATYPbI M KUOKOCTEN.
B aTMx Mmogenax TemnepaTtypa Ux NOBEPXHOCTU orpaHuyeHa 65°C gna npenoTeBpalleHnsa aedopmauum Uam naaBaeHns
NJIACTUKOBbIX KOHTEMHEPOB, UM Pa3PYyLUEHUA CTEKAAHHbBIX KOHTEMHEPOB NoA AEACTBMEM TEeMMNepaTypHOro
HanpAXeHuA.
Mpn McNoNb30BaHUU UX C U3ONIMPOBAHHOM KPbIWKON U M30/IMPOBAHHOMW NOACTAaBKOM UX 3HEpPreTnyecKasn
3G PEKTUBHOCTb MOXKET Bo3pacTu Ha 90%

TexHMYeCKne XapaKTepucCTUKn
HarpeBaTenbHbl 3neMeHT TMBKMX HarpeBaTenen pyballeK COCTOUT U3 CETU HarpeBaTeNbHbIX NPOBOAOB C
CUNUKOHOBOM M30NSILMEN, SKPAHUPOBAHHbIX META/I/IMYECKOM OMIETKOW, B3AThIX NOA, YEXO, CLUUTbIN U3 NONMU3PUPHOIA
TKaHW C NOANYPETAaHOBbIM U Teh/IOHOBLIM MOKPbITUEM. Mexay TeNNOCETbIO U HAPYKHOM CTEHKOW NpOKAaabliBaeTcs
TepmocTonkas usonauma ns NBR-PVC tonwmHon 10 mm. 3Ta M30NALMOHHAA NEeHA MMeeT KO3POULMEHT n3onaLmm
(Lambda A) 0,039 Bt/m.K, 4To no3sonAeT pas3aennTb NOTepu 3HEPrMn Ha 3 NO CpaBHEHUIO C oborpesaTenamm,
M30/1IMPOBaHHbIMW MWUHEPA/IbHOW BAaTOM MM BOMIOKOM M3 YINEPOAHOrO BOMIOKHA TOW »Ke TOJWMUHbI. Perynnpyemole
META/I/IMYECKNE NPAXKKN 06ecneumBatoT BbICTPbIA MOHTaX U AEMOHTAXK U 3PPEKTUBHYIO DUKCALMIO Ha KOHTENHEpPE.
NXx MmexaHW4YecKan NpoYHOCTb ABAAETCA UCKAOYUTENBbHOMN.
TKkaHeBOe NOKpbITUE:
- BHyTpeHHAs HarpeBaTe/ibHasA NOBEPXHOCTb: NOAN3dUPHAA TKaHb C TePSIOHOBLIM MOKPbLITUEM,
- BHelwHAA cTopoHa: BoAOHeNpoHMLaemasa noanadumpHasa TkaHb ¢ PU nokpbiTvem.
Tennousonauua:
MeHa NBR-PVC, ¢ 3aKpbITbIMM SYENKAMMU U BbICOKOWM TEPMOCTOMKOCTbIO, To/IWMHA 10 mm. 3Ta ToALLMHA BbibpaHa 3a ee
BbICOKYIO FTMBKOCTb, YTO BaXKHO AN HEOO/bLUNX KOHTENMHEPOB.
HarpeBaTtenbHblii aneMeHT:
HarpeBaTenbHbIN NPOBOA, C CUIMKOHOBOM U30AALMEN U METaNZIMYECKOM OMJIETKOM, 0b6ecneymBatoLlmnii MeEXaHUYECKYIO
3aLUMTy OT MPOKO/IA U XOpOoLLee 3a3eMNeHMe.
KoHTponb Temneparypbi:
BumeTannnyecknii TepmocTat ¢ GUKCMPOBAHHOW HAaCTPOMKOM, oTKpbiBaeTcsa npu 9°C, 3akpbiBaeTca npu 5°C,
yCTaHaB/AMBaETCA Ha COeAUMHUTENbHOM KOPOBKe U M3MEpPAET TEMMEPATYpy OKpyrKatolen cpeabl. [lBe NUNOTHbIE
JIAaMMOYKM YKa3bIBAlOT Ha HanMume Hanpsa:KeHusa N GyHKLMI0 HarpeBa. B HarpeBaTe/ibHYO CETb BCTPOEH OrpaHUYnUTE b
TemrnepaTypbl, OrpaHUYNBAIOLLNIM TEMNepPaTypy NnoBepxHocTu Ao 65°C.
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lMbKue HarpesaTenu pybaluek C 3aWmUTON OT 3aMep3aHUA A CTEKNAHHDIX N &
NIaCTUKOBbIX KOHTEiHEPOoB

CoeauHUTEeNbHDbIN Kabenb:

M30n1pOBaHHbIA PEe3NHOBLIA Kabenb NUTaHWUA, A NPOMbILWAEHHbIX cpea, 3 X 1 Mm?, aanHa 3 M, eBpoBuIKa. Buska
UL no 3anpocy.

MOHTa}K Ha KOHTeliHepbl:

3Tn oborpeBaTenu pyballek ocHalLeHbl HEMNOHOBbIMU PEMHAMMU C ObICTPOCHEMHBIMW PErYIMPYEMBIMU MPSKKaMU
ONA NOATOHKW NOJ AMaMeTp KOHTEMHEepa U BOPOTHUKOM M3 MATKOM TKaHWM 6e3 Tennousonaumm nog HasBaHUem
wapd. ITOT rMbKMI Wapd MOXKHO MCNONb30BaTb A1A PUKCALUM U30/IUPYIOLLEN KPbIWKKU B CaydYae UMANHAPUYECKUX
KOHTENHepPOB..

Oonuuum:

- 3onAunoHHasa neHa TonwmHomn 20 mm oA NPUMEHEHNA B YC/I0BMAX OYEHb HU3KMX TEMMepaTyp.

- MosepxHocTHasA Harpy3ka 0.135 B1/cm? ana 6bicTporo Harpesa. CM. TEXHUYECKOE BBEAEHME.

- UcTouHmk nutaHua 110/115 B

- Kabenb nuTaHMA ¢ NPOMBbILLIEHHOW BUIKOW 2-NOMOCHBIN + 3a3emneHune 16A CEE (IEC60309)

- KpbILWKKM 1 N301AUMOHHbIE MOACTAaBKW: CM. CTPAHULbI C aKCeccyapamm.

OCHOBHbIe APTUKY/IbI (Bpema Harpesa XUAKOCTEN CM. B TEXHUYECKOM BBeAEHUM)

Bbicota
morwgnest |y | raanoma | 0% | ezt | A | DONGAUE omepenac) Brjowt | gory [Hanpmiene
CLLA Alolimbl + 15”) AtoiiMOB) (mm/paroiimos)
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
9VJ32401398275HG 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

* ONA 3TUX U34ennin, noctaBasemblx ¢ Buakon UL, a He c eBpOBUAKOM, 3ameHunTe 15-11 cumBon Ha X.
** Mopgenu ¢ nsonaumeit 20 mm - 3ameHunTb 9VI3 Ha 9VI2

B cBA3M C NOCTOAHHbLIM COBEPLUEHCTBOBAHWEM HaLLen NPOAYKLMMN, YEPTEXKMU, ONUCAHUSA, XapPaKTEPUCTUKN, UCMO/Ib3yeMble B AaHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHbl
TO/IbKO A/19 03HAKOM/IEHWA Y MOTYT BbITb M3MEHEHbI 6e3 NpeaBapUTENbHON KOHCYIbTaLun
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TO/IbKO /11 03HAKOM/EHMA U MOTYT BbITb M3MEHEeHbI 6e3 NpeaBapuTeNbHON KOHCYNbTaL MK

MbKKe HarpesaTenu AN 3aWUTbi OT 3aMepP3aHuA ¢ TMbKoi 060n10uKoN, ana
meTanaudeckumx 6ouek n 1000-nutposbix IBC

MakcumanbHasa
Marepuan TonwmHa
L Temnepartypa 3atarmeBaHue Tepmocrar Tun
KOHTeHepa nsonAauumn
orpaHuyeHa po:
HennoHosblie BcTpoeHHbIn,
RUCTRAA VL €MHU " duKcMpoBaHHas
nAaacTuKa c 65°C P PO 20 mm
» MeTan/InyecKasn HaCTPOMKa Npu
pelweTkomn @
NpAXKa 5°C

OcHoBHble 0cobeHHOCTH
MbKkue HarpesaTenu pyballek UCMONb3YHTCA ANA 3aluMTbl OT 3aMep3aHuA, MoAorpeBa, CTabuamsaunn TemnepaTtypbl,
CHUMXEHMUA BA3KOCTM MM pacniaBieHMA Mblia, XXMBOTHbIX UAM PACTUTE/IbHbIX }KUPOB, 1TAKOB, MaCen, NMULLEBbIX WU
XMMUYECKUX MPOAYKTOB.
3Ta cepua HarpeBaTesiel pybawek Asnaetrca Haubonee apPeKTUBHbIM pelleHnem ANA HarpeBa CTEKNAHHbIX
WA NNACTUKOBbIX KOHTeHepoB. OHU AOCTYMHbI ANA KOHTeMHepoB obbemom 110 n (30 rannoHos CLUA), 210 n
(55 rannoHoB CLUA) 1 1000 n IBC. HarpeBaTenun pyballek NoKpbiBalOT BCO MOBEPXHOCTb U AOMONHEHbI MATKUM
BOPOTHMKOM - «Wapdom», NpesoTBPaLLAOLLMM ero cnoisaHme BHM3. OHU MOryT BbiTb M3rOTOB/EHbI C ABYMA
ypoBHAMMK MolLHocTH (0,05 BT / cm? n 0,1 BT / cm?) 1 ogHoM ToAwmHOM nsonaumm 20 Mmm, YTO NO3BOAAET UCNONb30BaTb
NX Oaxe Npu OYeHb HU3KUX TemrepaTypax. ITU NPUIONKEHMUA ONUCAHbl B TEXHUYECKOM BBeAeHUU. OHU TaKKe MOoryT
NPOCTO MCMO/Ib30BATLCA AJ1A NOALEPIKAHMA MONOKUTENbHOM TEMMNEPATYPbI X KUAKOCTEN.
B aTMXx Moaensax Temnepatypa ux NoBePXHOCTU orpaHnyeHa 65°C. Mpu MCNOAb30BaHMM UX C U30IMPOBAHHOWN KPbILIKOM
W N30/IMPOBAHHON NOACTAaBKOM UX 3HepreTnyeckasa 3GPeKTMBHOCTb MOXKeT Bo3pacTu Ha 90%

TexHM4YecKne XapaKTepuUCTUKn
HarpeBaTenbHblit 31eMeHT TMBOKUX HarpeBaTenen pybalek COCTOUMT U3 CETU HArpeBaTe/bHbIX NPOBOAOB C
CUIUKOHOBOM M30/5ILMEN, SKPAaHUPOBAHHbIX META/IIMYECKOM OMJIETKOW, B3ATbIX NOA, YEXO0, CLUUTbIN U3 NONM3PUPHOIA
TKaHW C NOANYPETaHOBbIM U TedSIOHOBLIM MOKPbITUEM. MeXay TEeNNOCETbIO U HAPYKHOM CTEHKOW NpOKaaabliBaeTcA
TepmocTonKasa nsonaumsa m3 NBR-PVC tonwmHol 20 mm. 3Ta M30AALMOHHAA NeHa umeeT KoadPUUMEHT M30asaLUNn
(Lambda A) 0,039 Bt/m.K, uTo no3sonAeT pas3aennTb NOTEpPU IHEPTrMU HA 3 NO CpaBHEHUIO C oborpesaTenamm,
N30/IMPOBAHHbIMW MWUHEPANbHOW BAaTOW AU BOMNOKOM U3 YINEPOLHOrO BOJIOKHA TOWM e ToNWMHbI. YeTbipe
peryavpyemble MeTalIMYecKMe NPAKKN 06ecnevmBatoT ObICTPbIN MOHTAX U AEMOHTAX U 3GDEKTUBHYIO GUKCALMIO Ha
KOHTeNHepe. Mx MmexaHM4ecKaa NPOYHOCTb ABNAETCA UCKAOUYNTENbHON.
TkaHeBOe NOKpbITUE:
- BHyTpeHHAs HarpeBaTe/ibHasA NOBEPXHOCTb: NOAN3dUPHAA TKaHb C TEPJOHOBLIM MOKPbLITUEM,
- BHelHAA cTOpOHA: BOAOHENPOHMLLaemasn nonnadupHas TkaHb ¢ PU nokpbiTem.
Tennousonauums:
MeHa NBR-PVC, ¢ 3aKpbITbIMU AYEMKaMU U BbICOKOM TEPMOCTOMKOCTbIO, TO/LLMHA 20 MM.
HarpeBaTtenbHblii aneMeHT:
HarpeBaTesibHbIi NPOBOA C CUIMKOHOBOW M30NSLLMEN U METANIMYECKOM ONNETKOM, 06ecneynBaroLLnin MeXaHUYeCKyo
3aLUMTY OT MPOKO/Ia U XOpOoLLEee 3a3eMNeHUe.
KoHTponb Temnepartypbi:
brumeTannmnyeckmn TepmoctaT ¢ GUMKCMPOBAHHOM HAaCTPOMKON, OTKpbIBaeTcs npu 9°C, 3akpbiBaeTca npu 5°C,
YCTaHAB/IMBAETCA Ha COeANHUTENIbHOW KOPOOKE M M3MEPAET TEMIEPATYPY OKPYKatoLLen cpesbl. [lBe NUMAOTHble
JNIAMMNOYKM YKA3bIBAOT Ha HaIuMe HANPAKEHUA U GYHKLMIO HarpeBa. B HarpeBaTeibHYHO CeTb BCTPOEH OrpaHUynTe b
TEMMEepaTypbl, OrpaHNYMBAIOLLMA TEMNEpPaTypPy NoBepxHocTh 4o 65°C.
CoeanHUTENDbHDIM Kabenb:
M30n1poBaHHbIN PE3NHOBLIN Kabenb NUTaHuaA, A1 NPOMbILLIEHHbIX cped, 3 X 1 mm?, anvHa 3 m, eBposuaka. (3x1,5 mm?
ana mogenu IBC). Bunka UL no 3anpocy.
MoOHTa}K Ha KOHTeliHepbl:
9T oborpesaTenu pyballek ocHaleHbl HENOHOBbIMU PEMHAMU C BbICTPOCBEMHBIMWU PErYANPYEMbBIMU NPAKKAMM
ON5 NOATOHKM MOA ANaMETP KOHTeMHepa U BOPOTHUKOM M3 MATKOW TKaHW 6e3 Tenionsonaumm nog HassaHuem wapdo.
3TOT rMBKMI Wapd MOKHO UCMONB30BaTb A8 GUKCALUM U30ANPYIOLLEN KPbILLIKMK.

KOoHTaKTbl
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MbKue HarpesaTenu ana 3aWmTbl OT 3aMmepP3aHuA ¢ TMbKon 060n10uKon, ana
meTannmndeckmx 6ouek n 1000-nutposbix IBC

e

Onuuu:

- NosepxHocTHan Harpyska 0.135 Bt/cm? ana 6bicTporo Harpesa. (B AaHHOW Bepcum TeMnepaTypHOro KOHTPOA - AnA
IBC He npeaycmoTpeHo). CM. TEXHUYECKOE BBEAEHME.
- cTouHnk nutaHua 110/115 B
- Kabenb NnnTaHMsa C NPOMbILLNEHHOW BUJIKOM 2-MOJIIOCHbIN + 3a3emsieHne 16A CEE (IEC60309)
- KpbIWKN 1 U30AALMOHHbIE NOACTAaBKN: CM. CTPaHULLbI C aKCeccyapamu.

OCHOBHble apTM Ky_l'l bl (BPEMH Harpesa )KVIAKOCTEﬁ CM. B TEXHUYECKOM BBEAEHMM)

O6bem, Aunam. 2
Aot | ranom | 0o | (wmaiz; | Sukermh | Mocesmual | Wepbe | Br | g |Hanemene
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
9VJ22A04398B205G 264 1000 1000 x 1200 1000 (39.4 4390 (172.8 100 (3.9 0,05 (0.32 2200 220/240
S (39.4) (172.8) (39) | 005(032) /
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

* [lnA 3TUX U34enui, NocTaBasemblix ¢ BUAKon UL, a He c eBpoBUIKON, 3ameHuTe 15-i1 cumBon Ha X

** B jaHHOM Bepcum TemnepatypHoro KoHTposs 0,1 Br/cm? 1 0,135 Br/cm? He gocTynHbl anis pasmepa IBC

B cBA3M C NOCTOAHHbIM coBeplweHCcTBOBaHMeEM Hallen npoAYyKUUN, YepTeXXn, ONNUCaHUA, XapPaKTEPUCTUKU, UCNO/Ib3yeMble B AaHHbIX TEXHUYECKUX NaCcnopTaX, NnpegHa3Ha4vYeHbl
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YKa3aHUA No TexHMKe 6e30nacHOCTU 418 BCeX NPOMbILL/IEHHbIX HarpeBaTeneii pybaluek,

OMUCaHHbIX B AaHHOM KaTaJiore

- Mepen ucnonb3oBaHUEM NPOYUTANTE PYKOBOACTBO MO/b30BaTENS

- 3alWmTuUTe Uenb NUuTaHnsa anddepeHumanbHbiM aBTOMATUYECKUMM BbIKAOYaTENEM C YYBCTBUTENbHOCTbIO 20 MA,
HOMWHAa/1 KOTOPOrO COOTBETCTBYET MOAE/U, KOTOPas A0/KHA B6bITb K HEMY MOAKNIOYEHa.

- 9Ta uenb NUTaHMA A0/XKHa BbiTb BbINOJHEHA KBAMTNPULIMPOBAHHbBIM 3/IEKTPUKOM 1 B COOTBETCTBMMU C AEUCTBYIOLLUMU
MECTHbIMU CTaHAapTaMu.

- KOHTYp 3a3em/ieHMA [0/1XKeH COOTBETCTBOBaTb TPE6OBaHUAM U BbITb MOAKAOYEH.

- Koraa KoHTeiHep nycT, HarpeBaTe/b pyballKku A0MKEH BbITb OTCOeAMHEH.

- Mpw 3ano/HeHUN KOHTENHepa HarpeBaTe/lb pybaLlKku A0KEH BbITb OTCOeAMHEH.

- Mpw MOHTaXe UAM AeMOHTaXKe HarpeBaTe/lb PybaLlKM A0MKEH BbITb OTCOeAMHEH.

- B nepuoapl, Koraa oborpesaTenb HE UCMOMb3YETCA, OH AO/KEH XPAaHUTLCA B CYXOM MeCTe U BbiTb 3aLMLLEHHbIM OT
rPbI3YHOB N APYTUX }KUBOTHbIX.

- B HeKoTOopbIX cAyYanax, 0COBEHHO Koraa BO3MOXEH MepesinB KUAKOCTU, MOXeT noTpeboBaTbCa NOAKAIUYEHUE
META/I/IMYECKNX KOHTENHEPOB HEMOCPEACTBEHHO K 3a3eMAAIOLLEMY NMPOBOAHUKY.

- HarpeBatenb pyballuku A0MKEH UCMOIb30BATLCA B CYXOM NOMELLEHUMU.

- He pexbTe 1 He npobuBaliTe NOBEPXHOCTb

- KoHTelHep AonkeH HaxoamuTbcs B coobleHnn ¢ aTmocdepHbIM AaBaeHUeM, YTobbl M36eKaTb NOBbILWLEHUA Ero
BHYTPEHHErO AaB/IEHMA M B3PblBa B pPe3y/bTaTe PaclUMPEHMA UAU KUNEHUA NPOAYKTOB, KOTOPbIE OH COAEPKUT. ITa
HaCcTpolKa NpM aTMoCchepPHOM AaBAEHUU MOXKET, HanpMUMep, OCYLLLECTBAATLCA NYyTEM OTBUHUMBAHUA WU YAANEHUS
NPobKM, PACNONOKEHHON B BEPXHEW YacTu KOHTeHepa. Mcnoib3oBaHWe JatynKka TemnepaTypbl M/ Man meLlanku,
NCMNONb3YHOLLMX 3TO BEPXHEE OTBEPCTUE ANA CBOMX KPEMAEHUN, HE AOMKHO MOJIHOCTbIO 3aKPbIBATh 3TO OTBEPCTHE.

- 9TK Nnpmubopbl He NOAXOAAT AN NOCTOAHHOIO UCMO/Ib30BaHMA BHE MOMELLEHUI U A0MXKHbI 6biTb 3aliMLIEHbl OT
JO0XAfA, NblIU U KOHAEHcaTa.

- He pabotaitTe npu TemnepaTtype Bbllle HOMUHAIbHOM TemnepaTypbl 6e3onacHOCTU (3Ta TemnepaTypa 3aBUCUT OT
HarpeBaeMou KULKOCTU U A0MKHa ObITb NpoBepeHa Nepes, NoAKAYEHUEM YCTPOMCTBA).

- Ucnonb3yiTe HarpeBaTenb pyballKn, COOTBETCTBYIOLLMIN pa3mepy KOHTeHepa

- HarpeBatenb pyballKku gOMKEH HAXOAUTbCA B KOHTAKTE C MOBEPXHOCTHIO HAarPeBaemMoro KoHTelHepa, 6e3 HaNoKeHUs
HarpeBaTe/bHbIX YacTel. HanoskeHne AByx HarpeBaTe/bHbIX YacTeN yaBanBaeT NOBEPXHOCTHYHO MOLLHOCTb U MOXKeT
BbI3BaTb NAaB/ieHNe 060/104YKKN HarpeBaTeNns U MHULUUPOBATL MOXKap B CAMbIX TAMKENbIX CAy4YanX.

- Pacnonokute HarpeBaTe/ib pyballKy TakK, YToObl OH cCoOnpUKacanca ¢ MaKCMMaabHO BO3MOXHOM LNANHAPUYECKOM
NMOBEPXHOCTbIO KOHTElHepa.

- TN YCTPOICTBa He NOAXOAAT A/1A UCNOJ/b30BaHUA B JIETKOBOCN/IAMEHAOLLMXCA UM B3PbIBOOMACHbIX 30HAX.

Cat21-2-5-2 www.ultimheat.com )
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TO/IbKO /11 03HAKOM/EHMA 1 MOTYT BbITb M3MEHEHbI 6e3 npeaBapuTeNbHON KOHCY/1bTal UK

MbKue Harpesatenu pybawiek ¢ PUKCMPOBaHHbIM TeMnepaTypHbIM PEXKMMOM &

ANA CTEKNAHHDbIX W11 NN1aCTUKOBDbIX KOHTEMHepOB

MaKcumanbHas
Temnepartypa 3ararnsaHue Tepmocrar
orpaHuyeHa po:

Marepuan
KOHTeliHepa

TonwuHa

usonaumm W

HeinoHoBble

SMHU U Surface mounted,
CTeKno, NNacTuK 65°C P fixed setting 10 mm 9Vj V6
MmeTannmyeckan o
temperature 65°C
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OcHoOBHble 0cobeHHOCTH
3TOT 3KOHOMMWYHBIN BapuaHT rTMOKOro Harpesatena pybaleK UCNOMb3yeTcs ANA CHUXKEHUA BA3KOCTU UK
pacnnaBAeHUA MbiNA, }KUBOTHbIX UM PACTUTE/IbHBIX }KUPOB, IAKOB, Mace, NULLEBbLIX MU XMMUYECKMUX NPOAYKTOB.
370 Hanbonee adpdeKTMBHOE pelleHne ANA HarpeBa CTEKAAHHbIX MAW NAAaCTUKOBbIX EMKOCTEN. DTN MOAENN
BblNycKaloTcA ANA KoOHTeMHepoB o6bemom 18 n/20 n (5 rannoHos CLUA), 23 /25 n (6 rannoHos CLUA), 30 n (8
rannoHos CLUA), 60 n (15 rannoHos CLUA) 1 110 n (30 rannoHos CLUA). HarpeBatenu pyballek NOKpbIBalOT MNOYTU
BCIO MOBEPXHOCTb M AOMNOMHEHbI MATKUM BOPOTHUKOM - «Lapdom», NpeAoTBpaLLaloWMM ero cnosisaHue BHm3. OHK
MOTYT 6bITb M3rOTOB/IEHBI C BYMA YPOBHAMM MolHocTh (0,05 BT / cm? 1 0,1 BT / cm?) n aBYMA TONLLMHAMM U301ALUMK
(10 mm B cTaHOAPTHOM KOMNIEKTauMmM M 20 MM B AOMOJAHUTENbHOM). B aTUX Mogenax TemnepaTtypa NOBEPXHOCTU
orpaHuyeHa 65°C ana npeporepaleHns gedpopmaumm UaM NaaBAEHUA NNACTUKOBLIX KOHTEMHEPOB MM Pa3pyLUEHUS
CTEKNAHHbIX KOHTEMHEPOB NOA BO34ENCTBMEM TEMMEPATYPbI.
MpM MCNONb30BaHUN UX C N30JIMPOBAHHOM KPbILWKON U M30IMPOBAaHHON NOACTABKOW UX SHEpPreTnyeckas
3P PEeKTUBHOCTb MOXKET BO3pacTh Ha 90%

TexHM4YecKne XxapaKkTepucTUKm
HarpeBaTenbHbI aneMeHT rMBKUX HarpeBaTenein pybaluek COCTOMT U3 CETU HarpeBaTe/bHbIX MPOBOAOB C CUIMKOHOBOW
M30a5ALMNEN, SKPAHUPOBAHHbIX META/I/IMYECKOM OMNETKOM, B3ATbIX NOA YEXO/, CLUMUTbIN U3 NOAUIPUPHON TKAHU C
NoANYpPeTaHOBbIM U TedIOHOBLIM MOKPbITUEM. TepmocTonKaa nsonauma n3 NBR-PVC npoKknagpliBaeTca Mexay Tena0CeTbo
N HapYy»HOW CTEHKOWN. JTa U301ALIMOHHaA neHa umeet KoadpduumeHT nsonaummn (Lambda A) 0,039 Br/m.K, uto nossonsaer
pa3gennTb NOTepU SHEPrnK Ha 3 NO CPABHEHWIO C 0BOrpeBaTeENAMM, U30ANPOBAHHBIMU MUHEPAIbHOM BAaTOM W/IM BOMIOKOM
U3 YIepoaHOro BOIOKHA TOM e TO/LUMHbI. Perynnpyemble MeTasi/IMuyecKMe NPSAXKM 0becneymBatoT ObICTPbIN MOHTAX U
OEeMOHTaX 1 3DDEKTUBHYHO PUKCALLMIO Ha KOHTEMHepe. X mexaHWUYecKaa MPOYHOCTb ABAAETCA UCKIOYUTENbHOMN.
TkaHeBOe NOKpbITUE:
- BHyTpeHHAs HarpeBaTe/ibHasA NOBEPXHOCTb: NOAN3dUPHAA TKaHb C TehSIOHOBLIM MOKPbLITUEM,
- BHelwHAA cTopoHa: BogoHenpoHMuaemasa noanadupHasa TkaHb ¢ PU nokpbiTvem.
Tennousonauua:
MeHa NBR-PVC, ¢ 3aKpbITbIMM A4ENKAMM U BbICOKOWM TEPMOCTOMKOCTbIO, TO/IWMHA 10 Mm. ITa ToALLMHA BbibpaHa 3a ee
BbICOKYIO FTMBOKOCTb, YTO BaXKHO A1 HEOO/bLUNX KOHTENHEPOB.
HarpeBatenbHbI 31€MEHT:
HarpeBaTesibHbI NPOBOA, C CUIMKOHOBOM U30ASLMEN N METANZIMYECKOM ONNETKOM, 0becneynBatomii MexaHMYeCcKyo
3aLUMTY OT MPOKOJ/IA U XOpoLLee 3a3eM/IeHUe.
KoHTponb Temnepartypbl:
B HarpeBaTe/ibHYtO CETb BCTPOEH OrpaHMYnUTEIb TEMNEPaTYpPbl, OrPaHUYMBAIOLLMIA TEMNEPATYPY NoBepxHoCcTH 0 65°C.
[lBe NMNOTHbIe TaMMOYKM YKa3bIBAIOT Ha Ha/IMuMe HanpAXKeHUA U GYHKLMIO Harpesa.
Warning: these models start to heat up as soon as you connect them to the power supply.
CoeguHUTENbHbIN Kabenb:
M301MpoBaHHbIA Pe3nHOBLIN Kabenb NUTaHWA, 418 NPOMbILWAEHHbIX cped, 3 X 1 mm?, anuHa 3 m, eBpoBuaKa. Buaka
UL no 3anpocy.
MoOHTaK Ha KOHTeliHepbl:
9T oborpesatenu pybalek ocHaWeHbl HENOHOBbIMU PEMHAMU C BbICTPOCBEMHBIMWU PErYINPYEMbBIMU MPAKKAMM
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MbKue Harpesatenu pybawiek ¢ PUKCMPOBaHHbIM TeMnepaTypHbIM PEXKMMOM &
BNA CTEKNAHHDBIX MW NNIACTUKOBbIX KOHTEeHEepPOoB

ONA NOATOHKKU NOJ AMaMeTp KOHTEMHEepa U BOPOTHUKOM M3 MATKOM TKaHM 6e3 TennousonAaumm nog HasBaHUem
wapd. ITOT rMbKMI Wapd MOXKHO MCNONb30BaTb A1 PUKCALUM U30/IUPYIOLLEN KPbIWKKU B CaydYae UMANHAPUYECKUX
KOHTeNHepoB..

