Cxema 00BSI3KH AKKYMYJISSIIHOHHO €MKOCTH

[Ipu pabGoTe 37EKTPOKOTIIA C TEIJIOAKKYMYJISTOPOM OCHOBHOE BpeMsi pabOThI 3JEKTPOKOTIIa — HOUHOE. [Ipu 3TOM 3J€KTpOIHEPTUsl PacX0ayeTcsl IO JIbIOTHOMY
HOYHOMY TapHu(]y (I0JKeH OBITh yCTAHOBIIEH JBYXTAapU(HBINA 3IEKTPOCUETUHK), YTO 3HAYUTEIBHO CHIXKACT 3aTpaThl. DIEKTPOKOTEN pabOTaeT 10 3aMKHYTOMY
KOHTYPY KOTEJ - TEIJIOAKKMYJISATOP W HarpeBaeT 3a HOYb BOAY B TemtoakkymyssTope 10 90 °C. B nHeBHOe BpeMs 3JEKTPOKOTEIN MOJHOCTHIO WA YaCTUYHO
oTkiovaercs. TpeGyemass Temreparypa B CHCTEME OTOIUICHHS MOJIACPKUBAETCS NMPH TOMOILIM TPEXXOAOBOTO TEPMOCMECHUTEIILHOTO KIAlaHa, KOTOPBIH
YIPaBIAETCSA JATYMKOM TEMIEPATYPhI TEIJIOHOCUTEIIS.

AKKyMYJSIITUOHHAs] EMKOCTh MPEJCTABIISAET COO0M BEPTHKAIBHBIM TE€PMETUYHBIN OaK, MOKPBHITHIA M30JAIMEH M UMEIOIMNUNA MaTpyOKH, MOCPEACTBOM KOTOPBIX
MPOUCXOAUT MOABCACHUC U OTBCACHUC TCIIJIOHOCHUTCIIA. MaTepI/Ian GaKa —_— ‘{épHaH HJIN HCPIKaBCrollas CTaJb.
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‘ KO-1 ®E ‘ < 1. IlomBon XOJIOIHOW BOJIEIL.
@ 2. IlonBoa LMPKYJIALMOHHON BOJBI.

‘ D <] M ‘ 3. OtBoOA ropsiuei BOJbI.
‘ FEC ‘ 4. Bnyck Bo3ayxa Ipu OMOPOXKHEHHH.
Ly 5. CnuB ¢ IpeoXpaHUTENBHO KJlalaHa.

- 6. Bentuns cnuba.
’T(Ll j 7. Cnus
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Cxema 00Bsi3kHu BogoHarpenares ¢ 0s10k-TIOHamu Il H E B c K“ "

HaHHaﬂ CXE€Ma — BOAOHArpeBaTeiid HAKOIIMUTCIBbHOIO THUIIA C HArp€BOM TOJBKO OT 0J10KOB OJICKTPOTOHOB TIIPUMCHACTCA Ha O6’beKTaX, rac HET CTaOMIILHBIX
HCTOYHHUKOB TGH.HOCHa6)K€HI/I$I, WU IPOUCXOAUT UX OTKIIFOUCHUC Ha JICTHU nepuoa.

Ha o6onouke TOHa orcyTcTBYeT HampspKeHUE, MO3TOMY MX MOXKHO SKCIUTyaTHpOBATh NMPH HEMOCPEICTBEHHOM KOHTAKTe C HarpeBaeMmoi cpenoil. Haubonee
yanoOHbIE B dKcIuTyaTanuu - 310 010ok-TOHBI. Onm coctost u3 3x TOHoB, BnasHHBIX B 00IIyI0 JIaTyHHYIO raiiky. Takoe kpemienne TOHoOB 3HaunTeIHHO
HajiexHee W ynoOHee (uaHIeBOro coeauHeHus. [l HarpeBa TEMJIOHOCUTENsE B 3JEKTPOKOTiIaXx Onok-TOHOB MokeT ObITh HECKOJIbKO. MOIIHOCTH
BOJIOHArpEBATEIS IIPH 3TOM SIBIIIETCS] CYMMapHOH MOIIHOCTHIO 0710K-TOHOB. BHyTpHn 6aka BogoHarpeBartess pa3MeniaoTcs OauH Wik Heckoyibko TOHOoB.