Onuuu:

- NosepxHocTHaA Harpy3ka 0.135 Bt/cm? ana 6bicTporo Harpesa. Cm. TexHUYECKoe BBeAeHMe.

- UcToYHMK nuTaHma 110/115 B

- Kabenb nuTaHMA ¢ NPOMBbILLIIEHHOW BUKOW 2-NOMOCHBIN + 3a3emneHne 16A CEE (IEC60309)

- KpbIWKKW 1 n3onmMpoBaHHbIe NOACTAaBKM: CM. CTPAHMULLbI C aKceccyapamu.

CooTtBeTcTBME CTaHAapTam: cooTBeTcTBue ctaHgaptam CE. Ceptudukar TUV: gupektnea ESC no HU3KOBOSBLTHOMY
obopyaosaHuio (LVD) 1 aupeKTBa No 3neKTpoMarHUTHom coemectumocty 2004/108/ EC, 1 cooTBETCTBYIOLLAA MapKMPOBKa

CE.
OCHOBHble apTMKyan (BpeMﬂ Harpesa )-KVI,CI,KOCTEVI CM. B TEXHNYECKOM BBeLI,eHVIVI)
ApPTURYNbI* M?n(zml;l‘rﬁ rggﬁgm;l ?1?;::::’ (r\/frl'wmz,\;i 5 Bb'ZO“Ta HHOCKag :”-“”Ha (M,\l;lf/'Z?od:zfnu) (BTB/ZS;T\AZ) Barr HanpﬂéKEHme
CLIA Atorimbl  %”) |(mm/arorimos)| (mm/atoiimos)
9VIV6300958150HC 10 5 18/20 280 (11) 300 (11.8) 950 (37.4) 150 (5.9) 0,05 (0.32) | 150 220/240
9VJV6301028165HC 10 6 25/30 280 (11) 300(11.8) | 1020 (40.2) 150 (5.9) | 0,05(0.32) | 165 220/240
9VIV6401398275HG 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
9VJV6300958300HC 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
9VJV6731558A10HG 10 30 110 460 (18.1) | 730(28.8) 1550 (61) 100 (3.9) 0,1(0.64) | 1100 220/240

* [lnA 3TUX U3Lennid, NnocTaBasemblix ¢ BUAKon UL, a He c eBpoBUIKON, 3ameHuTe 15-i1 cumBon Ha X.
** Models with 20 mm U3onauus, replace 9VIV6 by 9VIF6

B cBA3M C NOCTOAHHbIM COBEPLLUEHCTBOBAHWEM HaLLEn MPOAYKLMUN, YEPTEXKMU, ONUCAHUSA, XapPaKTEPUCTUKN, UCMOb3yeMble B AaHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHbl
TO/IbKO A/19 03HAKOM/IEHWA Y MOTYT BbITb M3MEHEHbI 6e3 NpeaBapUTENbHON KOHCYIbTaLun
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B cBA3M C NOCTOAHHbLIM COBEPLLIEHCTBOBAHWEM HaLle MPOAYKLUMN, YEPTEXKM, ONUCAHUSA, XapaKTEPUCTUKN, UCMO/Ib3yeEMble B A@HHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHbl

TO/NIbKO ANA O3HAKOMNEHNA N MOTYT 6bITb U3MeHeHbI 6e3 npeﬂ,eapMTeanoﬁ KOHCyANbTaUnmn

MbKue Harpesatenu pybaluek ¢ PUKCMPOBAHHbIM TEMMNEPATYPHBIM PEXXUMOM &
BNA meTannmdeckmnx 6ouek u 1000-nutposbix IBC

MakcumanbHasa
Marepuan TonwmHa
B Temnepartypa 3ararusaHue Tepmocrtar Twun
KOHTelHepa MU301AL MU
orpaHuyeHa ao:
o MoBepXHOCTHbIM
HennoHosble P
MeTtann nan eMHU U MOHTaX,
naacTuKa c 65°C P dUKCcMpoBaHHas 20 mm 9Vj F6
> MeTannmyeckasn
pelueTKomn Temneparypa
NPAXKa o
yCTaHOBKM 65°C
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OcHOBHble 0cO6eHHOCTH
JTOT 3KOHOMMUYHbIN BapuaHT TMBKOro HarpesaTensa pyballek MCNoib3yeTca ANA CHUMKEHUA BA3KOCTU UM
pacniaBiAeHUsA MblNa, }KUBOTHbIX UKW PACTUTE/IbHBIX }KMPOB, TAKOB, Macesl, MULLEBbLIX AN XUMUYECKUX NPOAYKTOB.
3T Mogenu BbiNyCKalTCA A5 KoHTelHepoB o6bemom 110 n (30 rannoHos CLUA), 210 n (55 rannoHos CLLUA) n 1000
N IBC. HarpeBaTenbHas pybaluKka NMOKPbIBAET BCHO NOBEPXHOCTb U AOMNOAHEHA MATKMM BOPOTHMKOM «Lwapdomy,
NpeaoTBPaLLAIoLMM ee COCKasib3biBaHe. OHU MOTyT 6bITb M3rOTOB/IEHbI C IBYMA YPOBHAMM MolHocTh (0,05 BT / cm?
1 0,1 BT / cm?) u TonwmHomi nsonaumm 20 Mm. B 3Tux moaensax Temnepatypa NoBePXHOCTU orpaHnyeHa 65°C.
MpM MCNONb30BAaHUN UX C N30JIMPOBAHHOM KPbILWKON U M30IMPOBAHHOM NOACTAaBKOW UX SHEpPreTnyeckasn
3dPEeKTMBHOCTb MOXKET Bo3pacTn Ha 90%

TexHM4YecKne XxapakTepucTuKu
HarpeBaTenbHblM 3neMeHT TMOKMX HarpeBaTenen pyballeK COCTOUT U3 CEeTU HarpeBaTeNbHbIX NPOBOAOB C
CUJINKOHOBOW M305ILNEN, SKPAaHUPOBAHHbIX META/I/INYECKON OMNIETKOW, B3ATbIX MO YEXOJ1, CLUMTbIN U3 NoAn3GpUpPHOM
TKaHW C NOANYPETaHOBbIM U Teh/IOHOBLIM MOKPbITUEM. Mexay TEeNNOCETbIO U HAPYHKHOM CTEHKOW NpOKAaabliBaeTcA
TepmMmocTonkas usonauma ns NBR-PVC tonwmHon 20 mm. 3Ta M30NALMOHHAA NeHa MMeeT KO3PODULMEHT n3oaaLmm
(Lambda A) 0,039 Bt/m.K, uTto no3sonAeT pasaennTb NOTEPU 3HEPrMn Ha 3 NO CpaBHEHUIO Cc oborpesaTenamm,
M301MPOBAaHHbIMU MWUHEPA/SIbHON BAaTOW UMW BOMNOKOM M3 Yr1ePOAHOrO BONOKHA TOW e ToAWMUHbI. YeTbipe
perynvpyemble MeTaninyeckre npaxKkmM ob6ecneynBatoT ObICTPbIN MOHTAXK U 4EMOHTAXK U 3bDEKTUBHYIO PUKCALMIO Ha
KOoHTelHepe. VIx mexaHM4YecKas NPOYHOCTb SIBAAETCA UCKAHOUNTENbHOM.
TkaHeBOe NOKpbITHE:
- BHyTpeHHAs HarpeBaTe/ibHasA NOBEPXHOCTb: NOAN3dUPHAA TKaHb C TehSIOHOBLIM MOKPbLITUEM,
- BHelwHAA cTopoHa: BogoHeNpoHMLaemasa nonnadupHasa TkaHb ¢ PU nokpbiTvem.
Tennousonauua:
MNMeHa NBR-PVC, ¢ 3aKpbITbIMU AYEMKaMU U BbICOKOM TEPMOCTOMKOCTbIO, TO/LLMHA 20 MM.
HarpeBaTtenbHblii aneMeHT:
HarpeBaTesibHbI NPOBOA, C CUIMKOHOBOM U30ASALMEN N METANIZIMYECKOM ONNETKOM, 0becneynBatomii MexaHMYeCcKyo
3aLUMTY OT MPOKO/IA U XOpoLUee 3a3eM/IeHUe.
KoHTponb Temnepartypbl:
B HarpeBaTe/ibHYyt0 CETb BCTPOEH OrpaHMYUTENb TEMNEPATYPbI, OFPAaHMYMBAIOLLNI TeMNePaTypy NoBepxHocTH Ao 65°C.
[lBe NMNOTHbIe TaMMOYKM YKa3bIBAIOT Ha Ha/iMuMe HanpAXKeHUA U GYHKLUIO Harpesa.
BHMMaHMe: 3T MOAENIN HAaUYMHAKOT HarpeBaTbCs, Kak TO/IbKO Bbl MOAKAOYAETE UX K UCTOYHUKY NMUTAHUA.
CoeguHUTENbHDIN Kabenb:
M30n1MpOBaHHbIN PE3UHOBBIN Kabenb NUTaHuaA, 418 NPOMbILLIEHHbIX cped, 3 X 1 mm?2, annHa 3 m, eBposuKa. (3x1,5 mm
ana mogenu IBC). Bunka UL no 3anpocy.
MoOHTaK Ha KOHTeliHepbl:
9T oborpesatenu pyballek ocHaleHbl HENOHOBbIMU PEMHAMU C BbICTPOCBEMHBIMWU PErYINPYEMbBIMU NPAKKAMM
ONA NOATOHKM Mo ANaMeTp KOHTeMHepa M BOPOTHUKOM U3 MATKOM TKaHW 6e3 Tenionsonsaumm nog HassaHuem wapd.
3TOT rMHKMI Wapd MOKHO UCMONb30BaTh A5 GUKCALUM U30AUPYIOLLEN KPbILLIKMW.

KOoHTaKTbl

2
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MbKue Harpesatenu pybawuek ¢ PUKCMPOBAHHbIM TEMMNEPATYPHBIM PEXXUMOM &

BNA meTannmdecknx 6ouek u 1000-nutposbix IBC

Onuuu:

- MosepxHocTHasA Harpyska 0.135 Bt/cm? ana 6bicTporo Harpesa. (B AaHHOM Bepcumn TemnepaTypHOro KOHTPoANsA - ANd
IBC He npeaycmoTpeHo). Cm. TexHMYeCcKoe BBeAeHME.

- UcToYHMK nuTtaHma 110/115 B

- Kabenb nuTaHMA ¢ NPOMBbILLIIEHHOW BUIKOW 2-NOMOCHbBIN + 3a3emneHne 16A CEE (IEC60309)
- KpbIWKKW U N3011MpOBaHHbIE NOACTAaBKM: CM. CTPAHMULLbI C aKceccyapamu.
CooTBeTcTBME CTaHgapTam: cooTBeTcTBMe cTaHaapTam CE. Ceptudukat TUV: aupektnsa E3C no HU3KOBOILTHOMY
obopyaosaHuio (LVD) 1 aMpeKkTUBa Mo 31eKTpomMarHuTHon cosmectumoctu 2004/108/EC, n cooTBeTCTBYIOLLAA

mapkmposkKa CE.

OCHOBHble apTMKyJ’IbI (BpEMﬂ Harpeesa )‘KM,D,KOCTGVI CM. B TEXHUYECKOM BBEAEHVIVI)

0Obbem, Onam. BbicoTa Mnockaa annHa 2
ApTURYNbI* raanoHbl ai:e::’ (Mm £12; A B (MNL:-/Ia?od)ﬁ;u) (BT/BI(/)%“:AZ)** BaTT HanpﬂéKeHue
CLUA P aonmel £ %”) | (mm/arorimos) (mm/aroimos) A A
9VJF6731558550HG 30 110 460 (18.1) 730 (28.8) 1550 (61) 100 (3.9) 0,05 (0.32) 550 220/240
9VJF6881898880HG 55 210 585 (23) 880 (34.6) 1890 (74.4) 100 (3.9) 0,05 (0.32) 880 220/240
1000 x 1200
9VIJF6A0D398B205G 264 1000 (39.4 x 47.3) 1000 (39.4) 4390 (172.8) 100 (3.9) 0,05 (0.32) 2200 220/240
9VIF6731558A10HG 30 110 460 (18.1) 880 (34.6) 1550 (61) 100 (3.9) 0,1 (0.64) 1100 220/240
9VJF6881898550HG 55 210 585 (23) 1000 (39.4) 1890 (74.4) 100 (3.9) 0,1 (0.64) 1660 220/240

* [lnA 3TUX U3[eniA, NocTaBasemblix ¢ BUuAKkon UL, a He c eBpoBuU/IKON, 3ameHuTe 15-i cumBon Ha X.

** B naHHOM Bepcum TemnepatypHoro KoHTpons 0,1 Bt/cm? 1 0,135 Bt/cm? He gocTynHbl ana pasmepa IBC

Cat21-2-5-6
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Harpesatenun pybaiuku ¢
perynnpyembiM 3/1EKTPOHHbIM
TepmMocCTaTtom ANA noaorpesa
HebonbLWKUX NNACTUKOBbLIX AU

CTEKNAHHbIX KOHTEMHEPOB
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YKa3aHUA No TexHMKe 6e30nacHOCTU 418 BCeX NPOMbILL/IEHHbIX HarpeBaTenei pybaluek,

OMUCAHHbIX B AaHHOM KaTajsore
- Nepepn ncnonb3oBaHMeM NpoynTainTe PyKOBOACTBO NOb30BaTENA

- 3alWuTuTe Uenb NuTaHnsa auddepeHumanbHbiM aBTOMATUYECKUM BbIKAOYaTeNEM C YYBCTBUTENbHOCTbIO 20 MA,
HOMWHA/ KOTOPOro COOTBETCTBYET MOAE/NU, KOTOPas A0/KHA BbITb K HEMY MOAKAIOYEHa.

- JTa uenb NUTaHMA A0/XKHa BbiTb BbINOMHEHA KBAINPULIMPOBAHHbBIM 3/IEKTPUKOM 1 B COOTBETCTBMU C AEUCTBYIOLLUMU
MECTHbIMU CTaHAapTaMM.

- KOHTYyp 3a3em/ieHMA [0/1XKeH COOTBETCTBOBaTb TPE6OBAHUAM N BbITb MOAKAIOYEH.

- Koraa KoHTeiHep nycT, HarpeBaTe/b pyballku A0MKeH BbITb OTCOeAMHEH.

- Mpw 3ano/HeHUN KOHTENHepa HarpeBaTe/lb pybaLlKku A0MKEH BbITb OTCOeAMHEH.

- Mpw MOHTaXe UAM AeMOHTa)Ke HarpeBaTe/lb PybaLlKM A0MKEH BbITb OTCOeAMHEH.

- B nepuoapl, Koraa oborpesaTenb He UCMONb3YETCA, OH AO/KEH XPaHUTLCA B CYXOM MeCTe U BbiTb 3aLMLLEHHbIM OT
rPbI3YHOB N APYTUX }KUBOTHbIX.

- B HeKoTOpbIX cAyYanax, 0COBEHHO KOoraa BO3SMOXEH Mepesiue KUAKOCTU, MOXeT noTpeboBaTbCa NOAKAUYEHUE
META/IIMYECKNX KOHTENHEPOB HEMOCPEACTBEHHO K 3a3eMAAIOLLEMY NMPOBOAHUKY.

- HarpeBatenb pyballuku A0MKEH UCMOb30BATLCA B CYXOM NOMELLEHUM.

- He pexkbTe 1 He npobuBaliTe NOBEPXHOCTb

- KoHTeliHep AonXeH HaxoanTbcA B cooblleHnn ¢ atmochepHbIM AaBaeHUEM, YTOObl M36eXKaTb NOBbLIWEHUA ero
BHYTPEHHErO AaB/IEHMA M B3PblBa B pPe3y/bTaTe PaclUMPEHMA UAU KUNEHUA NPOAYKTOB, KOTOPbIE OH COAEPKUT. ITa
HaCcTpolKa NpM aTMoCchepPHOM AaBAEHUU MOXKET, HanpMUMep, OCYLLECTBAATLCA NMYyTEM OTBUHUMBAHUA WU YAANEHUS
NPobKM, PACNONOKEHHON B BEPXHEW YacTU KOHTeWHepa. Mcnonb3oBaHWe JatynKka TemnepaTypbl M/ Mamn meLlanku,
NCMNONb3YHOLLMX 3TO BEPXHEE OTBEPCTUE AIA CBOMX KPEMAEHUN, HE AOIKHO MOHOCTbIO 3aKPbIBATh 3TO OTBEPCTUE.

- 9TK Nnpmubopbl He NOAXOAAT AN NOCTOAHHOIO UCMO/Ib30BaHMA BHE MOMELLEHUI U A0MXKHbI BbITb 3aliMLIEHbl OT
JO0XAfA, NbIN U KOHAEHcaTa.

- He pabortaitTe npu TemnepaTtype Bbllle HOMUHAbHOM TemnepaTypbl 6e30MacHOCTU (3Ta TemnepaTypa 3aBUCUT OT
HarpeBaeMou KUAKOCTU U A0MKHA BbITb NpoBepeHa Nepes, NoAKAYEHUEM YCTPOICTBA).

- Ucnonb3yiTe HarpeBaTenb pyballKkm, COOTBETCTBYIOLLMIN pa3mepy KOHTeHepa

- HarpeBatenb pyballKku goMKEH HAXOAUTbCA B KOHTAKTE C MOBEPXHOCTHIO HAarpeBaemMoro KoHTelHepa, 6e3 HaNoKeHUs
HarpeBaTe/bHbIX YacTel. HanoskeHne AByx HarpeBaTe/bHbIX YacTeN yaBanBaeT NOBEPXHOCTHYHO MOLLHOCTb U MOXKET
BbI3BaTb NAaB/ieHNEe 060/104KKN HarpeBaTeNnsa U MHULUUPOBATL MOXKapP B CAMbIX TAMKEbIX CAy4YanX.

- Pacnonokute HarpeBaTe/b pyballKM TakK, YTOObl OH conpuUKacanca ¢ MaKCMMaabHO BO3MOXHOM LUANHAPUYECKON
NOBEPXHOCTbIO KOHTElHepa.

- T YCTPOICTBa HEe NOAXOAAT A1 UCNOJ/b30BaHMUA B JIETKOBOCN/IAMEHAOLLMXCA UM B3PbIBOOMACHbIX 30HAX.
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TO/IbKO A1 03HAKOM/IEHMA 1 MOTYT BbITb M3MEHEeHbI 6e3 npeaBapuTeNbHOM KOHCYbTaL UK

MMbkune HarpesaTenu pyballek u peryimpyemMmbim 3/1EKTPOHHbIM TEPMOCTaTOM, &

NnoBepPXHOCTHOIo MOHTa»<a, ANA CTeKNAHHbIX UIN NN1aCTUKOBbIX KOHTEﬁHepOB

MakcumanbHasa
Marepuan TonwmHa
L TemnepaTtypa | 3artarusaHue Tepmocrar Tun
KOHTeliHepa n3oNALUm
OrpaHuyeHa ao:
HenoHoBble ONEeKTPOHHbIN,
eMHN U 3a/laHHOEe 3HayeHue 10 mm
CTekno, NnacTmK 65°C P A "
MeTa/lZInYecKas | peryanpyetca pyykon (20 mm)
NPAXKa oT 4 po 40°C
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OcHOBHble ocobeHHOCTH
Bnaropaps peryampyemomy aNeKTPOHHOMY TEPMOCTATy 3TU rTMBKKe HarpesBaTenu pyballeKk UCNoNb3yrTcA ANA 3aLUNUTbI
OT 3aMep3aHuA, Nogorpesa, CTabunnsaunmn TemnepaTypbl, CHUKEHUSA BA3KOCTU UM PAChNaBAEHUS MbINa, *KUBOTHbIX
WU PACTUTENbHbIX XXMPOB, 1IaKOB, MACe, NMULLEBbIX AU XUMUYECKUX MPOAYKTOB.
3Ta cepuAa HarpeBaTesnen pyballek aasetca Hanbosee yHMBEpPCAsIbHbIM PeeHnem AN Harpesa 40 3a4aHHOM
TEMMEPATYPbl CTEKAAHHbIX MAM MAACTUKOBbLIX eMKocTer. OHW BbIMyCKaloTCA AN KOHTeliHepoB obbemom 18 /20 n
(5 rannoHos CLUA), 23 /25 n (6 rannoHos CLUA), 30 5 (8 rannoHos CLUA), 60 a (15 rannoHos CLLUA) 1 110 a (30 rannoHos
CLLA). HarpeBaTtenu pyballek NOKPbIBAOT MOYTU BCIO NOBEPXHOCTb M AOMONIHEHbI MAFTKMM BOPOTHUKOM - «liapdomy,
NpeaoTBPaLLAoLLIMM €ro Crion3aHne BHM3. OHM MOryT 6biTb M3roTOBAEHDI C ABYMA YPOBHAMM MoluHocTh (0,05 BT / cm?
n 0,1 Bt / cm?) n asyma TonwmHamm nsonauumn (10 mm B CTaHAapTHON KoMnaeKktauun u 20 MM B 40MNONHUTENbHOM
KOMM/IEKTALLMM), YTO MNO3BOJISET UCMO/b30BATh UX AAXKEe MPU OYEHb HU3KMX TeMMepaTypax. ITU NPUIONKEHNA ONMUCaHbI B
TEXHUYECKOM BBeAEHMU. OHM TaKKe MOryT MPOCTO MCMOAb30BATLCA A5 NOAAEPHKAHUA NONOKUTENbHOM TEMNEPATYPbI
KUAKOCTEN.
B aTnx mogenax TemnepaTtypa NOBEPXHOCTM OrpaHuYeHa 65°C ans npeaoTBpalleHna gedbopmaumm Man nnaBaeHus
NAACTUKOBbIX KOHTEMHEPOB UM Pa3PYLUEHUA CTEKNAHHbIX KOHTEMHEPOB NOA, BO34ENCTBMEM TEMMNEPATYPbI.
MpM MCNONb30BAaHUN UX C N30JIMPOBAHHOM KPbILWKON U M30IMPOBAHHOM NOACTAaBKOW UX SHEpPreTnyeckasn
3P PEeKTUBHOCTb MOXKET BO3pacTh Ha 90%.

TexHunuyeckue XdPaKTeEPUCTUKHU
HarpeBaTe/ibHbIN 3N1€MEHT TMOKUX HarpeBaTenei pybaliek cOCTOUT U3 CETM HarpeBaTe/IbHbIX MPOBOAOB C
CUJINKOHOBOM M305LUMEN, SKPAHUPOBAHHbIX META/I/INYECKOM OMNNIETKON, B3ATbIX MO YEXOJ1, CLUMTBIN U3 NoAn3GUpPHOM
TKaHU C NOAUYPETAaHOBbLIM U TehIOHOBLIM MOKPbITUEM. Mexay TENNOCETbIO U HAPYXKHOW CTEHKOW NpOoKNaabiBaeTca
TepmocTonKaa nsonaumsa m3 NBR-PVC tonwmHon 10 mm. 3Ta M301ALMOHHAA NeHa umeeT KOadPUUMEHT M30aaLUN
(Lambda A) 0,039 Bt/m.K, uTo no3sonsAeT pasfennTb NOTEPU SHEPrMM Ha 3 MO cpaBHEHUIO c oborpesatensamu,
N30/IMPOBAHHbIMM MWUHEPAIbHOM BaTOM MM BOMIOKOM U3 YINIEPOLHOr0 BONOKHA TOM e TONLMUHbI. Perynnpyemsble
META/IIMYECKNE NPAKKN 0becneymBatoT ObICTPbIA MOHTAX M AEMOHTAXK U 3PPEKTUBHYIO GUKCALMIO HA KOHTENHEpPE.
MXx MexaHW4ecKana NpOYHOCTb ABAAETCA UCKAOYUTENBbHOWN.
TkaHeBOe NOKpbITHE:
- BHyTpeHHAs HarpeBaTe/ibHasA NOBEPXHOCTb: NOAN3dUPHAA TKaHb € TehIOHOBLIM MOKPbLITUEM,
- BHelwHAA cTopoHa: BoAOHENPOHMLaeMas noanadupHas TkaHb ¢ PU nokpbiTvem.
Tennousonauua:
MNMeHa NBR-PVC, ¢ 3aKpbITbIMM A4ENKAMM U BbICOKOW TEPMOCTOMKOCTbIO, TOAIWMHA 10 mm. ITa ToALMHA BbibpaHa 3a ee
BbICOKYIO FTMBKOCTb, YTO BaXKHO A1 HEOONbLUNX KOHTEMHEPOB.
HarpeBaTenbHbIA 391€MEHT:
HarpeBaTesibHbIl NPOBOA, C CUIMKOHOBOM U30ASALMEN N METANZIMYECKOM ONNETKOM, 0becneunBatowmii MeXxaHMYECKY
3aLLMTY OT NPOKOJIA U XOpOLLUEEe 3a3eMIeHue.
KoHTponb Temnepartypbi:
3NEeKTPOHHbIM TEpMOCTaTOM, peryanpyemoim ot 4 go 40°C, pacnono*KeHHbIM B BOAOHENPOHML2EMONM KOpobKe,
YCTaHOB/IEHHOM Ha BHELLHEN MOBepxHOCTU oborpesaTtena pybawku. OH KOHTPOANPYET TeEMMNEPATYPY C MOMOLLbIO
TEPMUCTOPHOIO 30HAa, PACMNO/IOKEHHOIO HAa BHYTPEHHEN NOBEPXHOCTU TKAHU B KOHTAKTE C KOHTEeMHepom. ITOT
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Mbkune HarpesaTenu pyballek u peryimpyemMmbim 3/1EKTPOHHbIM TEPMOCTATOM,
NOBEPXHOCTHOrO MOHTA}Ka, ANA CTEKNAHHDIX MW NIACTUKOBbIX KOHTEeHEepPOoB

30HA, UMEET NETNIO ONnepexXeHua, NpeaoTBpaLlatoLWyto neperpes. [JBe NMAOTHbIE TAMMNOYKN YKa3bIiBAlOT HA Hannume
HanNpAaXXeHnsa U PyHKLUMIO HarpeBa. B HarpeBaTenbHYyO CETb BCTPOEH OrpaHUYMTENb TEMMEpPaTypbl, OrpPaHUYNBatOLWMIA
TemnepaTypy nosepxHocth 4o 65°C.

CoeanHUTEeNbHbIN Kabenb:

N30nnpoBaHHbIN Pe3anHOBbLIN Kabenb NUTaHuA, 418 NPOMbILAEHHbIX cpea, 3 x 1 mm2, aanHa 3 M, eBpoBu/Ka. Bunka

UL no 3anpocy.

MoHTaX Ha KOHTeNHepbI:

3Tn oborpesBatenn pyballeK OCHALWEHbI HEMIOHOBbIMU PEMHAMM C BbICTPOCLEMHbBIMU PEFYANPYEMbIMU MPAMKKAMM
ANA NOATOHKM NoA, AMamMeTp KOHTEMHEpPa M BOPOTHUKOM M3 MATKOM TKaHM 6e3 Tenaousonaumm nog HasBaHUEM
wapd. ITOT rMOKMIA Wapd MOMKHO MCNOMb30BATL ANA GUKCALUMN U30IMPYIOLEN KPLILWKK B CAYYae LUANHOPUYECKUX

KOHTEeHepoB.
onuuum:

- lnanasoH TemnepaTtyp 3NeKTPOHHOro TepmocTtaTa ot -40 ao +40°C

- NU3onaumnoHHan neHa TonawmHom 20 mm 4na NPUMEHEHMA B YCN0BUAX OYEHb HU3KMX TeEMMepaTyp.
- NoBepxHocTHan Harpyska 0.135 Bt/cm? ania 6bicTporo Harpesa. Cm. TEXHUYECKOE BBEAEHMeE.

- UcTouHmK nutanma 110/115 B
- Kabenb NnnTaHMsa c NPOMbILLAEHHOW BUJIKOM 2-MOJIOCHbIN + 3a3emsieHne 16A CEE (IEC60309)
- KpbILWKN 1 M30A5LMOHHbIE NOACTAaBKNU: CM. CTPaHULLbI C aKCeccyapamm.

OCHOBHbIE apPTUKY/bI (Bpema Harpesa XMAKOCTEN CM. B TEXHUYECKOM BBEEHNN)

Mnockas
O6bem, Anam LT ANVHA
. U3onauma ! 06bem, : A Wapd C Bt/cm? HanpseHue
ApTUKYnbI (Mm)** rannoHsbl AMTPbI (mm +12; (mm/ B (mm/asorimei)| (Bt/atoiim?) Batr B
CLWA Aoimbl £ %) " (mm/
A0AMOB) .
AOWUMOB)
9VIMA300958150HC 10 5 18/20 280 (11) 300 (11.8) 950 (37.4) 150 (5.9) 0,05 (0.32) 150 220/240
9VJMA301028165HC 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
9VJMA401398550HG 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

* [na 3TUX U3Aeni, NocTaBAseMbIX ¢ BUAKon UL, a He ¢ eBpOBW/IKOM, 3ameHuTe 15-1i cumBon Ha X.
** Mogaenwu ¢ nsonaumeit 20 mm - 3ameHuTb 9VIMA Ha 9VIEA
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B cBA3M C NOCTOAHHbIM COBEPLLIEHCTBOBAHWEM HaLE MPOAYKLUMN, YEPTEXKM, ONUCAHUA, XapaKTEPUCTUKN, UCMO/Ib3yeMble B AaHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHbl

TO/NIbKO ANA O3HAKOMNEHNA N MOTYT 6bITb U3MeHeHbl 6e3 npeﬂ,eapMTeanoﬁ KOHCyANbTaUnmn

M6bKue HarpesaTtenu pyballek ¢ AUCTaHLMOHHbIM 3/IEKTPOHHbIM KOHTPOJI/IEPOM, C
uMPpoBbIM gUcnaeem, oA CTEKNAHHDIX UM NIAaCTUKOBbIX KOHTEHEPOB

MaKkcumanbHas
Marepuan TonwmHa
- Temnepartypa 3atarusaHue Tepmocrar Tun
KOHTelHepa M3onauum
orpaHuyeHa ao:
HenoHoBble ndpposon
G UL eMHUN U Lpl'l,mdéﬁneﬁ
niacTuKa c 135°C P ¢ 20 mm
o MEeTaNNINYecKas | AUCTaHLMOHHOE
peLueTKom
NPAXKKa ynpasaeHue

= O

@EEJ

B
So—
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OcHOBHble 0cob6eHHOCTH
Bnarogaps peryanpyemomy KOHTpOAAEpPYy TeMMepaTypbl ¢ LMdPOBbIM AUCMAEEM 3TN TMBKNe HarpesaTenu pybaluek
MCNONb3YIOTCA ANA 3alUUTbl OT 3aMep3aHus, NOAOrPeBa, CTabMAM3aLUN TEMNEPATYPbI, CHUKEHWUA BA3KOCTU MU
pacnaaBaeHUA MbiNa, XXUBOTHbIX UJIM PACTUTE/IbHBIX }KUPOB, JIAKOB, Mace/, NMULLEBbLIX AN XMMUYECKMUX NPOAYKTOB.
3Ta cepua HarpesaTesiel pybaleK apnserca Hambonee npodeccroHaibHbIM pPeLeHMem A/ Harpeea 40 3a4aHHon
TemnepaTypbl CTEKAAHHbIX MAU NNACTUKOBLIX eMKOoCTeN. HacTeHHoe KpenseHue 6/10Ka ynpaBaeHUsa, a TakKe
6bICTpOpa3bEMHOE coeanHeHMe, obecrneynBatoLlee NoAKAOYeHMe 3Toro 610Ka K HarpesaTento pybaluku, obaeryatot
NPOMbILLUJIEHHOE UCMOAb30BaHME Ha CTaLMOHapHOM paboyem mecTe B NMPOU3BOACTBEHHOM IMHUK. OHU BbiMyCKatoTCA
ONA KoHTellHepoB o6bemom 18 n/20 n (5 rannoHos CLUA), 23 n/25 n (6 rannoHos CLUA), 30 n (8 rannoHos CLLUA),
60 n (15 rannoHos CLUA) 1 110 n (30 rannoHos CLLUA). HarpeBatenn pyballek NOKpbIBalOT MOYTU BCHO MOBEPXHOCTb
WU AONOJIHEHbI MATKUM BOPOTHUKOM - «LWapdomM», NpeaoTBpaLLAlOLLMM ero cnosi3aHue BHM3. OHM MOryT 6biTb
M3roTOBJ/IEHBI C ABYMA YPOBHAMM MoliiHocTy (0,05 BT / cm? 1 0,1 BT / cm?), TonwmHON nsonaumm 20 MM, YTO No3soaseT
MCNO/Ib30BaTb MX AaXKe NPU OYeHb HU3KMX TEMMEPATYpPax. ITU NPUIOKEHUA ONMUCAHbI B TEXHUYECKOM BBeAeHUU. OHuU
TAK¥Ke MOTyT NPOCTO UCMO/Ib30BATbCA AJ1A NOALEPIKAHMA MONOKUTENIbHOM TEMMNEPATYPbI }KUAKOCTEN.
B aTMx mogenax Temnepatypa NoBEPXHOCTM orpaHuveHa 65°C anAa npegoTtspalieHna gedbopmaymm Uavm naaBaeHua
MJIACTUKOBbIX KOHTEMHEPOB UM pPa3pyLUEHUA CTEKNAHHbIX KOHTEMHEPOB NOA, BO3AEACTBMEM TEMMEPATYPbI.
Mpu McNoab30BaHUN UX C U30NUPOBAHHOM KPbILWKON M M30/IMPOBAHHOM NOACTAaBKOW UX SHEpreTuyeckas
3pPEKTUBHOCTb MOXKET BO3pacTh Ha 90%.

TexHunyeckue XapPaKTepPUCTUKU
HarpeBaTenbHbln 3nemMeHT TMOKMUX HarpeBaTenen pyballek COCTOMT M3 CETU HarpeBaTeslbHbIX MPOBOAOB C
CUJINKOHOBOM M30AALUMEN, SKPAHUPOBAHHbIX META/I/IMYECKOM OMNIETKON, B3ATbIX NOA YEXOJ, CLUMTLIA M3 NoanadupHom
TKaHU C NOAUYPETaHOBbIM U TeDNOHOBbLIM MOKPbITUEM. MeKay TENNOCETbIO U HAPYKHOM CTEHKOM NPOKAagblBaeTca
TepMocTonKan nsonaumnsa us NBR-PVC TonwmHoi 20 mm. 9Ta M3015LMOHHAA NeHa MMeeT KoadPULMEHT U3oNaLnm
(Lambda A) 0,039 Bt/m.K, uTo no3sonsAeT pa3gennTb NOTEPM SHEPrUM Ha 3 NO CpaBHEHUIO ¢ oborpesaTtenammu,
N30/IMPOBaHHbIMM MUHEPAIbHOM BAaTOM MM BOMIOKOM M3 YIIEPOAHOrO BONOKHA TOM e TOALMHbI. Perynnpyemble
METaNIMYECKME MPAXKKM 06ecnevymBatoT ObICTPbIN MOHTAX U AeMOHTaX U 3GDEKTUBHYIO PUKCALIMIO HA KOHTEHepe.
Mx mexaHn4ecKkaa NPoYHOCTb ABNAETCA UCKAOUYNTENbHOMN.
TKaHeBOe NOKpbITHE:
- BHyTpeHHAs HarpeBaTe/ibHasA NOBEPXHOCTb: NOAN3dUPHAA TKaHb € TeSIOHOBLIM MOKPLITUEM,
- BHelwHAA cTopoHa: BogoHeNpoHMLaemasa nonnadupHasa TkaHb ¢ PU nokpbiTvem.
Tennousonauua:
MeHa NBR-PVC, ¢ 3aKpbITbIMK AYEMKAMU U BbICOKOM TEPMOCTOMKOCTbIO, TOALLMHA 20 MM.
HarpeBaTenbHbIA 31€MEeHT:
HarpeBaTesibHbIl NPOBOA C CUIMKOHOBOM M30NSALMEN U METaNNINYECKON ONIETKOM, 0becneunBaroLLnii MeXaHUYECKYHO
3aLUUTY OT NPOKOJIA U XOpOoLLEe 3a3eM/IEHUE.
KoHTponb Temnepartypbl:
3NEeKTPOHHbIM KOHTPOANEPOM C LUDPOBLIM AUCMIEEM, AEUCTBUEM BKIKOYEHUA - BbIKNOYEHUSA, PeNeMHbIM
BbIXOZLOM, PACNONOXKEHHbIM B HE3ABUCUMOM BOOHENPOHULLAEMOM KOpNyce, NpeaHasHavyeHHoOM A1 HAaCTEHHOTO
MOHTa<a. OH coeMHEH C HarpeBaTe/bHbIM OfleAN0M Kabenem, OCHaLLEHHbIM 5-KOHTaKTHbIM BOAOHENPOHMULIAEMbIM
BObICTPOPa3bEMHBLIM COEAMHUTENEM, OBNErYaloWmnM coegMHEHNE U pasbedMHEHME C HarpeBaTenem pybawwku. OH
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M6bKue HarpesaTtenu pyballek ¢ AUCTaHLMOHHbIM 3/IEKTPOHHbIM KOHTPOJI/IEPOM, C
LuMPpoBbIM gUcneeMm, ANA CTEKNAHHDIX UM N1AaCTUKOBbIX KOHTEHEePOB

KOHTPOJIMPYET TeMnepaTypy C MOMOLLbIO TEPMUCTOPHOIO 30HA3A, PACMO/IOKEHHOIO Ha BHYTPEHHEN NOBEPXHOCTU TKAHM
B KOHTaKTe C KOHTEMHEPOM. ITOT 30HA UMEET NETNI0 ONepeXeHus, NPeaoTBpaLatoLLyto neperpes. B HarpeBaTenbHyto
CeTb BCTPOEH OrpaHNYMTENIb TEMNEPATYPbI, OFPaHMUYMBALOLWMI TeMMepaTypy NoBepxHocTH o 65°C.

CoeanHUTEeNbHbIN Kabenb:

N30nnpoBaHHbIN Pe3anHOBbLIN Kabenb NUTaHuA, 418 NPOMbILAEHHbIX cpea, 3 x 1 mm2, aanHa 3 M, eBpoBu/Ka. Bunka
UL no 3anpocy.

MOHTaX Ha KOHTelHepbI:

3Tn oborpesatenun pyballek ocHaweHbl HEMIOHOBbIMU PEMHAMM C HbICTPOCHEMHbBIMU PEFYANPYEMbBIMU NPAXKKaMMU
015 NOATOHKM MOoA ANaMETP KOHTEMHEPA Y BOPOTHUKOM U3 MATKOW TKaHW 6e3 Tenionsonaumm nog HassaHuem wapao.
3TOT rMBKMI Wapd MOMKHO UCMONb30BaTh A5 GUKCALUM U30NUPYIOLLEN KPbILLIKMW.

Oonuuu:

- NosepxHocTHaA Harpyska 0.135 Bt/cm? oA 6bicTporo Harpesa. Cm. TEXHUYECKOE BBeEHMeE.

- UcTouHMK nuTanma 110/115 B

- Kabenb nuTaHMA ¢ NPOMBbILLINEHHON BUAKOM 2-NOMOCHBIN + 3a3emneHne 16A CEE (IEC60309)

- KpbIWKKN 1 M301AUMOHHbIE NOACTABKM: CM. CTPaHULLbI C aKCecCyapamm.

CooTBeTcTBME CTaHZapTam: cooTBeTcTBMe cTaHAaapTam CE. Ceptudukat TUV: gupektnea E3C no HU3KOBONBTHOMY
obopyaoBaHuio (LVD) n gupeKkTuea no 3n1eKTpomMarHuTHom cosmectumocTtn 2004/108/ EC, n cooTeeTcTBYIOLLAA
mapkuposka CE

OCHOBHbIE apPTUKY/bI (Bpema Harpesa XMAKOCTeN CM. B TEXHUYECKOM BBEAEHNN)

Mnockasa
O6bem Anam LI ANVHa
% N3onauma ’ | O6bem, ' A Wapd C Bt/cm? HanpskeHne
ApTUKYAbI (mm)** rannoHbl psi— (mm 12 ; (mm/ B (mm/atosimbi)] (Bt/atoiim?) Bartr B
CLLA P Atoiimbl £ %) . (mm/ A A
A101AMOoB) .

AI0IAMOB)
9VIJEF300958150HC 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
9VIJEF300958300HC 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
9VIJEF731558A10HG 10 30 110 460 (18.1) 730 (28.8) 1550 (61) 100 (3.9) 0,1 (0.64) 1100 220/240

* [Lns 3TUX U3AENUI, NOCTaBAsEMbIX C BUAKoK UL, a He c eBpOBUAKOMW, 3ameHuTe 15-i cumBon Ha X.
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. TepmocTaTom AN Nogorpesa
.. MeTaN/IMYeCKUX KOHTelHepoB
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YKa3zaHuA no TexHuKe 6e30nacHOCTU ANA BCEX NPOMbILUNEHHDbIX HarpesaTtenen pybaluek,

OMUCAHHbIX B AaHHOM KaTajsore

- Mepen Ucnonb3oBaHWEM NPOYUTAlATE PYKOBOACTBO MO/1b30BaTENS
- 3awmTuTe Uenb NUTaHua audpdepeHumasbHbIM aBTOMAaTUYECKMM BbIK/IHOYATE/IEM C YYBCTBUTE/IbHOCTbIO 20 MA,
HOMMHaN KOTOPOTO COOTBETCTBYET MOZE/N, KOTOPasA AO0/IKHA BbITb K HEMY NOAKNHOYEHa.
- 3Ta uenb NUTaHWUA A0NXKHA 6bITb BbINOMIHEHA KBAaNPUUNPOBAHHBIM 3/IEKTPUKOM U B COOTBETCTBUM C AEMACTBYHOLLMMM
MeCTHbIMU CTaHAAPTaMM.
- KOHTYp 3a3emieHnA L0/IKeH COOTBETCTBOBATL TPEOOBAHMAM U BbITb MOAKAIOYEH.

-- Korga KoHTelHep nycT, HarpeeaTesb pybaluKku fo/xKeH 6biTb OTCOeAUHEH.
- Mpu 3anoNHeHNN KoHTelHepa HarpeBaTelb pPybaLuKu AoNXKEH ObiTb OTCOEAUHEH.
- Mpn MOHTaxe Uan AemMoHTaxKe HarpeBaTesib pybaLlKku AoNKeH ObiTb OTCOEAUHEH.
- B nepuogapl, kKorga oborpeBaTesib He UCMOb3YETCA, OH AOMKEH XPAHUTLCA B CyXOM MecTe U ObiTb 3aLlULLEeHHbIM OT
rPbI3YHOB U1 APYFUX }KUBOTHbIX.
- B HekoTOpbIX cay4yanx, 0CO6EHHO Koraa BO3MOXKEH MepenB KUAKOCTU, MOXKET noTpeboBaTbCA NOAKNOYEHUE
METa/INYECKUX KOHTEMHEPOB HEMOCPEACTBEHHO K 3a3eM/IAIOLLLEMY NMPOBOAHUKY.
- HarpeBatenb pybaluku f0MKeH MCNOb30BaTbCA B CYXOM NMOMELLEHUN.
- He peKbTe 1 He npobuBaiiTe NOBEPXHOCTb
- KoHTeliHep gonXeH HaxoauTbcA B coobuieHnn ¢ atmochepHbIM gaBaeHuem, YTobbl M36eXKaTb NOBbILEHUA €ro
BHYTPEHHEro AaB/lEeHUA U B3PbiBA B pe3y/bTaTe paclUMpPEeHUA UAM KUNEHUA NPOAYKTOB, KOTOPbIE OH COAEPKMUT. ITa
HaCTpoWKa Npu aTMochepHOM AABAEHUN MOXKET, HAaNpPUMep, OCYLLECTBAATLCA NyTEM OTBMHUYMBAHUA UK yaaNeHUA
nNpPo6Kn, pacnosioXeHHOW B BEPXHEN YacTu KOHTeNHepa. Mcnonb3oBaHWe gatymMka TemnepaTtypbl U/Man meLlanku,
NCMNONb3YHOLLMX 3TO BEPXHEE OTBEPCTUE A1 CBOMX KPENAEHUN, HE A0MKHO NMONHOCTbIO 3aKPbIBAaTb 3TO OTBEPCTUE.
- 971 npmubopbl HEe NOAXOAAT ANA MOCTOAHHOrO UCNO/b30BAHUA BHE MOMELLEHUI U AOMKHbBI 6bITh 3aLUULLEHbI OT
OOXAA, NblIM U KOHAEHCATa.
- He pabotaitTe npu TemnepaType Bbllle HOMMHANAbHOM TemnepaTypbl 6e3onacHoCcTK (3Ta TemnepaTypa 3aBUCUT OT
HarpeBaemMoM KUOKOCTU U A0MKHa BbITb NPOBEpPeEHa Nepes, NOAKIOYEHMEM YCTPOMCTBA).
- Ucnonb3yinte Harpesatenb pyballKkun, COOTBETCTBYHOLMI pasmepy KOHTenHepa
- HarpeBatenb pyballKku foNKEH HAXOAUTbCA B KOHTAKTE C MOBEPXHOCTbIO HAarpeBaemMoro KoHTeiHepa, 6€3 HanoKeHus
HarpeBaTe/bHbIX YacTel. HanoxkeHne AByx HarpeBaTe/bHbIX YacTeN yaBanBaET NOBEPXHOCTHYHO MOLLHOCTb U MOXET
BbI3BaTb NAaB/feHNe 060/104KN HAarpeBaTeNa 1 MHULUMMPOBATL MOXKAP B CAMbIX TAXKE/bIX CAyYanX.
- Pacnonoxute HarpeBaTenb pyballKku TakK, YTOObl OH CONpPUKacanaca ¢ MAaKCMMasbHO BO3SMOXKHOM LUUANHAPUYECKOM
MOBEPXHOCTbIO KOHTENHepa.
- 9T YCTPOMCTBa He NOAXOAAT A/1A UCNO/b30BaHUA B JIEFKOBOCN/IaAMEHAOLLMXCA UM B3PbIBOOMACHbIX 30HAX.
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DMIEHUA U MOTYT ObITb MU3MEHEHbI 6e3 NpeaBapUTENbHOM KOHCYbTALLUN
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Mbkune HarpeBaTenu pyballeK ¢ peryimpyembim 3/1IEKTPOHHbIM TEPMOCTAaTOM
20-125°C, noBepXHOCTHOro MOHTa}a, AN1A MEeTAN/INYECKUX KOHTEMHEpPOB

MakcumanbHan
Martepuan TonwmHa
P Temneparypa 3araruBaHue Tepmocrat t Tun
KOHTEeWHepa usonAauumn
orpaHuyeHa ao:
HelnoHoBble INEKTPOHHBIN,
EMHN U 33/laHHOe 3HaYeHue
MeTtann 135°C ; f = 20 mm 9VJA E
METaNZINYECKAA |perynnpyeTca pyyKkown
NpAXKa ot 20 po 125°C
62
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OcHoBHble 0ocobeHHOoCcTH

Bbnarogaps aNeKTPOHHOMY TEPMOCTATy C py4Kol, peryaupyemoii ot 20 go 125°C, sTn rubkue HarpesaTenun pybawek
MCNONb3YIOTCA AN1A 3alUTbl OT 3aMep3aHusA, NoAorpesa, CTabuansaunm TemnepaTypbl, CHUNKEHUA BA3KOCTU UK
pacnaaBAeHUA MbiNA, XXUBOTHbIX UIX PACTUTE/IbHBIX }KUPOB, IAKOB, Mace, NULLEBbLIX AU XMMUYECKMUX NPOAYKTOB.
ITa cepua HarpeBaTenei pybalek asaseTcAa Hanbonee YHUBEPCA/IbHBIM PeLleHNEM, C SKOHOMMUYHBIM 3NEKTPOHHbBIM
TEPMOCTATOM A/1A Harpesa A0 3a4aHHOM TEMNEPATYPbl CTEKAAHHBIX UAW NAACTUKOBbIX KOHTeHepoB. OHWM AOCTYMHbI
ANA KoHTelHepoB ob6bemom 110 n (30 rannoHos CLUA) n 210 n (55 rannoHos CLIA). HarpeBaTenu pybawek
MOKPbIBAIOT BCHO MOBEPXHOCTb U AOMOJHEHbI MAFTKMM BOPOTHUKOM - «LlWapdomM», NPeaoTBPaLLAOLLMM ero cCnoasaHme
BHM3. OHM BbINyCKalOTCA C TPems ypoBHAMMK moliHocTu: (0,05 BT/cm? ansa Temnepatypsl Ao 50°C, 0,1 Bt/cm? gna
Temnepatypbl 4o 80°C u 0,135 Bt/cm? gna Temnepatypbl 4o 110°C). TonwmHa mx nsonaumm cocrasnaet 20 mm. B
3TUX MOAENAX TEMMNeEPATypPa NOBEPXHOCTU orpaHMyeHa 135°C. Mpu MCNoAb30BAHUKU UX C U30/IMPOBAHHOM KPbILKON U
N30/1MPOBAHHOMN NOACTABKOM UX SHepreTuyeckas apPeKTMBHOCTb MOXKET BO3pacTi Ha 90%

TexHU4eckue XapPaKTepPUCTUKH
HarpeBaTenbHbI 3neMeHT TMOKMX HarpeBaTenen pyballeK COCTOUT U3 CEeTU HarpeBaTeNbHbIX NPOBOAOB C
CUJIMKOHOBOM U30A5LLMEN, SKPAHUPOBAHHbIX METaNINYECKON OMNETKOM, B3ATbIX MOA YEXOA, CLUNTbIM M3 NOAN3IbUPHOM
TKaHU C NONIMYPETAHOBLIM U TehIOHOBLIM MOKPbITUEM. MeXK Ay TENNOCETbIO U HAPYXKHOW CTEHKOM MPOK/IazblBaeTcs
TepmocTonKkasa usonauma ns NBR-PVC TonwmHon 20 mm. 3Ta M30AALMOHHAA NeHa MMeeT KoadOULMEHT M30aaLUN
(Lambda A) 0,039 Bt/m.K, 4uTo No3B0O/NAET Pas3aennUTb NOTEPU 3HEPIUM Ha 3 MO CpaBHEHUIO C oborpeBaTensimm,
N30/IMPOBaHHBbIMWU MUHEPANLHOM BaTOM UM BOWIOKOM U3 YINEPOAHOIO BOMIOKHA TOM e TOALWMHbI. Perynnpyemble

1 NPOAYKLWN, YHEPTEXKN, ONMUCAHUA, XapPaKTEPUCTUKU, NCMOJIb3YEMbIE B AaHHbIX TEXHUYECKUX MacnopTax, npegHa3Ha4vyeHbl

O3HaKOM/IEHUA N MOTYT 6bITb M3MeHeHbl 6e3 npe,u,BapMTeanoifi KOHCyNbTauumn

2.
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Mbkune HarpeBaTenu pyballeK ¢ peryimpyembim 3/1IEKTPOHHbIM TEPMOCTAaTOM
20-125°C, noBepXHOCTHOro MOHTa}a, ANA MEeTAN/INYECKUX KOHTEMHEpPOB

MOHTa}X Ha KOHTeliHepbl:

3T oborpesaTenn pybalek oCHaLWEHbl HENOHOBbIMU PEMHAMMU C BbICTPOCBEMHBIMWU PETYINPYEMbIMU MPAKKAMM
ONA NOATOHKM MoA AMaMeTp KOHTeMHepa U BOPOTHUKOM M3 MATKOW TKaHM 6e3 Tennousonaummn nog, HassaHMeMm
wapd. ITOT rMbKMI Wapd MOXKHO MCMONL30BATb ANA GUKCALMWN U30NUPYIOLLEN KPbIWKK B C/IyYae LUAUHAPUYECKUX
KOHTEMHepPOoB.

Oonuuu:

- ManasoH TemnepaTtyp 3NeKTPOHHOro TepmocTaTa -40+40°C, 4-40°C, 30-90°C, 30-110°C

- UcTouHmK nuTtanma 110/115 B

- Kabenb nuTaHMA ¢ NPOMBbILLIIEHHOW BUKOW 2-NOMOCHBIN + 3a3emneHune 16A CEE (IEC60309)

- KpbIWKKX 1 N301AUMOHHbIE MOACTAaBKU: CM. CTPAHULbI C aKCeccyapamm.

CooTBeTCTBME CTaHAapTam: cooTBeTcTBMe cTaHaaptam CE. Ceptuoukar TUV: gupektnea ESC no HM3KOBOILTHOMY
obopyaosaHuio (LVD) n AnpekTnBa No 31eKTPOMarHuTHom coemectumoctu 2004/108/ EC, n cooTeeTCTBYIOLLAA
mapkuposka CE.

OCHOBHble apTMKyI'IbI (BpeMﬂ Harpesa )'KM,CI,KOCTeﬁ CM. B TEXHUYECKOM BBe,D,EHMM)

BbicoTa
ApTUKYNbI* rgg::rl;l ?3:::’:’ (ngrgn;.z; (MAM / Hnocxa; uAnVIHa (M,vl'll}a‘q%;bl) (BT, /BA:/OE.I“:;)** 'rMei:: Batt Hanpa;« eHme
CLLUA Alombl £ %4”) Al0iiMoE) (mm/pgrolimos) °C
9VJAE731558550HG 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
9VJAE731558A10HG 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 U34ENNiA, NOCTaBAfEMbIX C BUIKOW UL, a He ¢ eBpoBWUAKOM, 3ameHuTe 15-1 cumBon Ha X.
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M6bKune HarpeBaTenu pybaliek B rub6Ko 060/10UKe € 3/1eKTPOHHbIM KOHTPOEPOM, C LMPPOBbLIM &
aucnneem, perynupyemble Ao 120°C, noBepXHOCTHbIA MOHTaK, A1A META/IZIMYECKUX KOHTeMHepoB

MakcumanbHan
Temneparypa 3ararusaHue Tepmocrar
orpaHu4eHa go:

Martepuan
KOHTeliHepa

TonwmHa

nsonauum L

HeinoHoBble INEeKTPOHHbLIN,

PEMHU U 3agaHHOe 3Ha4YyeHune 20 MM
MeTannnyeckan perynnpyertca Ao

NPAXKKa 120°C

MeTtann 135°C

=0

)]

E 53 182
Bt ;

@ o
_-180|

OcHoBHble ocobeHHOCTH

bnarogaps uMdpoBOMYy 3/IEKTPOHHOMY KOHTpPOAEpy TemnepaTypbl, peryampyemomy o 120°C, atn rubkue
HarpesaTenu pyballek UCMoNb3yHTCA AAA 3alMTbl OT 3amMep3aHKuA, NoAorpeBa, cTabuanMsaunm TemnepaTypbl,
CHUXXEHWA BA3KOCTU UM pacniaBAeHUsa Mblfa, }KUBOTHbIX UM PACTUTENbHbLIX XMUPOB, 1aKOB, MAces, NMULLEBbLIX UK
XUMUYECKMX NPOAYKTOB.

dTa cepuA HarpeBaTenel pyballeKk AsnseTca Hanbosnee yHUBEPCA/IbHLIM pelleHnem, ¢ LMOPOBbLIM 31EKTPOHHbLIM
KOHTPO/IIEPOM TEMMNEPATYPLI ANA HArpesa A0 3a4aHHOM TeEMMepaTypbl CTEKNAHHbIX MW NIACTUKOBbIX KOHTEMHEPOB. OHK
[OOCTYMHbI ANA KoHTeliHepoB ob6bemom 110 a (30 rannoHos CLUA) u 210 a (55 rannoHos CLUA). Harpesatenn pybaiuek
MOKPbIBAOT BCHO MOBEPXHOCTb U AOMNONHEHbI MATKMM BOPOTHUKOM - «LLIAapdOM», NPeAoTBPALLAOLLMM €r0 CNOA3aHME BHUS.
OHM BbINYCKAOTCA C TPEMsA YPOBHAMYU MoliiHOCTK: (0,05 BT/cm? ans Temnepatypsl Ao 50°C, 0,1 Br/cm? ana Temnepatypbl A0
80°C 1 0,135 Br/cm? ana Temnepatypbl 4o 110°C). TonwmHa nx usonaumm coctasnaet 20 mm. B aTx mogensax Temnepatypa
noBepxHocTM orpaHmyeHa 135°C. Mpu MCcnoib30BaHUK UX C U30IUPOBAHHOM KPbILLIKOW M M30/IMPOBAHHOM MNOACTAaBKOM MX
SHepreTnyeckan sGpPeKTMBHOCTb MOXKET BO3pacTh Ha 90%.

TexHU4eckue XaPaKTEPUCTUKHU
HarpeBaTenbHbI 3nemMeHT TMBKMUX HarpeBaTenen pyballeK COCTOUT U3 CETU HarpeBaTeNbHbIX NPOBOAOB C

POAYKLNN, HEPTEXKN, ONMUCAHUA, XaPaKTEPUCTUKN, UCMOIb3yeMble B AaHHbIX TEXHUYECKMX NacnopTax, npeaHasHavyeHbl

3HAaKOMNEHUA N MOTYT 6bITb M3MeHeHbl 6e3 npe,u,BapMTeanoﬁ KOHCyNbTauumn
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M6bKune HarpeBaTenu pybaluek B rub6Ko 060/10UKe € 3/1eKTPOHHbIM KOHTPOIEPOM, C LMPPOBbLIM 8
aucnneem, perynupyembie Ao 120°C, noBepXHOCTHbIA MOHTaK, A1A META/I/IMYECKUX KOHTeMHepOoB

CoeguHUTeNbHbLIN Kabenb:

M3011MpoBaHHbIN Pe3nHOBbIA Kabenb NUTaHuUA, A0a NPOMbILLIEHHbIX cped, 3 X 1 mm? nam 3x1,5 mm? (B 3aBMCUMOCTH
OT MOLLLHOCTU), ANMHA 3 M, eBpoBM/Ka. Bunka UL no 3anpocy.

MoOHTa}K Ha KOHTeiliHepbl:

3T oborpeBatenu pybalek ocHaleHbl HENOHOBbIMU PEMHAMU C BbICTPOCBEMHBIMWU PErYINPYEMbBIMU NPAKKAMM
ONA NOATOHKW NOJ AMaMeTp KOHTEMHEepa U BOPOTHUKOM M3 MATKOM TKaHM 6e3 Tennousonaumm nog HasBaHuem
wapd. ITOT rMbKMI Wapd MOXKHO MCMONL30BATb ANA GUKCALLUM U30NUPYIOLLEN KPBIWKK B C/IyYae LUAUHAPUYECKNX
KOHTENHepOB..

Oonuuu:

-- NcToYHuK nutaHma 110/115 B

- Kabenb NUTaHMA C MPOMBbILLIIEHHOW BUIKOW 2-NOMOCHBIN + 3a3emneHne 16A CEE (IEC60309)
- KpbILWKKN 1 N30151UMOHHbIE NOACTAaBKU: CM. CTPAHULLbI C aKCeccyapamm
CooTBeTCTBME CTaHAapTam: cooTBeTcTBMe cTaHaapTam CE. Ceptudukat TUV: gupektuea ESC no HU3KOBONILTHOMY
ob6opyaoBaHuio (LVD) n gupeKTMBa No 31eKTPOMarHUTHoM cosmectumocTtn 2004/108/ EC, n cooTBeTcTBYIOLLAA
mapKuposKa CE.

OCHOBHbI€ apPTUKY/Ibl (Bpems Harpesa WAKOCTE CM. B TEXHUYECKOM BBEAEHMUM)

Mnockaa
ApTURYNbI* rgg:m ?1?1::::' (Nﬂr:MlZ B BbIZOja M:Ha m &:m;bl) (Bt /zr'{)%"::z)** l'l\'/el?vll(rtl: Bart Hanpﬂl;u SHMS
CLIA aoiimbl £ %”) |(mm/groiimos) (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
9VIJAD881898880HG 55 210 585 (23) 880 (34.6) 1890 (74.4) 100 (3.9) 0,05 (0.32) 50 880 220/240
9VIJAD731558A10HG 30 110 460 (18.1) 880 (34.6) 1550 (61) 100 (3.9) 0,1 (0.64) 80 1100 220/240
9VJAD881898A665G 55 210 460 (18.1) 1000 (39.4) 1890 (74.4 100 (3.9) 0,1 (0.64) 80 1660 220/240
9VIAD731558A155G 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

* [1nA 3TUX U3AENNIA, NOCTaBAAEMBIX C BUIKOW UL, a He ¢ eBpoBUAKOM, 3ameHuTe 15-1 cumson Ha X

U, YHepTeXXn, onncaHnA, XapakTepuUCTnKn, nCnoanb3yemble B AaHHbIX TEXHUYECKMX MaCNOopTax, npeaHa3Ha4YeHbl

eHNA U MOryT BbITb M3MEHEHbI 6e3 NpeaBapUTENbHOM KOHCYbTALLUN

Cat21-2-7-6 KoHTaKTbl www.ultimheat.com



http://www.ultimheat.com
http://www.ultimheat.com

MMbKne HarpeBaTenu pyballeK C 3/1eKTPOHHbIM KOHTPO/IEPOM, € LdpoBbIM Aucnieem, &
perynupyembie Ao 120°C, BbiIHECEHHbIW NOBEPXHOCTHbIA MOHTaM, A/1A METAa/I/INYECKUX KOHTEMHepOoB

MakcumanbHas
Martepuan TonwuHa
P Temnepartypa 3araruBaHue Tepmocrtat t Tun
KOHTelHepa usonaumm
orpaHu4YeHa go:
HennoHoBble INEKTPOHHbIN,
eMHU U 3alaHHOE 3HaYeHue
MeTann 135°C P A 20 mm 9VJA F
METa/I/IMYECKanA | peryavpyetca o
NPAXXKa 120°C
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OcHoBHble ocobeHHOCTH
Bnarogaps undpoBOMY 3/IEKTPOHHOMY KOHTPOAJEpPY TemnepaTypbl, peryampyemomy ao 120°C, atu rubkue
HarpesaTenu pyballek UCNONb3YITCA ANA 3alMTbl OT 3amMep3aHuA, NoaorpeBa, cTabuanMsaunum TemnepaTypbl,
CHUXXEHUA BA3KOCTU UAW PacriaBAEHUS Mbla, XUBOTHbIX MU PacTUTENbHbIX XXMPOB, TAaKOB, Mace/l, NULLEBbLIX UK
XMMUYECKUX NPOAYKTOB.
dTa cepuA HarpeBaTenel pyballeKk ABaseTca Hanbosee yHUBEPCA/IbHLIM pelleHnem, ¢ LMOPOBbLIM 31EKTPOHHbLIM
KOHTpPOA/IepOM TeMnepaTypbl AR HarpeBa A0 3afaHHOW TemnepaTypbl CTEKAAHHbLIX UAU NAACTUKOBLIX
KOHTeMHepoB. OHW AOCTYNHbI ANA KOHTelHepoB ob6bemom 110 n (30 rannoHos CLUA) n 210 n (55 rannoHos
CLUA). HacTeHHOe KpenneHue 610Ka ynpaBieHUs, a TaKKe bbICTpopasbeMHoe coeguHeHMe, obecneymnBatolLee
noAKAYeHMe aToro 6/10Ka K HarpesaTesto pyballku, ob6aeryatoT NPOMbILWIEHHOE UCNO/Ib30BaHUE Ha
cTaumMoHapHoMm paboyem mecTe B NPOU3BOACTBEHHOM NMHUM. HarpeBaTenn pybaluek noKpbiBatoT BCHO MOBEPXHOCTb
W AONOAHEHbl MATKMM BOPOTHMKOM - «lwlapdom», NpeaoTBpalLaloWmMM ero cnonsaHne BHM3. OHKU BbiMycCKatoTcA
¢ Tpems ypoBHAMK MmouiHocTu: (0,05 Bt/cm? ana Temnepatypsl Ao 50°C, 0,1 Bt/cm? ana Temnepatypbl Ao 80°C u
0,135 Bt/cm? ana Temnepatypbl 40 110°C). TonuwmHa ux usonaumm cocrasnaet 20 mm. B aTux moaenax temnepaTypa
NOBEPXHOCTU orpaHmnyeHa 135°C. Mpu MCNONBb30BAHUU UX C U30JIMPOBAHHOM KPbIWKOW M M30NNMPOBAHHOM
NnoACTaBKOM UX 3HepreTMyeckan addeKTUBHOCTb MOXKET Bo3pacTy Ha 90%.

TexHMUYeCKne XxapaKTepuCcTUKHU
HarpesaTesbHblit 31eMeHT rM6KMX HarpesaTeseit pyballek COCTOMT M3 CeTU HarpesBaTeNbHbIX MPOBOAOB C

APOAYKUNN, HEPTEKNU, ONUCAHUA, XaPaKTEPUCTUKN, UCMOJSIb3yeMble B AaHHbIX TEXHNYECKUX NACNopTax, npeaHa3Ha4YeHbl

O3HAaKOM/IEHNA U MOTYT 6bITb M3MeHeHbl 6e3 npep,BapMTeanoﬁ KOHCyNbTauumn

KOoHTaKTbl www.ultimheat.com Cat21-2-7-7
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MMbKue HarpesaTenu pyballeK C 3/1IEKTPOHHbLIM KOHTPO/IEPOM, € LMPPOBbLIM AUCnIEEM, &
perynupyembie Ao 120°C, BbIHECEHHbIW NOBEPXHOCTHbIA MOHTa, A/1A META/IZINYECKMX KOHTEMHepOoB

KOHTPO/IMPYET TEMMEPATYPY C MOMOLLbIO TEPMUCTOPHOIO 30HAA, PACNOIOXKEHHOIO Ha BHYTPEHHEN NOBEPXHOCTM TKaHU

B KOHTAKTe C KOHTEMHepOM. ITOT 30HA, UMEET NEeT/0 ONepeXXeHnsa, NpeAoTBPaLLAtoLLYI0 Neperpes. B HarpeBaTenbHyO

CeTb BCTPOEH OrPaHNYMUTE b TEMMEPATYPbI, OFPAHUYMBAIOLLMIA TEMMepaTypy NnoBepxHocTH o 135°C.

CoeguHUTENbHbIN Kabenb:

M301MpoBaHHbIA Pe3nHOBLIN Kabenb NUTaHuA, 418 NPOMbILLIEHHBIX cped, 3 X 1 mm? nam 3x1,5 mm? (B 3aBMCMMOCTH

OT MOLLIHOCTU), ANIMHa 3 M, eBpoBUAaKa. Bunka UL no 3anpocy.

MOHTa}X Ha KOHTeliHepbl:

3Tn oborpesaTenn pyballek ocHalWeHbl HEMOHOBbIMU PEMHAMMU C BbICTPOCBEMHBIMWU PErYINPYEMbIMU NPAKKAMM

ONA NOATOHKW NoA AMAaMeTp KOHTeMHepa M BOPOTHUKOM M3 MATKOW TKaHM 6e3 Tennousonaummn nog HassaHMem
-u.lapcb. 3TOT rMBKNI Wapd MOXKHO MCNOb30BaTb A1A GUKCALUN U30ANPYIOLLEN KPLILWKW B CyYae LUUANHAPUYECKUX

KOHTEeHepOoB.

Oonuun:

- INEKTPOHHbIN Peryaatop TEMMNepaTypbl C ABONHbIM aucnaeem, gatiymk Pt100, aelicTBMe BKAOYEHMUA - BbIKAOYEHUA,

BbIXOJ, MOLLHOCTM 3/1IEKTPOMEXAaHUYECKOTO pene.

- DNIEKTPOHHbIN perynaTop TeMnepaTypbl ¢ ABOMHbIM aAncnieem, gatymk Pt100, PID-perynnpoBaHue, Bbixod MOLLHOCTH

TBepaoTenbHoro pesne (SSR).

- UcTouHmk nutaHua 110/115 B

- Kabenb nUTaHMA C NPOMBbILLIEHHOW BUIKOW 2-NOJIOCHBIN + 3a3emneHne 16A CEE (IEC60309)

- KpbILWKKM 1 N301ALUMOHHbIE MOACTAaBKW: CM. CTPAHMULbI C aKCeccyapamm.

CooTBeTcTBME CTaHAapTam: cooTBeTcTBMe cTaHaapTam CE. Ceptudukat TUV: aupektnea ESC no HU3KOBONILTHOMY
o6opyaoBaHuio (LVD) n AMpeKTMBa Mo 3/IeKTPOMarHUTHon coemectumocTtn 2004/108/ EC, n cooTBeTcTBYOLLAA
mapkuposka CE.

OCHOBHbIE apTUKY/Ibl (Bpems Harpesa WAKOCTE CM. B TEXHUYECKOM BBEAEHMUM)

Mnockaa
ApPTUKYNbI* rggxgrl:l ?13:::’ (an'::nf'z 8 Bblf-\oja .q,n;ua (Mul-ll}:m;u) (BT, /::{,?:\',.21)** '1\'2:(: Bartt Hanpﬂ;(euue
CWA awoiimbl t %”) [ (mm/groiimos) T e °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
9VJAF881898A665G 55 210 460 (18.1) 1000 (39.4) 1890 (74.4 100 (3.9) 0,1 (0.64) 80 1660 220/240
9VJAF731558A155G 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

* [1ns 3TUX U3AENUIA, NOCTaBAAEMbIX C BUIKOW UL, a He C eBPOBUKOM, 3ameHuTe 15-i cumBon Ha X.

YepTeXXun, onncaHnA, XapaKTePUCTUKN, UCMOJ/Ib3yeMble B AaHHbIX TEXHUYECKUX NacnopTax, NpeAHa3Ha4yeHbl

HUA U MOTYT BbITb M3MEHEeHbl 6e3 NpeaBapPUTEIbHON KOHCYNbTaLUM

’
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X, NpegHa3Ha4eHb

PybalwieuHble HarpeBaTenu ¢
peryampyembimMm 3N1eKTPOHHbIM
KOHTpPO/IeM TemnepaTypbl
ana 1000-antpoBsbix
IBC (npombiLIeHHbIX
KOHTEMHEpPOB ANA CbiNny4ynx
maTepuanos)
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YKa3aHuA no TexHuKe 6e3onacHocTH ANnA BCexX NPpOMbILWIEHHDbIX HaFPEBaTEHGﬁ py63|.ueK,
OMUCAHHDbIX B AAdHHOM KaTaJjiore

- Mepea Mcnonb3oBaHWMEM NPOYUTANTE PYKOBOACTBO NOb30BaTENS
- 3aWmMTITE Lenb NUTAHUA anddepeHLnanbHbIM aBTOMAaTUYECKUM BbIK/HOYATENEM C YYBCTBUTENBHOCTbIO 20 MA,
HOMMWHa KOTOPOro COOTBETCTBYET MOAE/M, KOTOPAA A0/KHA BbITb K HEMY NOAK/OYEHA.
- 9Ta uenb NMUTaHMA 40NXKHA ObiTb BbINONHEHA KBAaAUOULUPOBAHHBIM 3/IEKTPUKOM M B COOTBETCTBUMU C
OEACTBYIOWMMM MECTHBIMW CTaHAAPTAMM.
- KOHTYp 3a3emneHnn AoKeH COOTBETCTBOBATb TPEOOBAHMAM M ObITb NOAK/HOYEH.
- Korga KoHTelMHep NycT, HarpeBaTeb pyballkm AonKeH ObiTb OTCOeANHEH.
- Mpy¥ 3anonHeHNN KOHTeMHepa HarpeBaTenb PybaLLKKN A0/XKEH OblTb OTCOEAMHEH.
- MpM MOHTaKe UM AeMOHTaXKe HarpeBaTe b PybaLlKu AoKeH ObITb OTCOeANHEH.
- B nepuogpbl, Korga oborpesaTesib He UCNOJIb3YETCA, OH AOJ/IKEH XPAHUTLCS B CYXOM MECTe M 6bITb 3aLMULLEHHBIM OT
rPbI3YHOB M APYIUX }KUBOTHbIX.
- B HeKoTopbIx c/ayYyanx, 0CO6EHHO KOraa BO3MOMKEH MEPEsMB HKUAKOCTU, MOXKET NoTpeboBaTbCsA NOAK/IOYEHUE
METANIIMYECKMX KOHTEMHEPOB HENOCPEACTBEHHO K 3a3eMAAIOLEMY NMPOBOAHUKY.
- HarpeBaTenb pyballKkun A0/XKEH MCNOb30BATLCA B CYXOM MOMELLEHUMN.
- He pekbTe u He NnpobuBaiiTe NOBEPXHOCTb
- KoHTelHep fonXeH HaxoAnTbCA B COOOLWEHUN C aTMOCPEpPHLIM AaBAEHUEM, YTOObI M36eXKaTb NOBbLIWEHUA Ero
BHYTPEHHErO 4aB/NEHUA M B3PbIBA B pPe3y/bTaTe PACLIMPEHUA UAN KUMEHUA NMPOAYKTOB, KOTOPbIE OH COAEPKMUT. ITa
HaCTPOMKa Npu aTMocPepHOM AABJEHUU MOKET, HANPUMEP, OCYLLECTBAATLCA NyTEM OTBUHUMBAHUA UAWN yaaNEHUA
Npo6Kn, pacrnoioKeHHOW B BEPXHEN YacTM KOHTelHepa. Micnonb3oBaHMe AaTunKa TemnepaTypbl U/MaM MeLlasnku,
NCMOJIb3YIOLLMX 3TO BEPXHEE OTBEPCTUE 411 CBOUX KPEMEHUM, He AOKHO NMONHOCTbIO 3aKPbIBaTb 3TO OTBEPCTHE.
- 9T npmbopbl He NOAXOAAT 419 MOCTOAHHOIO MCMOJIb30BaHMUA BHE MOMELLEHUN U AOIKHbI ObITb 3aWMLLEHDbI OT
O0XA4A, NblIM U KOHAEHcaTa.
- He paboTanTte npu TemnepaType Bbllle HOMUHA/IbHOW TemMnepaTypbl 6e30nacHOCTM (3Ta TemnepaTypa 3aBUCUT OT
HarpeBaemMoWm KMAKOCTU M J0/KHA ObITb NPOBEPEHa Nepes, NoAKN0YEHUEM YCTPONCTBA).
- Ucnonb3yinte HarpeBaTenb pyballKu, COOTBETCTBYHOLWMIM pa3mepy KOHTelHepa
- HarpeBaTtenb pybalKu AoAKEH HAaX04UTbCA B KOHTAKTE C NOBEPXHOCTbIO HAarpeBaemMoro KoHTeliHepa, b6e3
HaNOXeHUA HarpeBaTeNbHbIX YacTel. HanoxeHne AByX HarpeBaTe/ibHbIX YacTel yaABanBaeT NOBEPXHOCTHYO
MOLLHOCTb M MOKET BbI3BaTb MN/1aB/ieHNe 060/104YKMN HAarpeBaTens U UHULMNMPOBATb NOXKapP B CAMbIX TAXKE/bIX CAYyYasX.
- Pacnonoxute HarpeBaTenb pyballKu TaK, YTOObl OH CONPUKacancs ¢ MaKCMMaslbHO BO3MOXHOMN LIMANHAPUYECKOM
NOBEPXHOCTbIO KOHTEWHEPa.
- 3TM YCTPOMCTBA HE MOAXOAAT A1 UCMNONb30BaHUA B IEFKOBOCM/IAMEHSAOLWMXCSA UAN B3PbIBOOMACHbIX 30HAX.

Cat21-2-8-2 www.ultimheat.com )

B cBA3M C NOCTOAHHbIM coBepleHCTBOBaHMeEM Halen npoAyKUUN, YepTeXXn, onnMcCaHnA, XapaKTePUCTUKU, UCNO/Ib3yeMble B AaHHbIX TEXHUYECKUX NaCcnopTaX, NnpeagHa3Ha4vyeHbl

TO/IbKO A/17 03HAKOM/IEHWA Y MOTYT BbITb M3MEHEHbI 6e3 NpeaBapUTENbHON KOHCYIbTaLun


http://www.ultimheat.com
http://www.ultimheat.com

B cBA3M C NOCTOAHHbLIM COBEPLLIEHCTBOBAHMEM HaLleil NPOAYKLUN, YEPTEXM, OMMCAHNA, XapaKTEPUCTUKU, UCMONb3YEMbIE B AAHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHbl

TO/ZIbKO ANA O3HAKOMNEHNA N MOTYT 6bITb M3MeHeHbl 6e3 npe,u,sapMTeanoﬁ KOHCyANbTaUnmn

Py6awweuHble Harpesatenu gna 1000-autposbix IBC KOHTEMHEPOB ¢ Tpy6UaTbiM cTasibHbIM KapKkacom. OgHa 30Ha oborpesa. &

MMUHMaTIOPHBI 31EKTPOHHbI TEPMOCTAT, PeryaIMpoBKa pyykoi 4-40°C, ycTaHaBAMBaETCA Ha MOBEPXHOCTU Py6aLLKu

MakcumanbHasa
Marepuan TonwmHa
b Temneparypa 3ararBaHue Tepmocrat Tun
KOHTeWHepa n3onaummn
orpaHuyeHa ao:
HennoHoBble DNIeKTPOHHbIN,
UitaL i €MHU 1 33aHHOe 3HaYeHue
TpybuaTomn 65°C P A 20 mm 9Vj DA
o o MeTaNInyeckas peryavpyetca
CTaNbHOM pamow o o
NPAXKKa pydkou ot 4 go 40°C
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OcHOBHble 0CO6eHHOCTH

Bnarogapa MUHUATIOPHOMY 31EKTPOHHOMY TepMOCTaTy, peryampyemomy pydkoi ot 4 go 40°C, aTa cepua rmbkui
HarpeBaTesei pyballek Ucnosb3yeTca B OCHOBHOM A/1A 3alLMTbl OT 3amep3aHuA. ITa cepmus rMOKMUX HarpesaTenein
pybawek ansercA Hambosee SKOHOMUYHbIM PELIEHUEM, C e4UHbIM TEMMNEPATYPHbIM KOHTPOJIEM A1 BCEN
HarpeBaTe/ibHOW MaHTUX. OHW NpegHa3Ha4YyeHbl 418 KOHTelHepoB MaccoBbix rpy3os (IBC) o6bemom 1000 nutpoB
pasmepom 1m x 1,20m 1 BbicoTon 1m. HarpeBatenu pyballek NOKPbIBAOT BCHO MOBEPXHOCTb U AOMOJHEHbI MATKUM
BOPOTHMKOM (WwWapdpom), NnpesoTBpaLLAOLLMM ero crnon3aHue BHM3. OHM AOCTUrAOT CBOEN 3a4a4M NpU 04HOM
ypoBHe molHocTr: 0,05 BT/cm?, npu Temnepatype Ao 50°C. ToawmHa nx nsonaumm coctasaset 20 mm. Temneparypa
MX NOBEPXHOCTU OrpaHUYEHa ABYMA OrpaHUYNTENAMMU Ha ypoBHe 65°C. Mpu MCNONb30BaHUM C NOACTABKON U
N30AUPYIOLLEN KPbIWKOWN (peKoMeHayeTca) ux aHeproadGEKTUBHOCTb MOXKET gocTuraTb 90%.

TexHUyYecKue XxapaKTepuUCTUKHU
HarpeBaTenbHbli 3n1eMeHT TMBKUX HarpeBaTenen pyballek COCTOUT U3 CETU HAarpeBaTeNbHbIX NPOBOAOB C
CU/IMKOHOBOW M30A5LLMEN, SKPAHMPOBAHHbIX METa/I/IMYECKON OMNIETKOM, B3ATbIX NOL YEXOA, CLUNTbIN U3 NOAM3PUPHOIA
TKaHM C NOANypeTaHOBbIM U TePJIOHOBLIM NOKPbITUEM. MexXay TENNOCETbIO U HAaPYKHOW CTEHKOM NPOKAaLblBaeTcA
TepmocTolikasa usonauma ns NBR-PVC TonwmHon 20 mm. 3Ta U30IALMOHHAA NeHa nmeeT Ko3dPULUEHT UsonaLmm
(Lambda A) 0,039 B1/m.K, uTo no3Bo/iseT pasfenvTb NOTEPU 3HEPTMU Ha 3 MO CpaBHEHUIO ¢ oborpeBaTenamu,
N30/IMPOBAHHbIMU MUHEPA/IbHOW BaTOWM WUAN BOMJIOKOM W3 YI/1IEPOAHOr0 BOJIOKHA TOM *Ke TOMLMHLI. Peryanpyemsble
METaI/INYecKne NPAXKKM 0b6ecneuynBatoT BbICTPbIN MOHTAXK U AEMOHTaX U 3GPEKTUBHYIO GUKCALIMIO HA KOHTENHEpE.
Nx mexaHM4ecKana NPOYHOCTb ABAAETCA UCKIOUYUTENbHOMN.
TKkaHeBO€e NOKpbITUE:
- BHyTpeHHAA HarpeBaTe/ibHasA NOBEPXHOCTb: NOAM3IPUPHAA TKaHb C TeHNOHOBbLIM NOKPbLITUEM,
- BHelWHAA cTOpoHa: BOAOHENpPoHMLLaeMasa noamapupHas TKkaHb ¢ PU nokpbiTrem.
Tennousonauua:
MNMeHa NBR-PVC, c 3aKpbITbIMM A4EMKAMM N BbICOKOM TEPMOCTOMKOCTbIO, TOALMHA 20 MmM.
HarpeBaTenbHblii 3n1eMeHT:
HarpeBaTe/ibHbIN NPOBOA C CUINKOHOBOW M301ALMEN U METaNZIMYECKON ONNEeTKOM, obecneynBatoLULnim
MEeXaHMYECKYIO 3aLLUTY OT NMPOKO/A U XOpOoLLee 3a3eM/IeHue.
KoHTponb Temneparypbl:
3NEeKTPOHHbIM TEpMOCTATOM, peryanpyembim oT 4 go 40°C, pacno/ioXKeHHbIM B BOAOHENPOHMULL2EMO KOPObOKe,
YCTaHOBJ/IEHHOM Ha BHELUHEN NoBepxHocTn oborpesatensd pyballkn. OH KOHTPOANPYET TEMNEPATYPy C MOMOLLbIO
TEPMMUCTOPHOIO 30HAa, PACMONOKEHHOIO Ha BHYTPEHHEW NOBEPXHOCTU TKAHM B KOHTAKTE C KOHTEMHEPOM. ITOT 30HA,
MMEET NEeT/I0 OMEepPeXKeHUA, NPeaoTBPaLLAlOLLYIO Neperpes. B HarpeBaTe/ibHYO CETb BCTPOEHbI ABa OrpaHUYnTeNA
TEMNepaTypbl, OrpaHUYMBatOLLME TEMIEPATYPY NoBepxHocTH Ao 50°C.
CoeaunHUTENbHbI Kabenb:
MN30N1MpOBaHHbIN Pe3NHOBbLINA Kabesb NUMTaHUA, ANA NMPOMBILLNEHHbIX cpe, 3 X 1,5 mm?, gnnHa 3 M, eBpoBUIIKa.
Bunka UL no 3anpocy.
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Py6awweuHble HarpeBatenu gna 1000-nutposbix IBC KoHTeHEPOB ¢ Tpy6uaTbim CTasibHbIM Kapkacom. OgHa 30Ha oborpesa. &
MWHMATIOPHDbIN SN1EKTPOHHbIN TEPMOCTaT, PeryiMpoBKa py4koi 4-40°C, ycTaHaBIMBaeTCcA Ha NOBEPXHOCTU py6aluku

MoOHTaX Ha KOHTeliHepbI:

3Tu HarpesaTenu pyballek MMeT HeMNOHOBbIE NIAMKU C BbICTPOCHEMHbBIMU PETYIUPYEMbBIMU NPAXKKAMU U BOPOT M3
MAFKON TKaHW 6e3 Tennomn3onaumMn, HasBaHHbIM Wapdom. ITOT rTMOKUM Wwapd MOXKHO MCNOb30BaATb ANA dMKcaLmm
N30/INPYIOLLLEN KPbILIKK

Onuuu:

- nanasoH TemnepaTyp 3/IeKTPOHHOro TepmocTaTta -40+40°C

- UcTOYHMK nuTaHmna 110/115 B

- Kabenib NUTaHMA C NPOMBILLIIEHHOW BUAKOM 2-NOJIOCHBIN + 3a3emneHune 16A CEE (IEC60309)

- KpbIWKKW 1 N301ALMOHHbIE NOACTABKU: CM. CTPAHMULLBI C aKCceccyapamu.

CooTBeTcTBME CTaHAapTam: cooTBeTcTBMe cTaHAapTam CE. Ceptudukat TUV: gupektmsa ESC no HU3KOBO/ILTHOMY
o6opyaosaHuio (LVD) 1 AnpeKTVBa Mo 31eKTPOMarHUTHoM coBmectumocti 2004/108/ EC, n cooTteeTcTaytoLLas MapkuposKa CE.

OCHOBHbIE apPTUKY/Ibl (Bpema Harpesa }KMAKOCTEH CM. B TEXHUYECKOM BBEAEeHUM)

Anam. Bbicota Mnockaa anvHa | LWapé C 2 Makc.
ApPTUKYNbI* rangg::'vglu Al ?1?1::::’ (Mmt12; A B (mm/ (BTB/ZS;MZ) Temn. Barr Hanpﬂ;« eHue
Aoiimbl £ %”) (mm/aroitmos)| (Mm/atoiimos) | atoiimbl) °C
1000 x 1200
9VIDAAOD398B205G 264 1000 (39.4 x 47.3) 1000 (39.4) 4390 (172.8) 100 (3.9) 0,05 (0.32) 50 2200 220/240

* [lnA 3TUX U3[eNnii, NocTaBasemMblx ¢ BUAKon UL, a He c eBpoBUAKOK, 3ameHuTe 15-i cumBon Ha X

B cBA3M C NOCTOAHHbBIM COBEPLUEHCTBOBAHMEM HaLLEN NPOAYKLMUMN, YEPTEXKM, ONUCAHUSA, XapPaKTEPUCTUKN, UCMO/Ib3yeMble B AaHHbIX TEXHUYECKMX NacnopTax, npeaHasHaveHbl
TO/IbKO A/17 03HAKOM/IEHWA Y MOTYT BbITb M3MEHEHbI 6e3 NpeaBapUTENbHON KOHCYIbTaLun

Cat21-2-8-4 www.ultimheat.com )



http://www.ultimheat.com
http://www.ultimheat.com

B cBA3M C NOCTOAHHbLIM COBEPLLIEHCTBOBAHMEM HaLleil NPOAYKLUN, YEPTEXM, OMMCAHNA, XapaKTEPUCTUKU, UCMONb3YEMbIE B AAHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHbl

TO/ZIbKO ANA O3HAKOMNEHNA N MOTYT 6bITb M3MeHeHbl 6e3 npep,sapMTeanoﬁ KOHCyANbTaUnmn

Py6aweuHble HarpeBaTenu gna 1000-amtposbix IBC KoHTeliHepoB ¢ TpybyaTbiM cTasibHbiM KapKkacom. OgHa 30Ha &

o6orpeBa. INEeKTPOHHDIN perynaTop TemnepaTtypbl ¢ LMPPOBLIM AUCMIEEM, BbIHECEHHbI HACTEHHbIA MOHTA}K

MakcumanbHasa
Marepuan TonwmHa
Y Temneparypa 3ararusaHue Tepmocrar Tun
KOHTeiliHepa n3onaumm
orpaHu4YeHa [o:
HelnoHoBble AVCTaHUMOHHbIM
Uil €MHU 1 3NEeKTPOHHbIN
TpybuaTomn 65°C P P 20 mm 9Vj D F
o < METaNIINYeCKasn perynatop
CTaNbHOW pamom
NpAXKa TEMMepaTypbl
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OcHOBHble 0CObeHHOCTH

Bnarogaps snekTpoHHOMY LMPOBOMY pPeryiatopy Temnepatypbl, peryanpyemomy ao 120°C, ata cepus rubrumx
HarpeBaTesiel pyballek, B OCHOBHOM, UCMONb3YeTCA A4 3alunTbl OT 3aMep3aHMA. ITOT TUN FTMBKUX HarpesaTenei
pybawek asnserca Hanbosee npodeccroHaibHbIM PeLEHUEM, C e4UHBIM TEMMNEPATYPHbIM KOHTPOAEM A8 BCEM
HarpeBaTe/ibHOW MaHTUU. OHW NpegHa3Ha4vyeHbl 4158 KOHTellHepoB MaccoBbix rpy3os (IBC) o6bemom 1000 nutpoB
pasmepom 1m x 1,20m 1 BbicoTOM 1m. HacTeHHOe KpensieHMe 610Ka ynpaBaeHus, a TakKe bbicTpopasbemHoe
coeguHeHuMe, obecneymBaroLee NoAKAOUYEHME 3TOro 6A0Ka K HarpesaTento pybalukm, ob6aeryaoT NPOMbILLIEHHOE
NCMO/Ib30BaHME Ha CTaLMOHApPHOM paboyem mecTe B MPOM3BOACTBEHHON NnHWUN. HarpesaTenun pybaluek NoKpbiBatoT
BCIO NOBEPXHOCTb U AOMNOJHEHbI MATKMM BOPOTHUKOM (wWapdom), NpeaoTBpaLLatowMm ero cnonsaHne BHU3. OHK
[OCTUraloT CBOEN 3a4aun npu oaHoM yposHe molHocTu: 0,05 Bt/cm?, npn Temnepatype Ao 50°C. ToawmHa nx
nsonAumm coctasnaaet 20 mm. TemnepaTypa MX NOBEPXHOCTM OrpPaHMYEHa ABYMA OrpPaHUYUTENAMWN Ha YpOBHE 65°.
MpK UcNnonb30BaHMM C NOACTABKOW U U30AUPYIOLLLEI KPbILKOW (pekomeHayeTca) ux aHeprosdPeKkTUBHOCTb MOXKeET
pocturatb 90%.

TexHUyecKue XxapaKTepuCTUKU
HarpeBaTe/ibHbIi 3n1eMeHT TMBKUX HarpeBaTenen pyballek cCOCTOMT U3 CEeTU HarpeBaTe/ibHbIX NPOBOAOB C
CUJINKOHOBOW M30N5LMEN, SKPAHUPOBAHHbIX METa/l/INYEeCKON OMNAETKOM, B3ATbIX NOA, YEXOA, CLUMTBIN U3 NoAn3IdUpHoOm
TKaHW C NOIMYPETAHOBbLIM U TEPIOHOBbLIM MOKPbITUEM. MexKay TENOCETbIO U HAPYXKHOW CTEHKOW MpOoKAaablBaeTcA
TepmocToikas nsonauma ns NBR-PVC tonwmHom 20 mm. 3Ta M301ALMOHHAA NeHA MMeeT KO3OPUUMEHT U30aaLnmn
(Lambda A) 0,039 Bt/m.K, 4To no3sonAeT pa3aenuTb NOTEPU SHEPrUM Ha 3 MO cpaBHeHWto C oborpeBaTenamu,
M30/IMPOBAHHbIMWU MWUHEPANbHOM BAaTOM UM BOMIOKOM U3 YI/IEPOAHOIO BOMIOKHA TOW *Ke TOJLWMUHbI. Peryanpyemole
MEeTa/lZINYEeCKUE NPAXKKM 0becneuymnBatoT BbICTPbIN MOHTAXK U AEMOHTaX U 3GPEKTUBHYIO DUKCALIMIO Ha KOHTENHEpE.
MXx mexaHMYecKas NPOYHOCTb ABAAETCA UCKAOUUTENbHON.
TKkaHeBOe NOKpbiTHE:
- BHyTpeHHAA HarpeBaTe/ibHAaA NOBEPXHOCTb: NOAM3IPUPHAA TKaHb C TePIOHOBLIM MNOKPbLITUEM,
- BHewWwHAa cTopoHa: BogOHENPOHMLaeMan NoAnM3pupHan TKkaHb ¢ PU NoKpbITUEM.
Tennousonaumsa:
MeHa NBR-PVC, c 3aKpbITbiMM A4YEMKAMMN N BbICOKON TEPMOCTOMKOCTbIO, TOALMHA 20 MM.
HarpeBaTenbHblA 31eMEHT:
HarpeBaTe/NbHbI NPOBOA C CUIMKOHOBOW U30NALMEN U MEeTaNIMYECKON onneTKon, obecneymBatowmi
MEeXaHMYECKYIO 3aLLMUTY OT MPOKOJ1a U XOopoLlee 3a3eM/eHMe.
KoHTpoab Temneparypbl:
INEeKTPOHHbIM KOHTPONNEPOM C LUDPOBLIM AUCNIEEM, AEACTBUEM BKAOUYEHUA - BbIK/NIKOYEHUA, PeeiHbIM
BbIXOZ40OM, PACNOJIOXKEHHbIM B HE3aBUCUMOM BOOHENPOHMULLAEMOM KOpPNYyCe, npeaHasHavyeHHoM A1 HaCTeHHOro
MOHTarka. OH coegMHEH C HarpeBaTeNlbHbIM 0eAN0M Kabeiem, OCHaLLEHHbIM 5-KOHTaKTHbIM BOJ0OHENPOHMULLAEMbIM
ObICTPOPA3ZLEMHbBIM COEANHUTEIEM, 0OBAErYaloWmnMM CoegMHEHNE N pa3beaMHEHUe C HarpeBaTenem pybawKkun. OH
KOHTPO/ZIMPYEeT TeEMNepaTypy C MOMOLLbIO TEPMUCTOPHOIO 30HAA, PACMO/IOKEHHOTrO Ha BHYTPEHHEN MOBEPXHOCTH
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Py6aweuHble HarpeBaTtenu ana 1000-nuTpoBbix IBC KoHTeliHEPOB ¢ TPy6uaTbim CTasibHbIM KapKacom. OgHa 30Ha &
o6orpeBa. NEeKTPOHHDbIM perynaTop rTemnepaTtypbl ¢ LUPPOBbIM AUCNIeEeM, BbIHECEHHbIN HAaCTEHHbI MOHTaX

TKaHW B KOHTaKTe C KOHTEMHEPOM. ITOT 30HA, UMEET MET/O ONePErKEHWS, NPeOTBPALLAIOLLYIO Neperpes. B HarpeBaTenbHyto
CeTb BCTPOEHbI fiBa OrPaHUYMTENA TEMMEPATYPbI, OFPAHMYMBAIOLLME TEMNEPaTYpPY noBepxHocTM Ao 50°C.
CoeauHuTeNbHbIU Kabenb:

M301MpoBaHHbINA PE3UHOBLIN Kabenb NUTaHUA, ANA NPOMbILWIEHHbIX cpea, 3 X 1,5 mm2, AnvHa 3 M, eBpOBUJIKa.
Bunka UL no 3anpocy.

MoOHTaX Ha KOHTelHepbI:

3Tu HarpeBaTenu pyballek MMeoT HeMNOHOBbIE NIAMKU C BbICTPOCHEMHbBIMU PETYIUPYEMbBIMU NPAXKKAMU U BOPOT M3
MAFKON TKaHW 6e3 Tennomn3onAumMn, HasBaHHbIM Wapdom. ITOT rTMOKNI Wapd MOXKHO MCNOb30BaTb 418 dUKcaLMm
N30/INPYIOLLLEN KPbILLIKK

Onuuu:

- lnanasoH TemnepaTyp 3/IeKTPOHHOro TepmocTaTta -40+40°C

- NcTOYHMK nuTaHmna 110/115 B

- Kabenib NUTaHMA C NPOMBILLIEHHOW BUAKOM 2-NOJIOCHBIN + 3a3emneHune 16A CEE (IEC60309)

- KpbILWKM 1 M30AALMOHHbIE NOACTABKWU: CM. CTPAHMLLbI C aKCeECCyapamM.

CooTBeTcTBUE CTaHAAPTaM: cooTBeTcTBMe cTaHgapTam CE. Ceptuomkat TUV: gupektnea ESC no HU3KOBOIbTHOMY
obopyaoBaHuio (LVD) n AMPEKTMBA MO 3/1eKTPOMArHUMTHOM coBmecTumocTn 2004/108/ EC, n cooTBeTCTBYIOLLAA
mapkuposka CE.

OCHOBHbIe apPTUKY/IbI (Bpema HarpeBa XUAKOCTeH CM. B TEXHUYECKOM BBeeHUN)

06bem, Ounam. BbicoTa MNMnockas gnuvHa 2 Makc.
ApTUKYAbI* ranNoHbI az:e::’ (Mmt12; A B (MA&\L}aFﬁ‘ifnm) (BTB/T/:)%MZ) Temn. Barr Hanpal;«euue
CLWA P Aoimbl + %”) |(Mm/atoiimos)  (mm/atoiimos) A A °C
1000 x 1200
9VIDFAOD398B205G 264 1000 (39.4 x 47.3) 1000 (39.4) 4390 (172.8) 100 (3.9) 0,05 (0.32) 50 2200 220/240

* [lna aTUX U3OeNnin, nocTaBasemblx ¢ BUAKon UL, a He ¢ eBPOBWU/IKOM, 3ameHuTe 15-i1 cumBon Ha X.

B cBA3M C NOCTOAHHbBIM COBEPLUEHCTBOBAHMEM HaLLEN NPOAYKLMUMN, YEPTEXKM, ONUCAHUSA, XapPaKTEPUCTUKN, UCMO/Ib3yeMble B AaHHbIX TEXHUYECKMX NacnopTax, npeaHasHaveHbl
TO/IbKO A/17 03HAKOM/IEHWA Y MOTYT BbITb M3MEHEHbI 6e3 NpeaBapUTENbHON KOHCYIbTaLun

KoHTaKTbl
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B cBA3M C NOCTOAHHbLIM COBEPLLIEHCTBOBAHMEM HaLleil NPOAYKLUN, YEPTEXM, OMMCAHNA, XapaKTEPUCTUKU, UCMONb3YEMbIE B AAHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHbl

TO/ZIbKO ANA O3HAKOMNEHNA N MOTYT 6bITb M3MeHeHbl 6e3 npep,sapMTeanoﬁ KOHCyANbTaUnmn

HarpeBartenu py6awek ans koHteiHepos IBC o6bemom 1000 5. [iBe He3aBUCMMbIe 30HbI oborpesa. &

2 MUHMaTIOPHbIE 3NeKTPOHHbIE TEPMOCTaTbl, PEryMpoBKa pyykamu 20-125°C, ycTaHOB/IEHbI HA MOBEPXHOCTU py6aLLKu

MakcumanbHasa
Matepuan TonwmHa
Y Temnepartypa 3araruBaHue Tepmocrat Tun
KOHTeWHepa M301AaLMH
orpaHuyeHa ao:
2 SNEKTPOHHbIN,
HennoHoBble 3afaHHoe
JVEETRE €MHU 1 3HayeHune
TpybyaTon 135°C P 20 Mmm 9Vj B E
o o MeTanAnyeckas perynunpyertca
CTafIbHOM pamou
NpAXKa py4ykamm ot 20
po 125°C
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OcCHOBHble 0CO6eHHOCTH

Bnarogaps 4BYyM MUHMATIOPHbLIM 3/IEKTPOHHbIM TEPMOCTaTaM, Peryampyembim pyykoi ot 20 ao 125°C, ata cepus rmbKux
HarpeBaTesiei pyballeK ¢ 2 30HaMK Harpesa ¢ 2 He3aBUCUMbIMU PEFYASTOPaMM TEMNEPATYPbI UCNOb3YETCA ANS 3aLMTHI
OT 3aMep3aHuA, NoAOrpPeBa, CTabuamsauum TeMnepaTypbl, CHAKEHUA BA3KOCTU MW PAaCNNaBAEHUSA MblA, *KUBOTHbIX UK
PacTUTE/bHbIX }KUPOB, 1aKOB, Mace, MULLEBbIX MU XUMNYECKUX MPOLYKTOB.

[aHHana cepua HarpesaTenen pybaluek ABaAeTCA HaMbonee SKOHOMUYHbBIM PeLIeHUEM, OHW NpeaHa3HAYeHbl ANA Harpesa
npu 3agaHHoi Temnepatype 1000 NUTPOBLIX KOHTEMHEPOB ANA CbiNy4ymnx maTepuanos (IBC) pasmepom 1m x 1,20m u
BbicoTON 1M. [1ns HarpeBa NoaymnycTbiX KOHTEMHEPOB MOMKHO HarpeBaTb TO/IbKO HUMKHIOK 30HY. HarpeBatenu pybaluek
MOKPbIBAOT BCIO MOBEPXHOCTb U JOMOHEHbI MATKUM BOPOTHUKOM (LWapdom), NpesoTBPaLLAIOLMM €r0 CNoA3aHUe BHUS.
OHM BbIMYCKaOTCA C TPEMSA YPOBHAMM MoLHocTu: (0,05 Bt/cm? ana temnepatypbl go 50°C, 0,1 B1/cm? ansa TemnepaTypbl A0
80°C 1 0,135 B1/cm? ana temnepatypbl Ao 110°C). ToawmHa nx nsonsauum coctasnnet 20 Mm. B 3Tux moaensax Temneparypa
NoBepPXHOCTU orpaHuyveHa 135°C. NMo3Tomy MX MOXKHO MCMO/Ib30BaTb Ha LesbHoMeTanandeckmx 1000-amtpossbix IBC, a
npw yCa0BUK, YTO 3a4aHHble 3HAYEHMA NIEKTPOHHbIX PErY/IATOPOB YCTaHOB/IEHbI HA AOCTAaTOYHO HU3KME TeMMEPaTypbl,
1 Ha MAACTUKOBbIX KOHTENHepax. Mpu MCNoAb30BaHUU X C M30MPOBAHHOM KPbILKOM M M30IMPOBAHHON NOACTABKOM MX
SHepreTnyeckan 3peKTUBHOCTb MOXKET BO3pacTh Ha 90%.

TexHMUYECKMEe XapaKTepUCTUKHU
HarpeBaTe/ibHbIM 3neMeHT TMBKMUX HarpeBaTenen pyballek COCTOMUT U3 CEeTU HarpeBaTe/ibHbIX NPOBOAOB C
CU/IMKOHOBOW M30A5ILLMEN, SKPAHMPOBAHHbIX META/I/IMYECKON OMIETKOM, B3ATbIX NOZ YEXOA, CLUNTbIN U3 NONM3PUPHOIA
TKaHM C NoANypeTaHOBbIM U TEDJIOHOBLIM NOKPbITUEM. MeX Ay TENNOCETbIO U HaPYKHOW CTEHKOM MPOKAagblBaeTcA
TepmocTolikaa nsonsaunsa m3 NBR-PVC TtonwmHon 20 mm. 3Ta M30NALMOHHAA NeHa uMmeeT Ko3phUUNEHT M30aaLmum
(Lambda A) 0,039 Bt/m.K, 4uTO no3soaseT pa3fAeinuTb NOTEPM SHEPrUM HA 3 NO CPaBHEHMUIO C oborpesatensamu,
N30AMPOBAHHbIMM MUHEPAIbHOW BAaTOM UAU BOMIOKOM M3 YINEPOAHOI0 BOIOKHA TOM Ke TONLMHbLI. Peryanpyemsle
METaNINYEeCcKme NPAXKKM 0b6ecneuynBatoT BbICTPbIN MOHTAXK U AEMOHTaX U 3GPEKTUBHYIO GUKCALIMIO HA KOHTENHEpE.
MXx MmexaHMYecKasa NPOYHOCTb ABAAETCA UCKAOUNTENbHOMN.
TkaHeBOe NOKpbITUE:
- BHyTpeHHAs HarpeBaTe/ibHas NOBEPXHOCTb: NOAM3PUPHAA TKaHb C TeHNOHOBbLIM NOKPbLITUEM,
- BHelWwHAA cTOpoHa: BoAOHEeNpoHML.aemas noamapupHas TkaHb ¢ PU nokpbiTuem.
Tennousonauyumsa:
MeHa NBR-PVC, ¢ 3aKpbITbIMK S4ENKAMW U BbICOKON TEPMOCTOMKOCTbIO, TO/ILWMHA 20 MMm.
HarpeBaTenbHblii 91eMeHT:
HarpeBaTe/NibHbIM NMPOBOA C CUIMKOHOBOW M30NALMEN U MEeTaNIMYEeCKON OoNNeTKon, obecneymBatowmii
MEXaHMYECKYIO 3aLLUTY OT NPOKO/Ia U XOPOLUEee 3a3eM/IEHNE.
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HarpeBartenu pyb6awuek gns koHteiiHepos IBC o6bemom 1000 1. [iBe He3aBUCMMDbIe 30HbI 06orpesa. &
2 MUHMaTIOPHbIe 3/1eKTPOHHbIE TePMOCTaTbl, PEryIMpoBKa pydykamu 20-125°C, yctaHOB/I€Hbl HA NOBEPXHOCTU pyballKu

KoHTpoab Temnepartypbi:

Kaxpgan 13 2 30H HarpeBa MMeeT CBON COOCTBEHHbIN 3NEKTPOHHbIMA TepmocTaT, peryampyemoiit ot 20 go 125°C,
PacnosIOXKeHHbIM B BOAOHENPOHULAEMON KOPODOKe, YCTaHOBJIEHHOM Ha BHELWHeN noBepxHocTM oborpesatena
pybawku. OH KOHTPOAUPYET TEMNEPATYPY C MOMOLLbIO TEPMUCTOPHOTO 30HAA, PACNOJIOXKEHHOTO Ha BHYTPEHHEN
NOBEPXHOCTU TKAHM B KOHTAKTE C KOHTEMHEPOM. ITOT 30HA MMEET NETAO0 ONepexXeHna, NpesoTBPaLLatoLLyo
neperpes. Kaxaas 13 2 30H HarpeBa TaKXe MMeeT CBOM COOCTBEHHbIN OrpaHMYNTENb TEMMEPATYPbl, BCTPOEHHbIN B
HarpeBaTeNbHYIO CETb 4/18 OFPAHMYEHNA TeMMepaTypbl noBepxHocTh 40 135°C.

CoeauHuUTeNbHbIU Kabenb:

Karkgan u3 2 30H Harpesa MMeeT CBOM COBCTBEHHbIN Kabelb NMTAHMA C PE3UHOBOM M30a5UMEN, ANA NPOMBbIWAEHHbIX
ycnosuit, 3x1,5 mm2, 4nMHON 3 M, € eBpoBUAKON. Buaka UL no 3anpocy.

MoHTaX Ha KOHTelHepbI:

3Tu HarpeBaTenu pyballek MMeT HeMNOHOBbIE NIAMKKU C BbICTPOCHEMHbBIMU PETYIUPYEMbBIMU NPAXKKAMU U BOPOT M3
MAFKON TKaHW 6e3 Tennomn3onALmMn, HasBaHHbIM Wapdom. ITOT rTMOKNI Wapd MOXKHO MCNOb30BaTb 418 dUKcaL MM
N30/INPYIOLLLEN KPbILLIKK

onuuum:

- JnanasoH TemnepaTyp 3NeKTpoHHOoro TepmocTtarta -40+40°C, 30-90°C, 30-110°C

- IcToYHUK nuTaHua 110/115 B

- Kabenb NUTaHWA C MPOMbILLIEHHOW BUAKOM 2-NOIOCHBIN + 3a3emneHune 16A CEE (IEC60309)

- KpbILWKM 1 N301ALMOHHbIE NOACTABKWU: CM. CTPAHMLLbI C aKCECCYapaMM.

CooTBeTCcTBME CTaHAApTam: cooTBeTcTBMe cTaHgapTam CE. Ceptudukat TUV: gupektnea ESC no HM3KOBObTHOMY
obopyaoBaHuio (LVD) n AMPEKTMBA MO 3/1eKTPOMArHUMTHOM coBmectumoctn 2004/108/ EC, n cooTBeTCTBYIOLLAA
mapkunposKa CE.

OCHOBHbIE apPTUKY/IbI (Bpema Harpesa MAKOCTEN CM. B TEXHNYECKOM BBEAEHNN)

BbicoTa
O6bem, Aunam. MNMnockas gavHa Wape C 2 Makc.
ApTUKYNbI* FannoHbl ?1?1::'::' (Mm +12; (M/:A/ B (mm/ (BT/BAT'{)%':'AZ)** Temn. Barr Ha"p’gKeH"e
o yn o o o
CLLUA Atorimbl £ 15”) At0iiMOE) (mm/grotimos) AoiiMbl) C
1000 x 1200
9VJBEAOD398B205G 264 1000 (39.4 x47.3) 1000 (39.4) 4390 (172.8) 100(3.9) | 0,05(0.32) 50 2x1100 | 220/240
1000 x 1200
9VIBEAOD398D405G 264 1000 (39.4 x 47.3) 1000 (39.4) 4390 (172.8) 100 (3.9) 0.1 (0.64) 80 2x2200 | 220/240
1000 x 1200 ol
9VJBEAOD398F005G 264 1000 (39.4 x 47.3) 1000 (39.4) 4390 (172.8) 100 (3.9) [0.135 (0.87) 110 2x3000 | 220/240

* [LnA 3TUX U3g,enni, NnocTaBnsemblx ¢ BUAKOM UL, a He c eBPOBUAKOW, 3ameHnTe 15-1 cumBon Ha X.
** NoBepxHOCTHan Harpyska He peKOMeHAyeTcsA A4 MPAMOro KOHTAKTa C N1aCTUKOBbIMU KOHTEMHEPaAMMU.

B cBA3M C NOCTOAHHbBIM COBEPLUEHCTBOBAHMEM HaLLEN NPOAYKLMUMN, YEPTEXKM, ONUCAHUSA, XapPaKTEPUCTUKN, UCMO/Ib3yeMble B AaHHbIX TEXHUYECKMX NacnopTax, npeaHasHaveHbl
TO/IbKO A/17 03HAKOM/IEHWA Y MOTYT BbITb M3MEHEHbI 6e3 NpeaBapUTENbHON KOHCYIbTaLun
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B cBA3M C NOCTOAHHbLIM COBEPLLIEHCTBOBAHMEM HaLleil NPOAYKLUN, YEPTEXM, OMMCAHNA, XapaKTEPUCTUKU, UCMONb3YEMbIE B AAHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHbl

TO/ZIbKO ANA O3HAKOMNEHNA N MOTYT 6bITb M3MeHeHbl 6e3 npep,eapMTeanoﬁ KOHCyANbTaUnmn

HarpeBatenu py6awek ana koHteiiHepos IBC o6bemom 1000 5. [lge He3aBUCUMMbIe 30HbI 060rpeBa. 2 3/IeKTPOHHbIX &

TepmoperynaTopa c udpoBbIM Aucnieem, peryiMpoeka Ao 120°C, yctaHoB/IeHbl HA MOBEPXHOCTU py6alLuKku

MaKcnmanbHan
Marepuan TonwmHa
L Temnepartypa 3ararnsaHune Tepmocrar Tvn
KOHTeWHepa nsonAauumn
orpaHuyeHa ao:
HelnoHoBble |IDNeKTPOHHbIE peryiaTopbl
et E€MHU " TeNmFe) a blp3aer,aHHOpe
TpybyaTomn 135°C P parTypel, 20 Mmm B D
> © MEeTaN/IMYECKaA [3HAYEHME peryanpyeTca ao
CTaZIbHOM pamon o
NpAXKa 120°C
e L2
= o B
=
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OcHoBHble ocobeHHOCTU

Bnarogapsa 3/1eKTPOHHbBIM PEeryasTopam TemnepaTtypbl ¢ UMdpoBbiM gucnaeem, peryampyembim Ao 120°C, ata cepms
rmMbKkux HarpesaTtesieit pybalueKk ¢ 2 30HaMK Harpesa ¢ 2 HE3aBUCUMbIMUM PEFYAATOPaMM TEMMNEPATYPbl UCNONb3YeTCA
ONA 3alMTbl OT 3aMep3aHuA, NoAorpeBa, CTabuansaunmn TemnepaTypbl, CHUXKEHUA BASKOCTU UM pacniaBAeHUa Mbina,
YKMBOTHbIX U/IM PACTUTE/IbHbIX }KMPOB, NaKOB, Mace/1, MULLEBbIX NN XMMUYECKUX MPOAYKTOB.

[aHHan cepua HarpeBaTenen pybalwek ABaseTca Hambonee yHMBEPCA/IbHbIM pPeLleHMeM, OHU NpeaHas3HavyeHbl 4na
Harpesa npu 3agaHHo Temnepatype 1000 MMTPOBbIX KOHTEMHEPOB AN Cbiny4nx maTepuanos (IBC) pasmepom 1m x 1,20m
1 BbicOTOM 1m. 1A HarpeBa NosynycTbiX KOHTEMHEPOB MOXKHO HarpeBaTb TOJIbKO HUMXKHIOIO 30HY. HarpeBatenu pybaluek
MOKPbIBAOT BCIO MOBEPXHOCTb U AOMO/IHEHbI MATKMUM BOPOTHUKOM (LWapdom), NpesoTBPaLLAOLMM €r0 CNoi3aHne BHU3.
OHM BbIMNYCKaOTCA € TpeMsA YPoBHAMM MoLLHocT: (0,05 BT/cm? ana temnepatypbl go 50°C, 0,1 B1/cm? ana TemnepaTypbl A0
80°C 1 0,135 B1/cm? ana temnepatypbl Ao 110°C). ToawmHa nx nsonauum coctasnnet 20 Mm. B 3Tux moaensax Temneparypa
NoBepPXHOCTU orpaHuyveHa 135°C. NMoaTomy MX MOXKHO MCMO/Ib30BaTb Ha LesbHoMeTanandeckmx 1000-amtpossbix IBC, a
NpW YCI0BUM, YTO 3a[4aHHbIE 3HAYEHUA SNEKTPOHHbIX PEryIATOPOB YCTAaHOB/IEHbI HA AOCTAaTOMHO HMU3KME TEMMEpPaTypbl,
1N Ha NJIaCTUKOBBIX KOHTEMHepax. Mpu MCnonb30BaHUM UX C U30IMPOBAHHOMN KPbILKOM U U30MPOBAHHOW MNOACTaBKOM MX
3HepreTMyeckan 3pPeKTUBHOCTb MOXKET Bo3pacTu Ha 90%.

TexHUu4yeckue XapPaKTepUCTuKun
HarpeBaTe/ibHbIi 3neMeHT TMBKUX HarpeeaTenein pyballek cCOCTOMT U3 CEeTU HarpeBaTe/ibHbIX NPOBOAOB C
CUJINKOHOBOW M30N5LMEN, SKPAHUPOBAHHbIX METa/l/INYEeCKON OMNAETKOM, B3ATbIX NOA, YEXOA, CLUMTBIN U3 NOAN3IGUPHOM
TKaHM C NoANypeTaHOBbIM U TeDIOHOBLIM NOKPbITUEM. MeK Ay TENNOCETbIO U HapPY*KHOW CTEHKOM NPOKAaAblBaeTcA
TepmocToiikaa nsonsaumna m3 NBR-PVC TonwmHon 20 mm. 3Ta M30AALMOHHAA NeHa umeeT KosphUUNEHT M30aaLmm
(Lambda A) 0,039 Bt/m.K, uTo no3Bo/iseT pasAennTb NOTEPU 3HEPrMU Ha 3 Mo CpaBHEHUIo ¢ oborpeBaTenamu,
N301MPOBAHHbIMM MUHEPAIbHON BATOM WUAN BOMIOKOM M3 YIIEPOLHOIO BONOKHA TOM »Ke TONLMHbI. Peryanpyemsble
METaI/INYeCcKmne NPAXKKM 06ecneuynBaloT BbICTPbIN MOHTAXK U AEMOHTaX U 3G PEKTUBHYIO GUKCALIMIO Ha KOHTENHEpe.
Mx mexaHMYecKas NPOYHOCTb ABNAETCA UCKAOUUTENbHON.
TkaHeBOe NOKpbITUE:
- BHyTpeHHAs HarpeBaTe/ibHasA NOBEPXHOCTb: NOAM3PUPHAA TKaHb C TeHNOHOBbLIM NOKPLITUEM,
- BHelwHAA cTopoHa: BoAOHeMnpoHMLLaemasa noamapupHas TkaHb ¢ PU nokpbiTnem.
Tennousonauumsa:
MeHa NBR-PVC, ¢ 3aKpbITbIMM A4ENKAMM U BbICOKON TEPMOCTOMKOCTbIO, TOAILLMHA 20 MMm.
HarpeBaTenbHbliA 31eMEHT:
HarpeBaTe/NibHbI NMPOBOA C CUIMKOHOBOW U30NALMEN U METaNIMYECKON oNNeTKon, obecneymBatowmii
MEXaHMYECKYIO 3aLLUTY OT MPOKOJIa U XOpoLlee 3a3eM/eHme.
KoHTponb Temnepartypbi:
Karkpas 13 2 30H Harpeea MMeeT CBOIM COBCTBEHHbIN 3/IEKTPOHHbIM peryaatop TemnepaTypbl ¢ LGpoBLIM ANCHaeem,
perynmpyembii go 120°C, pacnosoKeHHbIn B BOAOHENPOHULLaEMO KOPOBKe, YCTAaHOBNIEHHOW Ha BHELIHEN
nogepxHocty oborpesaTtesia. OH KOHTPOIMPYET TEMMEPATYPY C MOMOLLbIO TEPMUCTOPHONO 30HAA, PACNONOKEHHOIO
Ha BHYTPEeHHEe NOBEPXHOCTN TKAHW B KOHTAKTe C KOHTEMHEPOM. ITOT 30HA MMEET MET/II0 ONEepPEeXKeHuUs,
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HarpeBatenu py6awek ana koHteiiHepos IBC o6bemom 1000 5. [le He3aBUCUMMBbIe 30HbI 060rpeBa. 2 3/IeKTPOHHbIX &
TepMmoperynsaTopa ¢ LmudpoBbiM gucnieem, peryimposka Ao 120°C, yctaHOB/eHbl Ha NOBEPXHOCTU py6aLuKu

npegoTepawatowyto neperpes. Kaxaaa M3 2 30H Harpesa TaKKe UMeeT CBOW COOCTBEHHbIN OrpaHUYUTEND
TemnepaTypbl, BCTPOEHHbIW B HAarpeBaTe/ibHYO CETb ANA OrPaHUYeHNA TeMmnepaTypbl noBepxHocTh ao 135°C.
CoeguHUTENbHbIN Kabenb:

Kaxaana M3 2 30H HarpeBa MMeeT CBOM COBCTBEHHbIV Kabesb NUTaHMA C Pe3MHOBOW M30aALMEN, AN NPOMbILWAEHHbIX
ycnosuin, 3x1,5 mm2, aninHom 3 m, ¢ eBposuakoi. Buaka UL no 3anpocy.

MoOHTaX Ha KOHTeliHepbI:

3Tn HarpeBaTenu pyballek MUMeoT HeMNOHOBbIE NIAMKU C BbICTPOCHEMHbBIMU PETYIUPYEMbBIMU NPAXKKAMU U BOPOT M3
MAFKOM TKaHW 6e3 Tennomn3onALmMn, HazBaHHbIN Wapdom. ITOT rTMOKNI Wwapd MOXKHO MCNONb30BATb ANA UKcaLMM
N30AUPYIOLLEN KPBILKK

Oonuyuum:

- UcTouHMK nuTanma 110/115 B

- Kabenb NUTaHWA C MPOMbILLIEHHOW BUAKOW 2-MOJIOCHBIN + 3a3emieHune 16A CEE (IEC60309)

- KpbILWKM 1 N301ALMOHHbIE NOACTAaBKWU: CM. CTPAHMLLbI C aKCeCCyapamM.

CooTBeTCTBME CTaHAApPTaM: cooTBeTcTBMe cTaHAapTam CE. Ceptudukat TUV: gupektmsa ESC No HU3KOBO/IbTHOMY
obopyaoBaHuio (LVD) n gupeKkTMBa MO 3/1eKTPOMarHMTHOM coemectumocTn 2004/108/ EC, 1 cooTBeTCTBYOLLAA
mapkuposka CE.

OCHOBHble apTMKyJ’IbI (BDEMH Harpesa )KI/I,CI,KOCTEﬁ CM. B TEXHNYECKOM BBe,CI,EHI/IVI)

Mnockana
% OGvem, 06bem, AP X s ANVHA Wapg C Bt/cm? BT HanpsxeHue
ApTUKYAbI rannoHbl AMTPBI (Mmm +12; A B (mm/ atoiimbl) |(BT/ atoiim?) < Temn. Bartr B
CLUIA Aombl * %) (MM/AIOﬁMOB)(MM/A'OﬁMOB) °C
9VJBDAOD398B205G 264 1000 (130902 i ‘11;03(; 1000 (39.4) | 4390 (172.8) 100 (3.9) 0,05 (0.32) 50 2x1100 220/240
9VJBDAOD398D405G 264 1000 (130902 z Aléog(; 1000 (39.4) | 4390 (172.8) 100 (3.9) 0.1 (0.64) 80 2x2200 220/240
9VIJBDAOD398F005G 264 1000 (130902 i }150?3 1000 (39.4) | 4390 (172.8) 100 (3.9) 0'13'159'87) 110 2x3000 220/240

* [lns 3TUX U3[eNnid, NocTaBasemMblx ¢ BUAKown UL, a He c eBpoBUAKOM, 3ameHuUTe 15-i cumBon Ha X.
** MoBepPXHOCTHAA Harpy3Ka He PEKOMEHAYETCA A8 NPAMOro KOHTAKTa C N1acTUKOBbIMU KOHTEMHEpPamm

B CBA3M C NOCTOAHHbLIM COBEPLUEHCTBOBAHMEM HaLLein NPOoAYKLNN, YEPTEXKM, ONUCAHNA, XapPaKTEPUCTUKM, UCMONb3YeMble B AaHHbIX TEXHUYECKMX NacnopTax, NnpeaHasHauyeHbl
TO/IbKO A/17 03HAKOM/IEHWA Y MOTYT BbITb M3MEHEHbI 6e3 NpeaBapUTENbHON KOHCYIbTaLun
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B cBA3M C NOCTOAHHbLIM COBEPLLIEHCTBOBAHMEM HaLleil NPOAYKLUN, YEPTEXM, OMMCAHNA, XapaKTEPUCTUKU, UCMONb3YEMbIE B AAHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHbl

TO/ZIbKO ANA O3HAKOMNEHNA N MOTYT 6bITb M3MeHeHbl 6e3 npep,sapMTeanoﬁ KOHCyANbTaUnmn

HarpeBatenu pybawek gna KoHteiiHepos IBC 06bemom 1000 n. [lBe He3aBUCMMble 30Hbl o6orpeBa. 3neKTp0HHb|e&

TepMoOpEerynaTopsbl ¢ 2-Ma uMPpPOBbIMU gUCNAEAMMU, PperyinpoBKa Ao 120°C, BbiIHECeHHbIN HaCTEHHbIN MOHTaX

MakcumanbHasn
Marepuan TonwmHa
v Temnepartypa 3ararusaHue Tepmocrat Twvn
KOHTeMWHepa usonauumn
orpaHuyeHa ao:
Mnactuk c HenoHoBble [DNIEKTPOHHbIE PEryNATOPbI
TpybuaTo 135°C pemMHu U TemnepaTypbl, 3a4aHHOe 20 MM B
CTa/IbHOM MeTannnyeckan| 3HayeHue peryampyercs
pamoti NpsKa 0o 120°C
_.60_
=N
a’if

=~ O

OcHoOBHble ocobeHHOCTU

Bnarogapa 3/1eKTPOHHbIM perynatopam TemnepaTypbl ¢ uMdpoBbIM gucnneem, peryampyemoim go 120°C, ata cepms
rMOKMX HarpeBaTenen pyballek ¢ 2 30HaMKM Harpesa C 2 He3aBUCUMbIMU PEryasaTopaMmn TeMMepaTypbl UCMONb3yeTca
ONA 33aWNUTbl OT 3aMep3aHuA, NoAorpeBa, CTabuansaunm TemnepaTypbl, CHUXKEHUA BASKOCTU UAU pacnaaBaeHUA
MbINA, }XMBOTHbIX WX PACTUTENbHbIX }XUPOB, TAKOB, Mace/, NULLEBbIX UIN XMMUYECKUX NPOAYKTOB.

[aHHaa cepua HarpesaTesnen pybalek ABasetTca Hambosnee yHMBEPCA/IbHbIM peLleHMem, OHU NpeaHas3HavyeHbl A
HarpeBa npu 3agaHHol TemnepaTtype 1000 NNUTPOBbLIX KOHTEMHEPOB ANA CbiNy4yMx maTepuanos (IBC) pasmepom
1m x 1,20m 1 BbicoTOM 1M. HacTeHHOoe KpenneHne 610Ka ynpaBaeHUsA, a TakKe BbiCTpOpasbeMHOEe CoeAnUHEHNE,
obecneuvmBatoLLee NOAKAOYEHME 3TOrO 6/10Ka K HarpesaTtento pyballKku, ob6aervyatoT NPOMbILLIEHHOE UCNO/Ib30BaHKUE
Ha CTauMOHapHOM paboyem mecTe B NMPOU3BOACTBEHHOM NUHUMK. [N Harpesa NoJynyCcTbiX KOHTEMHEPOB MOMKHO
HarpeBaTb TO/IbKO HUXHIOI 30HY. HarpeBaTenun pyballek NOKPbIBAOT BCHO NOBEPXHOCTb M AOMOJHEHbI MATKUM
BOPOTHUKOM (Wapdom), NpesoTBPALLAIOLLMM ero criosidaHue BHM3. OHM BbIMYCKAOTCA C TPeMs YPOBHAMMU MOLLHOCTY:
(0,05 Bt/cm? gna Temnepatypbl o 50°C, 0,1 Bt/cm? ana Temnepatypsl Ao 80°C n 0,135 Bt/cm? ana TemnepaTtypsl
80 110°C). TonwmHa ux nsonaumm coctasaset 20 Mm. B aTUx moaenax Temnepatypa NOBEPXHOCTU OrpaHUYeHa
135°C. NMoaToMy MX MOXKHO MCMNOAb30BaTb Ha LeabHoMeTanamvyecknx 1000-nmutposbix IBC, a npu ycaoBuu, 4to
3a4aHHbIe 3HAYEHUA SNEKTPOHHbIX PEeryaaTopoB YCTAHOB/AEHbl HA A0CTAaTOYHO HM3KME TemnepaTypbl, U Ha
NJaCTUKOBLIX KOHTelHepax. Mpu NCNOAb30BaHMU UX C M30/IMPOBAHHOMN KPbILKOM M M30AMPOBAHHOM NOACTAaBKOM UX
aHepreTuyeckasa adPeKTUBHOCTb MOXKET BO3pacTu Ha 90%.

TexHu4yeckue XadPaKTEPUCTUKU
HarpeBaTe/sibHbIM 31EMEHT TMOKUX HarpesaTeneil pyballek COCTOUT U3 CETU HarpeBaTe/IbHbIX MPOBOAOB C
CUJINKOHOBOW M30N5LMEN, SIKPAHMPOBAHHbIX METa/I/INYEeCKOMN OMNAETKOM, B3ATbIX NOA, YEXOA, CLUMTBIN U3 NOoAN3IGUPHOMN
TKaHM C NoANypeTaHOBbIM W TeDIOHOBLIM NOKPbITUEM. MexK Ay TENNOCETbIO U HaPY*KHOW CTEHKOM NPOKAaablBaeTcA
TepmocTolikaa nsonsaumnsa m3 NBR-PVC TonwmuHon 20 mm. 9Ta U30ALMOHHAA NeHa UMeeT KoaphuUNEHT n3onaumm
(Lambda A) 0,039 Bt/m.K, uTo no3BosiseT pasAennTb NOTEPU 3HEPrMU Ha 3 Mo cpaBHEHUIo ¢ oborpeBaTenamu,
N301MPOBAHHLIMM MUHEPAIbHON BAaTOM WUAN BOMIOKOM U3 YIIEPOAHOI0 BOIOKHA TOM »Ke TONLWMHbI. Peryanpyemsble
MEeTaNINYeckme NPAXKKM obecneuymnBatoT ObICTPbIN MOHTAXK U AEMOHTaX U 3GPEKTUBHYIO GUKCALIMIO HA KOHTENHEpE.
Mx MmexaHM4ecKaa NPOYHOCTb ABAAETCA UCKAIOUNTENbHOMN.
TKkaHeBO€e NOKpbITUE:
- BHyTpeHHAs HarpeBaTe/ibHasA NOBEPXHOCTb: NOAM3PUPHAA TKaHb C TeDNOHOBbLIM NOKPbITUEM,
- BHelWHAA cTopoHa: BoAOHEeNpoHuMLLaemas noamapupHas TkaHb ¢ PU noKkpbiTuem.
Tennousonauymsa:
MeHa NBR-PVC, ¢ 3aKpbITbIMM A4EMKAMM U BbICOKON TEPMOCTOMKOCTbIO, TOAILLMHA 20 MM.
HarpeBaTenbHbIU 3/1eMEHT:
HarpeBaTe/NbHbI NPOBOA C CUIMKOHOBOW U30NALMEN U MeTaN/IMYeCcKONn onneTKon, obecneymBatowmi
MEeXaHMYECKYIO 3aLLUTY OT NPOKO/A U XOPOLLIEE 3a3eM/IEHNE.
KoHTponb Temnepartypbi:
Kaxaas 13 2 30H oborpeBa MMeeT COBCTBEHHbIN 3N1IEKTPOHHbIA KOHTpOEp € LUbpoBbIM gucnieem, pyHKLMeNn
BKHOYEHWNA-BbIK/NOYEHUA, PeNEeNHbIM BbIXOAOM, PACMONOMKEHHbIN B HE3ABUCUMOM BOL0OHENPOHULLEEMOM KOPMYCE,
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HarpeBatenu pybawek gna KoHteiiHepos IBC 06bemom 1000 n. [lBe He3aBUCMMble 30Hbl o6orpeBa. 3neKTp0HHb|e&
TEPMOPEryAToOpPbI € 2-MA LUPPOBLIMU AUCNNEAMU, PErYIUPOBKa A0 120°C, BbIHECEHHbI HACTEHHbIA MOHTaX

npeaHasHa4YeHHOM A/1A HacTEHHOro MoHTa*ka. OH coegMHeH C HarpeBaTe/ibHbIM 0A4es/IoM Kabenem, OCHaLWEeHHbIM
5-KOHTAKTHbIM BOAOHENPOHMLL@EMbIM ObICTPOPA3bEMHbBIM COeAMHUTENEM, 0DNErYalWmMm coeaguHeHe n
pasbeguHeHne c HarpeBaTenem pybawwku. OH KOHTPOIMPYET TEMMNEPATYPY C MOMOLLbIO TEPMUCTOPHOIO 30HA3,
PacnonoXeHHOro Ha BHYTPeHHeN NOBEPXHOCTU TKAHW B KOHTAKTE C KOHTEMHEPOM. DTOT 30HA4 UMeEeT NeT/to
onepexeHusa, npeagoTBpawatowyto neperpes. Kaxaaa M3 2 30H HarpeBa TaK)e MMeeT CBON COOCTBEHHbIM
OrpaHNYnNTE/Ib TEMNEPATYPbI, BCTPOEHHbIM B HarpeBaTe /ibHYI0 CeTb A1 OrpaHUYeHNs TeMNepaTypPbl MOBEPXHOCTHU A0
135°C.

CoeguHUTENbHbIN Kabenb:

Kakgas 13 2 30H HarpeBa UMeeT CBOM COBCTBEHHbIN Kabenb NUTaHWUA C Pe3UHOBOM U30NALNEN, ANA NPOMbILUNEHHbIX
ycnosuit, 3x1,5 mMm2, 41MHOM 3 M, C eBpOBUAKON. Buaka UL no 3anpocy.

MOoHTa)X Ha KOHTEMHepbI:

3Tn HarpeBaTen pyballek MMeKT HENIOHOBbIE IAMKM C ObICTPOCHEMHBLIMW PETYIMPYEMbBIMU MPAXKKAMM U BOPOT U3
MAFKON TKaHW 6e3 Tennomn3onAaumMn, HasBaHHbIM Wapdom. ITOT rTMOKNIM Wapd MOXKHO MCNOb30BaTb ANA UKcaL UM
N30/INPYIOLLLEN KPbILIKK

Onuyuu:

- DIEKTPOHHbIW perynsaTop TemrnepaTypbl C ABOMHbIM Ancnaeem, AaTtuuKk Pt100, geincTBME BKAKOYEHUS - BbIK/IOYEHUA,
BbIXO, MOLLHOCTU 3/1EKTPOMEXAHUYECKOTO pene.

- DNEeKTPOHHbIN PEryiaTop TemnepaTypbl C ABOMHbIM aucnaeem, aatunk Pt100, PID-perynnpoBaHue, BbiXos,
MOLLIHOCTU TBEpAOoTeIbHOro pene (SSR).

- UcToYHMK nuTaHuna 110/115 B

- Kabenb NUTaHWA C NPOMbILLIEHHOW BUNKOM 2-NOOCHBIN + 3a3emneHune 16A CEE (IEC60309)

- KpbIWKKN 1 N301ALMNOHHbIE NOACTABKU: CM. CTPAHMUL,bI C aKCceccyapamu.

CooTBeTcTBUE CTaHA4ApTam: cooTBeTcTBue cTaHgapTam CE. Ceptudumkar TUV: gupektmBa ESC no HM3KOBOJIbTHOMY
obopyaosaHuio (LVD) n AMpeKTMBa MO 3/1eKTPOMarHMTHon coemectumocTtn 2004/108/ EC, n cooTBeTCTBYOLLAA
mapkumposKa CE.

OCHOBHbIE apPTUKY/Ibl (Bpema Harpesa XMAKOCTEN CM. B TEXHNYECKOM BBEAEHNN)

BbicoTa
ApTUKynbI* rgl?:::nél ?13':e::, (MFI'\':I:TZ 5 (MAM / ﬂnOCKaS A LLIand) (B,ST/ ;Mﬁ:nz) TMeE:/:(r? BatT Hanpn:(euue
CLWA P Atoiimbl £ %) e (mm/proiimos) | (mm/groiimbl) A °C
9VIBFAOD398B205G | 264 1000 (130902 X }é%‘; 1000 (39.4) | 4390 (172.8) 100 (3.9) | 0,05 (0.32) 50 2x1100 | 220/240
9VJBFAOD398D405G | 264 1000 (130902 X ‘1‘3030) 1000 (39.4) | 4390 (172.8) 100(3.9) | 0.1(0.64) 80 2x2200 | 220/240
9VIBFAOD398F005G | 264 1000 (130902 X ‘15030) 1000 (39.4) | 4390 (172.8) 100(3.9) | 913200870\ 190 | 2x3000 | 220240

* [lns 3TUX M34eNniA, MOCTaBAAEMbIX C BUIKOM UL, a He c eéBPOBUKOKN, 3ameHuUTe 15-i cumBon Ha X.
** MoBepPXHOCTHAA Harpy3Ka He PEKOMEHAYETCA ANA NPAMOro KOHTAKTa C NJ1aCTUKOBbIMU KOHTEMHEPaMMU.

B CBA3M C NOCTOAHHbLIM COBEPLUEHCTBOBAHMEM HaLLein NPOoAYKLNN, YEPTEXKM, ONUCAHNA, XapPaKTEPUCTUKM, UCMONb3YeMble B AaHHbIX TEXHUYECKMX NacnopTax, NnpeaHasHauyeHbl
TO/IbKO A/17 03HAKOM/IEHWA Y MOTYT BbITb M3MEHEHbI 6e3 NpeaBapUTENbHON KOHCYIbTaLun

Cat21-2-8-12 www.ultimheat.com )
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EPTeXn, ONUCaHnA, XapakTePUCTUKIN, UCMOJIb3yeMble B AaHHbIX TEXHNYECKUX NMaACnopTax, npeaHa3Ha4yeHbl

A 1 MOTYT BbITb M3MEHEHbI 63 NpeaBapUTEIbHOM KOHCYbTaLMK

N3onauuoHHble KpbiwKu (6e3 Harpesa), c oTsepcTuamm unm 6e3 oTsepcTuin &
ANA MeLanoK U JaTYMKoOB TeEMNEPATYpPbI

Mopenb TonwuHa nsonauum TKaHb 3aWMUTHOrO MNOKPbITUA Tun
PA c BogoHenpoHuLaembim
U3onunpyroLasa KpbiLwKa 20 mm BHYTPEHHUM C/I0eM 13 PU 9V2c
OcHoOBHble 0C06eHHOCTH

3TK M30AUPYIOLLME KPbILWKM NO3BONAT MaKCMMaibHO OFPaHUYUTb TEMJIOBbIE NMOTEPU KOHTEMHEPOB HapYKy M,
TakMM 06pasom, MO0 YMEHbLINTb MOLLHOCTb, HEOBX0AMMYO A/1A 3aLWMTbl OT MOPO3a, IMBO HarpeBaTb KOHTEMHepbI
C PaBHOM MOLLHOCTbIO W 3HAYUTENIbHO COKPATUTb BPEMA HarpeBa, HEObXxoAMMOe ANA AOCTUNKEHUA KenaeMol
TeMMepaTypbl.

B HMX ncnonb3yetca Ta e TKaHb PA66 ¢ PU ynAOTHUTENbHbLIM CNOEM U Ta e M30NALMOHHAA MEeHa, YTO M B
HarpeBaTens pybawek. OHM M3roTaBAMBAOTCA TOMIbKO TOALLMHON 20 MM.

N30onupytoLme KpbILWKK AR KPYI/IbIX KOHTEMHEPOB NpeAHa3HauYeHbl AR yAep:KaHuA Ha mecTe Wwapda HarpeBaTenﬂ-
pybaLLKn, KOTOPbIM JOMKEH BbITb 3aKPbIT HAL HUMMU.

3TM KPbILKKW BbIMYCKAOTCA B ABYX BapUAHTaX: C OTBEPCTUEM UAM 6e3 OTBEPCTUA B TOM XKe MECTe, YTO M KpblLUKa
HaNO/IHEHMA KOHTeHepa.

9T0 OTBEPCTUE MOMKET OblTb MCMNONb30BAHO A1 3aMNONHEHUA, @ TaKXKe ANA TAaKMX aKCeccyapoB, KaK AaTymK
TEMMEPATYpPbI, MELLAIKA NN AOMNONHUTENbHBIN NOFPYKHOW HarpeBaTeb.

HarpeBaTenbHble KpbIWKWU ONA KOHTEMHEPOB AR CbiNy4yux maTepuanoB ob6bemom 1000 nutpos (IBC) BkatouatoT
«t0OKy», KOTOpasA 3aKPbIBAET BEPXHIOK YaCTb HArpeBaTeNbHOM MAaHTUK HA 200 MM, YTOBbI MaKCMMaNIbHO OrPaHUYUTL
noTepu Tensaa Ha STOM YpPOBHe.

Onuuu: apyroe NoNOXKEHNE U ANAMETP 3arpy304HOro OTBEPCTUA.

N306pakeHue Yeprexu OnucaHue ApTUKYN

@280

dnam. KpbliwKm 280 mm,
ana 18/20 n (5 rannoHos) u
23/25 n (6 rannoHos), 6e3
3a/IMBHOrO OTBEPCTUA

9V2CP62800000000

Junam. Kpbiwku 280 mm,
o1 18/20 n (5 rannoHos.)

9vV2CQ6280000A300

9V2CR62800006000

9V2CP64100000000

KOoHTaKTbl www.ultimheat.com Cat21-2-9-3
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N3onAauuoHHble KpbiwKu (6e3 Harpesa), c oTsepcTuamu unm 6e3 otTsepcTuin &
ANA MeLanoK U JaTYMKOB TeEMNEPATYpbI

Cat21-2-9-4
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N3o06parkeHune Yeprexu OnucaHue ApTUKYN o
i
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=i
s
Anam. KpbiwKku 410 mm, =
X
AnA 601 (15 rannoros) ¢ | g\ 64100008800 | F
LIeHTPa/IbHbIM 3a/IMBHbIM S
oTteepcTuem guam. 280 mm 5
O
=
:
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e
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x 3
[unam. Kpbiwkm 460 mm, % g
ana 110 n (30 rannoHos.) 9V2CP64600000000 | & 2
6e3 3a/IMBHOTO OTBEPCTUA o 5
58
23
i
S (0]
=
[uam. KpbILKM 460 Mm, % g
Ana 110 n (30 rannoHos) ¢ il
TAHreHUMaNbHbIM 9V2CR64600008000 ?-J.g
3arpy304HbIM OTBEPCTMEM B =
avam. 80 Mm ST
X 3
= =
= m
=
.
o O
s =
[Aunam. KpbIwKkn 580 mm, % o
210 n (55 rannoHos) 5 =
ANA 9V2CP65800000000 | & =
6e3 3arpy3oyHoro T =<

9v2CQ65800008000

9V2CR6580008000
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U3onaumnoHHble KpbiwKu (6e3 Harpesa), c oTBepcTUAMU Unm 6e3 oTBepPCTUiA 8
ANA MELaNoK U AaTYNKOB TemnepaTypbl

e [ e | oewe | e

Kpbiwka 1.2 x 1 m ana 1000 n
IBC, c tobkor 200 mm, 6e3 9V2CP61001200020
%1 3arpy304HOro oTBepcTmA

Kpbiwka 1.2 x 1 m ana 1000 n
IBC, c tobKo 200 mm, ¢
LLeHTPa/IbHbIM 3arpy304HbIM
orBepctmem 100 mm

9V2CP6100120A020
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e

N3onaumoHHble noactaBku (6e3 nogorpesa)

Mopenb TonwuHa nsonauum TKaHb 3aWUTHOrO Tun
NOKPbITUA
e 20 MM (40 Mm a1 1000 4 1BC) Her gvz E
NnoAcTaBKa

OcHoBHble 0c06eHHOCTH

3TN nsonmnpyrowme NoACTaBKM NO3BOAOT MAaKCMMAJ/IbHO OTPAHUYUTL TEMJIOBbIE NMOTEPU KOHTEMHEPOB HAaPYXKY MU,

TakKMM 06pasom, TM60 YMEHbLUNTb MOLLHOCTb, HEOBX0AMMYIO ANA 3aUTbl OT MOPO3a, IMOO HarpeBaTb KOHTEMHEepbI

C PaBHOM MOLLHOCTbIO U 3HAYUTENbHO COKPATUTb BPEMA HarpeBa, HeobxoaAMMOe ANA AOCTUNKEHUA KeaaemMoi

TEMMEpPaTypbl.

OHM NMEIOT KECTKYI KOHCTPYKLUIO U3 HEPXKABEIOLWEN CTasu, PAaCCYNTAHHYIO HA BEC KOHTEMHEPA, U Ty XKe
-M3OI1HLI,MOHHyIO neHy, 4To n oborpesaTenu pybawkm. OHM U3rOTaBAMBAKOTCA C U30AALUEN TOAWMHON 20 MM, 33

nckntodeHnem 1000-nmtposoro IBC, KOTOPbIN M3rOTaBAMBAETCA C TOALLMHON n3oaaumm 40 mm.

MN30n1AuMOHHaA NeHa He 3aLMLLEeHa TKAaHbIO U 1IerKO 3aMeHAETCA.

N3onunpytowme ocHoBaHuA ana 1000-autposbix IBC coctoaT us rubkoro wapda, npegHasHa4eHHOro AAa NOKPbITUSA

60pTOB NOAAOHa NN NepdOPUPOBAHHON METaNIINYECKON KOHCTPYKLMU HUKHEN YaCTU STUX KOHTEMHEPOB, YTOObI

MaKCMMa/IbHO OFPaHUYUTb MOTEPU TEM/IA HA 3TOM YPOBHE.

N3onunpytowme ocHoBaHUA auametpom 460 mm 1 6onee, a Takke IBC o6bemom 1000 AMTPOB MOryT BbITh pa3geneHsl

Ha 4 yactn Ana obaeryeHnsa Ux TPAaHCNOPTUPOBKMU.

N306parkeHune YepTtexn OnucaHue ApPTUKYN

@320 2

[vam. noacraBku

320 mm, ana 18/20 n

(5 rannoHos) n 20/25 SLRE 2t
N (6 rannoHos)

[vam. nogcraBku
N1 1 9V2EP450 a

PTEXN, ONNCaHNA, XaPaKTEPUCTUKN, NCMOJ/Ib3yeMble B AaHHbIX TEXHUYECKUX NacnopTax, NnpeaHa3Ha4yeHbl

1 MOFYT BbITb M3MeHeHbI 6e3 NpeaBapUTENbHOM KOHCYAbTALLMUN

9V2EP4500

9V2EP420

Cat21-2-9-6 KoHTaKTbl www.ultimheat.com
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NUCaHWA, XapPaKTEPUCTUKN, UCMOJIb3yeMble B AaHHbIX TEXHUYECKUX MacCnopTax, npeaHa3Ha4YeHbl

)bITb U3MEHEHbI 63 NpeABapUTEIbHOM KOHCYNbTaLMK

N3onaumnoHHble noactaBku (6e3 nogorpesa)

N306parkeHne

YepTtexn OnucaHue

ApTUKYN

L]

B 140

lMoacTaBKa

1240 1240 x 1040 x 40 mm
ana 1000 n IBC,

CO CbEMHbIM
N30/1IALLMOHHbIM
wapdom, ¢ pemHem

1140

M 3aCTEXKKOM

—— 0200

[Jo

9V2EP71041240020

KOoHTaKTbl
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N3onayuoHHble pybawku (6e3 nogorpesa)

e

Mogenb

TonwmHa usonaummn

TKaHb 3aWMUTHOTO NOKpPbITUA

Tvn

M3onaumoHHas pybaluka

20 mm

PA c BogOHENpPOHMLL@EMbIM
BHYTPEHHUM cnoem u3 PU

9Vv2D

3Tn U30NALNOHHbIE pybalKu TENJOM30NUPYIOT pe3epByapbl OT OKpyKatouwelh cpedbl. OHU MaKCMMaNbHO
OrpaHMYMBALOT TEMN/IOBbIE NOTEPU KOHTEMHEPOB MO HAMPABAEHMUIO Hapy:Ky. OHM MMEIT PeMELLKU, MeTalNnyeckue
NPAKKM 1M Wwapd, UAEHTUYHbIE MOAENAM C MOAOTPEBOM. MX MOXKHO MCMO/Ib30BATb ANA COXPaHEeHUA Tenna B
KOHTelHepax, 3alWMTbl OT c/1abblx 3aMOPO3KOB UM AN HAKPbITUA pe3epByapa, HarpeBaemoro Apyrol CUcTemon

OcHOBHble 0cObeHHOCTU

(VIHAyKLI,MFl, CNZIMKOHOBAA HarpesaTe/ibHaA 1IeHTa, HarpesaTe/ibHaA 6a3a, UMPRYyNALNA TEI'II'IOHOCMTEHH).

U3o6parkeHue Yeprexu OnucaHue ApTUKYN
= ™
- :Q:Q Bbicota 300 mm, amam. 280 mm
(250) Lm, A | ana 18/20 n (5 rannoHos) 9V2D6030095
300 I Sell
o | X L E@
‘\
e -’ | BbicoTa 300 mm, guam. 280 mm
| <1 s0] [@ ’
ik A ans 23/25 n (6 rannoHoB.) 2 LIRE
Sealll
+ | [ e =]
2
‘ Bbicota 400 mm, gnam. 410 mm
o (2%0) // e Aana 60 n (15 rannoHos) 9v2D6040139

Cat21-2-9-8
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W, ONUCaHUA, XapPaKTEePUCTUKU, UCNO/Ib3yeMble B AaHHbIX TEXHUYECKUX NacnopTaX, NnpeaHa3Ha4vyeHbl

ryT 6bITb M3MEHeHbI 6e3 NpeaBapuTeNbHOM KOHCYbTaL MK

9Vv2D6073155
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N3onaymnoHHble pybawku (6e3 nogorpesa)
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B cBA3M C NOCTOAHHbBIM COBEPLLIEHCTBOBAHWEM HaLlei MPOAYKLMUMN, YEPTEXKM, ONUCAHUA, XapaKTEPUCTUKKU, UCMO/Ib3yeMble B AaHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHbl

TONIbKO ANA O3HAKOMNEHNA N MOTYT 6bITb U3MeHeHbl 6e3 npep,sapMTeanoff'l KOHCyANbTaUnmn

U3onaumnoHHble pybaluKkm ¢ TpybuyaTbim KOHTYPOM Ten/1006MmeHHUKa

(HarpeB nnun oxnaxaeHue)

Mopenb

TonwmHa nsonauunm

TKaHb 3aWMUTHOrrO NOKPHLITUA

Tun

Tpybuatana pybaluka
TEen100bMeHHMKa

20 mm

PA c BOAOHENpOHMLAEMbBIM
BHYTPEHHMM coem n3 PU

9Vv3

OcHOBHble 0cO6eHHOCTH
3TM M30NALMOHHbIEe pyballKM ¢ TpybUaTbiM TEMNO0OMEHHUKOM MOTYT NOAJEpPKMBaTb TeMnepaTypy, 3aWmiaTbs oT
MOPO03a, HarpeBaTb AN OXNaXKAaTb KOHTEMHepPbI. Ha nx MOBEPXHOCTM, CONPUKACAIOLLENCA C KOHTEMHEPOM, MOCTPOEHA
CeTb rMOKUX CUZIMKOHOBBIX TPYOOK, B KOTOPbLIX MOXKET LMPKYNIMPOBATb HAarpeBaTeNbHasA UM OXNaXKAAOWAN KULKOCTb.
OHU A0MKHbI 6bITb NOAKNOYEHbI K BHELWUHEMY MCTOYHUKY MUTAHUA: 3NEKTpOHarpesaTe b, KOHTYP LEeHTPaabHOro
OTONNEHUsA, TeENNOBOK Hacoc, bolinep, CONIHEYHOE OTOMNEHME, KOHTYP OX/aXaAeHua. MakcMmanbHO AonycTMmoe
pasneHue coctasnaet 0,15 MMMa npu 100°C, a maKcumanbHasa TemnepaTtypa, KOTOPYI OHU Bblaeprkusatot - 120°C.
TennoHoOCUTEeNb NOAKNIOYEH K ABYM K/JanaHam, OCHAWEHHbIM aBTOMAaTUYECKMMM BO34yX00TBOAYMKaMuU. Mol
peKOMeHAYEeM MCMO/Ib30BaTb AATYMK NOTOKA, MOCKOMbKY CKaTUe BHYTPEHHMUX TPYOOK CAULIKOM TYrMM 3aTarMBaHUem
XOMYTOB MOMET OFPaHUYUTb UIN aXKe OCTaHOBUTb LIMPKYIALMIO TENNOHOCUTENSA.
OonuuAa: BepcuA c nepekaoyaTenem npotoka R36, pesbba %”, oTkAtoyatowan cnocobHocTb 1A. B gaHHOW moaenu
KnanaH cbpoca gasneHus yctaHosaeH Ha 0.2 mMa
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N3onAaumnoHHbIe pybawKuy ¢ TpybuaTbiMm KOHTYPOM TENJ1I006MeHHUKa
(Harpes naun oxnaxaeHue)

e

B cBA3M € NOCTOAHHbLIM COBEpPLLEHCTBOBAHMEM Halen npoAayKUUn, YyepTexn, onncaHnA, XxapakTepnUCTUKU, UCnoablyemsble B AaHHbIX TEXHUYECKUX NAaCNOopTaX, NnpeaHa3Ha4vYeHbl

U3obparkeHune Yeprexu OnucaHue ApTUKYN
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B cBA3M C NOCTOAHHbBIM COBEPLLIEHCTBOBAHWEM HaLlei MPOAYKLMUMN, YEPTEXKM, ONUCAHUA, XapaKTEPUCTUKKU, UCMO/Ib3yeMble B AaHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHbl

TONIbKO ANA O3HAKOMNEHNA N MOTYT 6bITb U3MeHeHbl 6e3 npep,sapMTeanoM KOHCyANbTaUnmn

ba3oBbiX HarpeBaTenb ANA METa/INYecKoi 6OUKM eMKOCTbIO 55 rannoHoB

PO

NMoBepxHOCTb 3awwmra ot KoHTponb
Harpesa Motutocts Kopnyc NPOHUKHOBEHMUA Temneparypbl Tun
304 Heprkasetowan 10-150°C
[mam.560 mm | 1000 BT LT IP69K repmocrar 9V4

BEA0mm

TOmm

/' 730mm

] = - 1
1G&ﬂmm 130mm
1
1 %

OcHoOBHble ocobeHHOCTH

3TK HarpeBaTeNn UCMNONb3YHOTCA A1 HarpeBa 6ouyek o6bemom 200-220 nTpoB. (55 amepuKaHCKUX rannoHoB, 45 MMNEepPCKnX
ra/l/IoOHOB) U MX BoNee HU3KMX BAapMaAHTOB. MONHOCTbIO U3rOTOB/EHHbIE U3 HEepXKaBetoLLel cTanm mapku 304, TonwmHon 1,2 n
2 MM, YCTOMYMBbIE K CTPYMHOM MOWIKE ropayei BoAoM NoZ BbICOKUM AaBAEHUEM, OHU MOTYT BblAEPKMBATH MPOMbILL/IEHHbIE
YCIOBUA, MULLEBbIE U XMMUYECKME NpUMeEHEHUA. OHWM He MOTYT MCMO/Ib30BaTbCA BO B3PbIBOOMNACHbIX 30HaX. bapabaH npocto
HYHO NMOCTaBUTb HA 3TW MOACTaBKWU. Harpyska Ha MOBEPXHOCTb HArPeBaTE/IbHOrO 3/1eMeHTa orpaHMyYeHa 6e3onacHbIM
3HauyeHnem 0,5 BT/cm?, a TemnepaTypa noBepxHOcTH - 150°C. MX MOXHO MCNONb30BaTh KaK OTAE/NbHO NPU MOBTOPHOM
HarpeBe, C 30/IMpYHOLLLEeN pybaLLKon nam 6e3 Hee, Tak U B AOMNOJIHEHME K HarpeBaTensiM pyballKku Uau HarpeBaTe/IbHbIM
noscam, v B NOCNEAHEM C/ly4ae OHWM 3HAYMTENBHO COKPALLAIOT BpeMA Harpesa. Kak 1 ana Bcex HarpesaTenen Ansa eMKOCTel
W pe3epByapoB, HEOHXOAMMO NOALEPIKMBATL COeANHEHME C aTMOCHEPHBIM AaBAeHNEM, YTobbl n3bexkaTb BHYTPEHHEro
n36bITOYHOrO AaB/IEHUA, KOTOPOE MOXKET MPUBECTU K PaspbiBy 6OUKW. B cTaHAAPTHYIO KOMMNEKTALLMIO BXOAUT Kabenb
3 x1 Mm? ¢ pe3nHOBO M30AALMEN, MPeaHa3HaYeHHbIN 418 NPOMbILIIEHHOTO NPUMEHEHUSA.

HarpeBatenbHas NOBEPXHOCTb: NMJOCKUI CUUKOHOBbLIN 3N1E€MEHT TONLWMNHOM 3,5 MM, BYIKAHU3UPOBAHHbIM NOA,
BEPXHEN MOBEPXHOCTbIO M MOKpbIBatowmii Bce 600 mm AMameTpa MOBEPXHOCTU. ITOT MeToh obecneymBaeT
paBHOMEpPHYIO TEMMEPaTypy.

OcHoBaHuMe: HepXasetowas ctanb 304, anametp 600 mm, BbicoTa 70 mm, ceapka TIG.

Bbnok ynpasneHusa: 56 mm x 63 mm, Bbicota 100 Mm M3 apMUPOBAHHOIO CTEKI0BONIOKHA PA6G6, C BOAOHENPOHULAEMbIM
N repMETUYHbBIM OKOLLKOM. ITOT 610K ynpaBaeHUA 3alUULLEH OT CU/bHbIX YAapOoB 060/104KOM U3 HEPXKABEIOLLEN CTaNN.
MmeeT pyyKy 10 yaobHOro nepemeLleHus.

Knacc 3awurbl oT npoHUKHOBEHUA: [P69K

KoHTponb TemnepaTypbl: C MOMOLLbIO NAaTPOHA M KanWUAJAPHOrO TepmMocTaTa C Anana3oHom peryanposkm 10-150°C.
Opyrvue TemnepatypHble ananasoHbl 4-40°C, (39-104°F) 30-90°C (86- 194°F) 30-110°C (86-230°F) AocTynHbl B KayecTse
onumun. [loctyn K HaCTPOMKe TepMOCTaTa BO3SMOXKEH, €C/IN OTKPbITb OKOLLKO.

Ka6enbHbiii BBoa: M20 B PA6G6.

CoepuHUTeNbHbIN Kabenb: C pe3avHOBOW U30ALMeN, AN NPOMbILLIEHHbIX cped, 3 X 1 Mm%, 4anHa 3 M, C eBPOBU/IKOM
unun UL-Bunkomn.

MoeepxHocTHaA Harpyska: 0,5 B1/cm?

HanpsaeHue nutanua: 230 B (110 B no 3anpocy)

CtraHaapTHoe obopyaoBaHue: 3e1eHas M KpacHas NMUAOTHblE NAMMNOYKK, YKA3bIBalOLWME HA BKAOYEHWE MUTAHMA U
paboTty HarpeBaTtens

AKceccyapbl: U3oaupytoLme pybaluKku

CTaHAapTbl: CO34aHbl B COOTBETCTBUM C AEMUCTBYIOLLMMM EBPOMNENCKMMM CTaHZAapTaMu (Mapkuposka CE)

MHCTPYKLMA NO 3KcnyaTaumm: cobatofainTe MHCTPYKLMIO, Mpuaaraemyto K npnbopy.

Homepa ocHOBHbIX geTaneii (pyyka c rpasupoBkoii B °C) *

C 10-150°C (50-300°F), TepmocTaT ¢ 3-MeTpOoBbIM C 10-150°C (50-300°F), TepmocTaT ¢ 3-MeTPOBbIM
LWHYPOM C eBPOBUIKOWM wHypom c UL BunkKoii

9V46004A0088C3E 9V46004A0088C3U
* Pyuka ¢ rpaBupoBKoii B °F: 3ameHuTe C Ha F B HOmepe aeTanm
wwwulimheatcom ) Gato1-2.10-5
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Morpy»xHou HarpeBaTtenb ana 1000 n IBC

Anuna MowHocTb Kopnyc be3sonacHocTb O o Tun
norpyxeHua Temneparypbl
Hep»kasetowas ctanb,| besonacHOCTb Npu 30-90°C 2
=0T 3000 Br IP54 nnun IP69K paboTe 6e3 KnaKoCcTu TepmocTaT gsw R

25x1.5

C BHYTPEHHUM A0CTYNOM

=
e’

25x1.5

C BHelWHUMm AOCTynom

OcHOBHble 0coObeHHOCTH

3TV NOrpy»KHble HarpeBaTeNn yCTaHaB/AMBAIOTCA Ha 3arpy304HOE OTBEPCTME KOHTEMHEPOB AR CbiMyYMX NPOAYKTOB
obbemom 1000 nutpoB 1 6onee. OHM NPOCTO NPU3EM/IAIOTCA Ha 3TO OTBEpCTUE, Baarogapa KoAnayky us
Hep’KaBelowWen CTann, KOTOPbIN 3aKpbiBaeT pe3bby, COXpPaHAA cBA3b ¢ aTMOCepHbIM gaBneHuem. Ux ANnHHan
HeHarpesaTe/ibHas YacTb MO3BONAET PAa3MECTUTb HarpeBaTe/bHYH CNMPasb Ha AHE eMKOCTU. MoBEPXHOCTHAA HarpysKa
HarpesaTe/IbHOro 3/1eMeHTa coctaBaseT 3 BT/cm2, 4To NMO3BO/IAET UCMNO/b30BaTh €r0 Kak B BOAHbIX KMAKOCTAX, TaK
M B Mac/aax M CMasKax. KOHCTpyKLMA Kopnyca W HarpeBaTe/IbHOTO 3/1IEMEHTA U3 Hep’KaBelowWen CTaan No3BonseT
MCMNO/b30BaTb UX B NPOMbILWNEHHbIX YCN0OBUAX, @ TaKKe Npy 0bpaboTke NUwM. B mogenax ¢ BHyTPEHHUM 4OCTYNom
3alMTa OT NPOHMKHOBEHMA IP69K nNo3BonsieT MbiTb YCTPOMCTBO ropaYeli BoAoK nog gasneHuem. PerynmpoBka
TemnepaTypbl OCYLW,EeCTBAAETCA B LLeHTPe HarpeBaTesibHOW cnupaan. Ha BepxHel 4acTM 3MeeBMKa yCTaHOBEH
npeaoxpaHnTeNb, aBTOMATUYECKN OTKIOYAIOWMIA HArpes, KOrAa npu CHUMXEHUN YPOBHA Harpesaemoro npoAyKTa
3MEeEeBWK OKa3blBAETCA B KOHTAKTE C BO34YXOM.

3TM NOrpy}KHble HarpeBaTeNn MOTyT UCMO/b30BaTbCA OTAENbHO A/ MOBTOPHOMO Harpesa, ¢ U3oaunpytoLLein pybalikon
nnu 6e3 Hee, UAKN B AONOSHEHWE K HAarpeBaTeNbHbIM pyballKkam, B MOCAEQHEM C/lyYae OHW 3HAUYMTENbHO COKPaLLatoT

BpPEMA Harpeea.

MaTtepuan ¢pUTUHra: Ko/iNavyokK u3 Hepxkasetwen ctann 304, anam. 170 mm

Kopnyc: 125 mm x 125 mm, BbicoTa 85 mm, Hepxasetowana ctaab 304. CuankoHoBaA NpPoKaagKa. BUHTbI KpensieHumaA
KPbILKN U3 HEPXKABEIOLLEN CTaNMN.

Knacc 3awumtbl OT NPOHUKHOBEHUA C AO0CTYNOM CHapy»Xu: IP54

Knacc 3awurtbl OT NPOHMKHOBEHUA € A0CTYNOM M3HYTpU: IP69K

KoHTponb Temnepatypbl: ¢ nomolubto naTpoHa 30-90°C (85-195°F) u KanuanspHoro Tepmoctata. BosmorKHbl gpyrue
TemnepaTtypHble Anana3oHbl. CM. onumn HUXe.

be3onacHOCTb NPU OTCYTCTBUMU KUAKOCTU: C MOMOLLBIO Py4YHOro cbpoca NAaTPOHHOIO U KanUANAPHOro TeEpMOCTaTa,
OTKa30yCTOMYMBOrO, KOHTPOIMPYIOLLLErO TEMMAEPATYPY NOBEPXHOCTM HAarpPeBaTeNbHOMO 31EMEHTA

Ka6enbHbiii BBog: M25, PAG6.

TepmoKapmaH: gBa TepMokapmaHa us AlSI304, guam.10 mm x 8,4 MM ANA KOHTPOAA TeMMepaTypbl U 6esonacHOCTH
npu paboTe 63 KMUAKOCTU.

MoaKnoUeHne K 3NeKTPOoCeTH: LLIHYP C pe3nHoBoM nsonaumen, 3x1,5 mm?, c esposunkoit. Buaka UL no 3anpocy.

3o0Ha norpyeHusa: 800 mm.

MoeepxHocTHaA Harpyska: 3 BT/cm?, apyrue 3HayeHUa no 3anpocy.

HanpsaeHue: ogHonontocHoe 230 B

Cat21-2-10-6 www.ultimheat.com )
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B cBA3M C NOCTOAHHbBIM COBEPLLIEHCTBOBAHWEM HaLlei MPOAYKLMUMN, YEPTEXKM, ONUCAHUA, XapaKTEPUCTUKKU, UCMO/Ib3yeMble B AaHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHbl

TONIbKO ANA O3HAKOMNEHNA N MOTYT 6bITb U3MeHeHbl 6e3 npe,u,sapMTeanoﬁ KOHCyANbTaUnmn

Morpy)xHou HarpeBaTtenb ana 1000 n IBC

CraHpapTHoe o6opygoBaHue:
- Perynupyemblit TepmocTat

- bonbwoli pasmep (gram. 16 mm), 3es1eHasA U KpacHaa NUIOTHbIE 1AMMNOYKM, CO CTOPOHbI Kopnyca
- 3aWwuTa oT paboTbl 6e3 KUAKOCTM C PyYHbIM COPOCOM: NpeaBapuTeNbHO HacTpoeHo Ha 100°C (212°F).

BapuaHTtbl no 3anpocy:

- [locTyn K perynupoBKe BHYTPEHHEro TepmMocTaTta U pydHomy cbpocy nog pe3bboBbiM Konnaykom M25.
- AnanasoHbl TepmoctaTa 4-40°C (40-105°F), 0-60°C (30-140°F) nam 30-110°C (85-230°F)
- lpyrve HacTpoiKK TemnepaTtypbl 6€30MacHOCTM AN 3aLWMTbl OT PaboTbl 63 }KUAKOCTU.

OCHOBHbIe apTUKYAbI

C BHeLLHel pyykolt TepmocTaTa 30-90°C (85-195°F) 1 BHELLHMM PyYHbIM
cbpocom npwm 100°C (212°F)

C BHyTpeHHel py4ykoi TepmocTtaTa 30-90°C (85-195°F) 1 BHYTPEHHMM
py4HbIM cbpocom cbpocom npu 100°C (212°F)

9SWR2JRT0302680N

9SWR2JRS0302680N

Bunka UL: 3ameHuTe JRT Ha JRS

KOoHTaKTbl
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Perynatop cKkopocTtu mewanku ¢ Kopnycom IP65 n KomnakTHaa meluanKka us3 &
HeprKaBselowen ctanu ana 6ouek u IBC.

MouwHocTb C6opkKa AnunHa norpyxeHua Tun
- Ha 6apabaHax c 2” pe3bb0BbiM 3arpy304HbIM
60 BT, 12 B nocr. oTBEpCTUEM Y8WTZ
TOKa - Ha IBC (Heob6xoanmo NpocBEpPAUTbL OTBEPCTUE B SO 9 HOGO,

N1aCTUKOBOM KOJ1Ma4y KE)

125 x 125mm 160mm
?6.5mm(x4)

132mm

=3
3
3

2"BSPP —

@6mm

350mm

OcHOBHble ocobeHHOCTU
MoBTOPHbLIN Harpes HarpeBaTenamn pybawkm 604eK U KOHTEMHEPOB A1 MAcCOBbIX rpy3oB Tuna IBC yacTto
3amegnsaeTca U3-3a NPoAoIKUTENbHOCTM TOMOreHM3auMM TeMMnepaTypbl, KOraa UCMONb3YOTCA KUAKOCTU C HU3KOM
BA3KOCTbO MM HU3KOM TENNONPOBOAHOCTbIO. MPU HArpeBaHUU MeXAY PA3UYHbIMU 30HAMU STUX KOHTEMHEPOB
0OYeHb YacTo HabatogatoTcA OTKAOHEHUA Bonee yem Ha 20°C. Mcnonb3oBaHUEe MeLLaKM NO3BOASET COKPATUTb Bpems
NMOBTOPHOrO HarpeBa 3a CYET YBE/IMYEHUA CKOPOCTW Tenslonepeaaym Ha CTEHKaX M BblpaBHUBAHUA TemnepaTypbl. JTa
Mellasika HaBMHUYMBaETcA Ha 2” pe3bboBoe 3arpy3odHoe oteepctue 30-rannoHHom (100-1MTpoBoit) U 55-rannoHHOM
(220-nuTpoBOI) MeTannmyeckon 604YKK. B cnyyae KOHTENMHEPOB A8 Cbinydux matepuanos (IBC), 3arpysodHoe
OTBEPCTME KOTOPbIX NPeACTaBAAET CO6OM NAACTUKOBBIN KOMAYoK Pa3HOro pasmepa B 3aBUCMMOCTM OT NPOU3BOAUTENS
(ot 100 oo 150 mm), HeobX0AMMO NPOAENATL B STOM KOJINaYKe OTBEpPCTUE AMaMeTPOM 60 MM U 3aTAHYTb MELLAJKY B
3TOM OTBEPCTUM KOHTPraikomn.
PerynnpoBKa CKOpOCTM BpaLLeHMA OCYLLECTBASETCSA C MOMOLLbI HU3KOBOJIBTHOTO MCTOYHMKA MOCT. TOKA. ITOT UCTOYHUK
NUTaHUA HAaXOAUTCA B BbIHOCHOM KOPObOKe, coeAnHEHHOW Kabenem ANMHOM 3 M, OCHALLEHHbIM BbICTPOPA3bEMHbLIM
coeguHeHNeM.
CKOpPOCTb BpalLeHMA A0/IXKHA 6biTb afAanTUPOBaHa K BA3SKOCTU KUAKOCTU. Mbl peKOMeHAyeM MUCMO/b30BaTb 3Ty
MELLAIKY TO/IbKO TOrAa, Korga TemrnepaTypa HarpeBaeMon KuUaKocTn Ha 10-20°C HuKe BbibpaHHOM TemnepaTypbl
MOBTOPHOro Harpesa. MellasnKa He A0/MKHa PaboTaTb C 3aMOPOKEHHBIMU MAW CAULWIKOM BA3KMMU NPOAYKTaMMU, TaK
KaK 3TO NPUBEAET K cpabaTbiBaHWUIO CUCTEMbI 3aLLUTbI OT NEPErpy3Ku No TOKy.

POAYKLNN, HEPTEXKN, ONMUCAHUA, XaPaKTEPUCTUKN, UCMOIb3yeMble B AaHHbIX TEXHUYECKMX NacnopTax, npeaHa3HaveHbl
HaKoOM/eHNA N MOryT 6bITb M3MeHeHbI 6e3 npep,BapMTeanoﬁ KOHCy/bTaUumn

WECTUrP.,

2'85PP 9H0601252035001

|wecTUre. 65mm

KOoHTaKTbl www.ultimheat.com Cat21-2-11-3
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Perynatop cKkopocTtu mewanku ¢ Kopnycom IP65 n KomnakTHaa mellanKka us &
Hep)KaBewLen ctanm gna 6ouek m IBC.

U3o6parkeHne Yeprexu OnucaHue

60 BaTT, Mewanka 12 B nocT. ToKa
¢ Kopnycom 125 mm x 125 mm un3
Hep’KaBelowWwen cTanu, PUTUHIOM
2” n Banom 350 MM, C JaTUMKOM
TemMneparypbl.

ApTuKyn ¢ gatynkom NTC
9H06012520350N2

©
©

85mm

- L: a50mm ApPTWKYA ¢ gatiynkom Pt100

9H06012520350P2

WECTUrP.65mm 8mm Eﬁ
b &3mm

?6.5mm(x4)
78mm

=

Perynatop peryaMpoBKM CKOPOCTK

P BPALLEHMA MELIANKN C 3-MEeTPOBbIM

WHYPOM MUTaHWUA U 3-METPOBbIM LLIHYPOM
1 PasbeMoM 411 MeLLAIKK.

b U3MEHEHbI 6e3 NpeaBapuUTeIbHOM KOHCY/IbTaL MK

CaHWUA, XapPaKTePUCTUKKU, UCNO/Ib3yeMble B AaHHbIX TEXHUYECKUX NaCcnopTaX, NnpeaHa3Ha4vYeHbl

ADTU 1

Y8WTZ017010000UN

Cat21-2-11-4 KoHTaKTbl www.ultimheat.com
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KLUWNK, YepTeXn, onncaHuAa, XapaKTePUCTUKU, UCMNO/Ib3yeMble B AaHHbIX TEXHUYECKUX MacnopTax, npegHa3Ha4vyeHbl

OMNIEHUA N MOTYT 6bITb M3MeHeHb! 6e3 npep,BapMTeanoﬁ KOHCy/bTaUumn

KoHTponnep temnepatypbl }KUAKOCTU € LUPPOBLIM AUCTIZIEEM U TEPMOYYBCTBUTE/IbHbIM
3oHaom NTC aamHon 500 mm gns nsmepeHusa Temnepartypbl B LLIEHTPE KOHTeHepoB

[OunanasoH usmepeHuii C6opkKa [OnvHa norpyKeHus Tvn

- Ha 6apabaHax

0-120°C e 500 Mm Y8WH_E

@6.5mm(x4)
78mm

[ — ]

500mm

D

32r'nm

OcHoBHble 0cobeHHOoCcTH
Harpes KoHTeiHepoB (6o4yek uam IBC) HarpeBaTensmu pybaliek AaeT TONbKO MHAMKaLMIO TeMNepaTypbl CTEHOK,
KoTopaa MoKeT 6biTb Ha 20°C Bblle, YeM TemnepaTypa B LeHTpe. YTo6bl y3HaTb TEMMNEPATYPy B LLEHTPE KUAKOCTH,
HeobXoAMMO NOrpy3nUTb TEMMEPATYPHbINA 30HA,. 3TO YCTPOMCTBO C GYHKLMEN BKAOUYEHUA-BLIKAOYEHUA U AATYNKOM
NTC no3sonaer M3mepATb 3Ty TEMNEPATYPy B LEHTPe U, BO3MOXHO, UCMO/b30BaTb ee A4 3aBeplueHnsa npouecca
NOBTOPHOrO Harpesa MM Nogayu CUrHana onoseLeHus.

Kopnyc: IP69K, ycuneHHbIli PA66, ¢ nonnKkapboHaTHbIM OKOLIKOM A0CTyna. [epmMeTMUHasA KpblLiKa WU OKOLLKO.
HacTeHHbIN MOHTAMK: YeTbipe CbeMHbIE W BPALLAIOLLMECA HOMKKMU.

AneKkTpUUYecKoe NOAKNOYEHUNE: HA BHYTPEHHEN COeANHUTENbHOM KOMOAKeE.

KommyTaumnoHHble YCTPOMUCTBA: MaBHbIW BbIK/AOYaTE/Ib C NOACBETKOM U NPeaoXpaHUTeNb.

KoHTponnep: c o4eHb NpocTbiM MHTepHENCOM KOHEYHOrO Nosb3oBaTena. MU3ameHeHMe 3a4aHHOr0 3HaYeHuUA
ocyuiecTeaseTcs 6e3 Napons, C MTOMOLLbIO KHOMOK BBEPX U BHU3.

Y8WHQ0210100EAUQ Y8WHQ02101000AUQ
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Perynatop Temnepartypbl XXMAKOCTU C A4BOUHBbIM LMPPOBbIM AUCNIEEM U TEPMOYYBCTBUTENIbHBIM &
30Hg0oM Pt100 gavHoii 500 mm ana usmepeHus TemnepaTypbl B LLIEHTPE KOHTEMHEPOB

[OunanasoH usmepeHuii C6opkKa DnvHa norpyxeHusa Tun

. - Ha 6apabaHax
Hactpansaembilii - Ha IBC 500 mm Y8WJ = F
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OcHOBHble ocobeHHOCTU

Harpes KoHTellHepoB (6oyek uau IBC) HarpeBaTenamm pyballek AaeT TONbKO UHAMKALMIO TeMmnepaTypbl CTEHOK,
KoTopasa MoxKeT 6biTb Ha 20°C Bbilwe, Yem TemnepaTtypa B LeHTpe. YTobbl y3HaTb TeMnepaTypy B LEHTPE KUAKOCTH,
Heob6XoAMMO MOrpy3nUTb TEMMNEPATYPHbIA 30HA,. ITO YCTPOMCTBO ¢ PID-peryaatopom 1 gatumkom Pt100 nossonset
N3MepPATb 3Ty TemnepaTypy B LEHTPE U UCMO/Ib30BaThb €e AA YNpas/ieHuns NpoLEeccom Harpesa B COOTBETCTBUM C 3TOM
TEMMEpPaTypoii, a TaKKe A4/1A NoAayun CUrHana TPEBOrM O BbICOKOM UM HU3KOM YPOBHE.

Mcnonb3oBaHue 3TOM CUCTEMbI AJ1A KOHTPOASA TemnepaTypbl TpebyeT Hanuuma Harpesatens pybaliku, OCHaLEeHHOro
orpaHuuYuTENEM TEMNEPaTypbl MOBEPXHOCTH.

Kopnyc: IP69K, ycuneHHbIn PA66, ¢ NoAMKapbOHATHbIM OKOLLKOM A0CTyMa. lepmeTMYHas KpbilKa U OKOLLKO.
HacTeHHbI MOHTaX: YeTblpe CbeMHbIE 1 BPALLAOLWLMECA HOXKKMN.

dneKTpuUecKoe NOAKNIOHEHUE: Ha BHYTPEHHEN CoeaMHUTENIbHON KONoAKe ANA pesenHoro Bbixoga. Co WHypom
nuTaHua 3 metpa, 3x1,5 Mm?, pe3anHoBan M30NALMA, EBPOBU/IKA (EBPOBUIIKA B ONLMK)
KommyTaumnoHHble YCTPOMUCTBA: [M1aBHbIW BbIK/OYATE/Ib C MOACBETKOM U NPeaoXpaHUTENb.
KoHTponnep: ABoliHaA MHAMKALMA, 3HAYEHMeE NpoLecca U 3a4aHHOe 3HaYeHne

[OewctBue: PID c aBTOMATUYECKOW HACTPOWMKOM NMapameTPOB C MOMOLLbIO GYHKLMM aBTOHACTPOMKM.

)AYKUWN, YHepTeKn, ONUCaHnA, XapaKTePUCTUKKN, NCNONIb3yeMble B AaHHbIX TEXHUYECKMX MaCnopTax, npeaHa3HavyeHbl

AKOM/IEHMA U MOTYT BbITb M3MEHEeHbl 6e3 NpeaBapUTEIbHON KOHCYAbTaLMM

Y8WJW021D100GFUQ Y8WJW021D1000FUQ Y8WJW021D100GFUS
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[JaTunKu TemnepaTtypbl C NOrpy*KHbiM 30HAOM AsnHOMU 500 mm, &
NTC nau Pt100 gna 6ouek n IBC

Tun pgaTtumMKos C6opkKa AnunHa norpyxeHusa Tun

- Ha 6apabaHax 500 MM TN R80
“HaoC TSR80

OcHoBHble 0cob6eHHOCTH

3TK TemnepaTypHble AaTYMKKU, KOTOPbIE MOTYT ObITb YCTaHOB/IEHbI Ha 2” oTBepcTuA bapabaHoB, 6bIIN pa3paboTaHbl
Ana obecneyeHns XopoLLero No3nUMOHNPOBAHMA C KOHLIOM AaT4yMKa OKO/O LeHTpa bapabaHa, a TakKe BO3AYyLWHOro
coobLeHns ¢ aTMocdepHbIM AaBAEHNEM. DTU MOAENN TaKKe MOXKHO ycTaHaBAMBaTb Ha IBC o6bemom 1000 antpos
n bonee, NnpoaenaB OTBEPCTME COOTBETCTBYIOLLENO AMAMETPA B 3a/IMBHOM MIACTUKOBOM Kosinayke. OHW CyLLecTBYOT
¢ pgatymkom NTC u gatumkom Pt100 M cOBMECTMMbI C YCTPOICTBaMMU YNpaBAEHUA, ONUCAHHbIMM Ha NpeablayLinX
CTpaHMLax, NCNOMb3YIOWMMW AaTYMKM TOTO Xe Tuna. AanHa norpyxeHua coctasnaer 500 mm, HO MO 3anpocy MOryT
6bITb N3rOTOB/IEHbI U APYrUe O/NHBI.

N306parkeHne YepTexu OnucaHue -

BogoHenpoHWLaemMan coeaMHUTebHanA
Kopob6Ka PA66, naTyHHbI GUTUHT 2” BSPP ¢
BO34yX03abopHMKOM, Kabenb 3 meTpa.
CoeguHUTENb Ha COEAUHUTENBHOM KOpObKe
NO3BOJISIET OTAE/NINTb KabenbHbIN AaTYNK
TeMMepaTypbl 414 061er4yeHns 3aBUHYMBAHMA.
2“ naTyHHas rarka BXO4MT B KOMM/EKT.

NTC n Pt100

Tun 500 mm ¢ gatumkom NTC
TNR8OEOOI300B1K6

Tun 500 mm ¢ gatumkom Pt100
TSR8OEOOI300BBK6

BCTaB/AETCA B CU/IMKOHOBBIM KONMNAY0OK, MOXET
MCNONb30BaTbCA Ha CTEKNAHHbIX, N/1aCTUKOBbLIX

EPTeXN, ONUCaHNA, XapPaKTEPUCTUKN, UCMOJIb3yeMble B AaHHbIX TEXHNYECKUX NaCnopTax, npeaHa3Ha4YeHbl

A 1 MOTYT BbITb M3MEHEHbI 63 NpeaBapUTE/IbHOM KOHCYbTaLmK

§ 1ﬁ %ﬂfﬁ OOMHOYHBIV 30HA, C BO34YX03ab0pHMKOM,
3m %

TNR8OEOOI300S1K6

TSR8OEO0I300SBK6
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20 mA, 20 A BbiKAIOYaTE/Ib 3aMbIKaHUA HA 3eMJ1I0 U Neperpys3ku No TOKy

Meperpy3Ka No TOKy - | YyBCTBUTENIbHOCTb K yTeYKam
YYBCTBUTE/IbHOCTb TOKa

IP69K 20A 20 MA YSWSY

Kopnyc Tun

Wil
OcHOBHble ocobeHHOCTU

GFCI - 3TO yCTPOICTBO, KOTOPOE coYeTaeT B cebe 3aluTy OT Neperpysku No TOKY M KOPOTKOTO 3aMblKaHWA C 3aLLMTOM
OT YTEUKM TOKa. Llenbio 3almThl OT CBEPXTOKA ABNAE
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W, ONUCaHUA, XapPaKTEPUCTUKU, UCNO/Ib3yeMble B AaHHbIX TEXHUYECKUX NacnopTaX, NnpeagHa3Ha4vyeHbl

TCA 3almTa 060pyA0BaH
DUNYECKUM OKOM. B

uA, a 3aLy,

UTa OT YTe4YKU npeaHasHavyeH
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Mpumepbl NpoAyKLMK, U3rOTOBNIEHHOW NO cneuuduUKauum 3akasumKka
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o YMeHbLUEHHbIV HarpeBaTe/bHbI MNOAC AN NOAAEePHKAHUA
HarpeBatesibHbI MOAC A8 4OMALLHErO NMBOBAPEHMUS
Temnepatypbl bapabaHoB
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MpoussoauTenb aNeKTpoMmexaHUYeCKUX KOMMNOHEHTOB U HarpesaTe/ibHbiX y3n108 OEM

¢ MexaHu4eckue TepmocTaThbl e Kopnyca ana arpeccmBHbIX cpes,

¢ MexaHu4yeckue npegoxpaHnTenu ogHONONOCHbIe U © [epeKkntovaTenu AaBneHua n Bo3ayLuHble
TPEXno/IOCHbIe nepekntoyaTenu

e TepmocTaTbl 1 cucTembl 6esonacHocTy ATEX e [lepeKkntoyatenin ypoBHA.

¢ [1pOTOYHbIE XMAKOCTHbIE HarpesaTenu ¢ [lepekntoyaTtenm NoOToKa.

e [lorpy»KHble HarpesaTenu e [lnaBKMe BCTAaBKM U MeXaHM3Mbl OBHapYKEHNA

noxapa
e HarpeBaTe/ibHble 3/IeMeHTbl 415 BO3AyXa U }Kuakoctn ¢ ObopyaoBaHue oborpesa (TpaccMpoBKu)
e CoepuHuUTENbHbIE B0KK e UHauBuAayanbHble pelieHus

Copyright © 2023 ULTIMHEAT. Bce npasa 3awuwieHbl. Jllo6oe BocnponsseaeHne AaHHOIO AOKYMEHTa 6e3 Kakoro-ambo cornalieHus 3anpeLyeHo.
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