MONIHOCTD PETyIHPYETCsl CTYNEHYaTO, BKIIOUYEHHEM OJHOTO WM Heckoibkux rpynn TOHoBweix HarpeBareneid. [lonp3oBarens mpu HEOOXOAMMOCTH MOMKET
NPUHYIUTEIBHO 337aTh MAaKCUMAJIbHYIO MOIITHOCTh, B MIpeesiaX KOTOPOH BOJOHArpeBaTelb MOXKET AUHAMHUUYECKH MEHATh noTpebiienue. biok ymnpasieHus B
3aBHUCHUMOCTH OT HACTPOMKH TEpPMOpEryjsiTopa U TemmepaTypbl BOAbBl B BOJOHArpeBaTesie MPOU3BOAUT BKIIOUYEHHWE WIIM BBIKIIOYEHHE KOHTAKTOPOB
HarpeBartelbHbIX rpynn 0ok — TOHoB, mo3BosisieT peryiampoBaTh MOIIHOCTh HAarpeBa W OTKIIOYAeT HAarpeBaTeld IPH BO3HUKHOBEHHM aBapHMHBIX
CUTYyallUi.

___________ T - 1. TloaBom XOMOMAHOM BOJIBI.
| KO-1 ®} N | @ 2. TloaBoJ MUPKYJISIIUOHHON BO/IBL.
@ QAQAQAQAQAQAQAQA’QQ B 3. OTBOJ ropsyeii BOJIbI.

| - [> q ' ﬂ | )0 4. Bmyck BO31yXa IIPU ONOPOKHEHHUH.

‘ }0 : 5. Hxad aBTOMaTHUKH U yIIPaBICHUS
}0 | 6. TepmoperymnsTop ¢
_‘2 _______ 1 TEPMOOIPAHUYHTEIIEM

7. CHuB ¢ IPEIOXPAHUTENBHO KIIANAHA.

8. Bentuib ciusa.
9. Caus
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Cxema 00Bsi3KH BojgoHarpenareJisi ¢ 0,10k-TOHamu u TepMocMecuTeTIbHBIM KJIANIAHOM

JlaHHasi cxeMa — BOJJOHArpeBaressi HAKOMUTEIbHOTO TUIA C HarPEBOM TOJIBKO OT OJIOKOB JIEKTPOTIHOB NPUMEHsIETCS Ha O0BEKTax, e HEeT CTaOMIbHBIX
HCTOYHUKOB TEIUIOCHAOKEHUS, WINM NPOUCXOAUT HUX OTKIIOYEHHE Ha JeTHUH nepuoj. IlpumeHeHne cxembl OOBA3KH € TEPMOCMECUTENIBHBIM KIIAllaHOM
MI03BOJIIET IPOM3BOAUTH HArpeB Bojbl B BogoHarpesaresne 10 90°C, u yxe npu CMEIIMBaHUM €€ C XOJOJHOM BOAOH MoayuuTh Ha Bbixoae 60°C. TeM cambiM
HCKJIIOYAIOTCA OKOTH M 3arac HarpeTo BO/bl YBEJIMUUBAETCA MPAKTUYECKH B 1,5 pasa.

MONHOCTh PEeTyIHpyeTCsl CTYNIEHYaTO, BKIIOUYEHHEM OJHOTO WM Heckoibkux rpynn TOHoBweix HarpeBarenei. [lonp3oBarens mpu HEOOXOAMMOCTH MOMKET
NPUHYIUTEBHO 337aTh MAaKCUMAJIbHYIO MOIITHOCTh, B MpeesiaX KOTOPOH BOJOHArpeBaTeslb MOXKET AUHAMHUYECKH MEHATh noTpebiienue. biok ymnpasieHus B
3aBUCHUMOCTH OT HACTPOMKH TEpPMOpEryjsiTopa U TeMmrepaTypbl BOAbBl B BOJOHArpeBaTesie MPOU3BOAUT BKIIOUYEHHWE WIIM BBIKIIOYEHHE KOHTAKTOPOB
HarpeBareibHbIX Ipynn 0ok — TOHoB, mo3BosisieT peryiaMpoBaTh MOIIHOCTh HAarpeBa W OTKIIOYAEeT HArpeBaTeld IPH BO3HUKHOBEHHM aBapHMHBIX
CUTYyallUM.

ITonBoa X0101HOM BOJEI.

[TonBoa NUPKYJIALMOHHON BOBI.

OTBOJ CMENIaHHOM ropsiueid BOJIBI.
OTBOJ ropsiyeit BOJIbI.

Bnyck Bo3tyxa npu onoposxHEeHHUH.
[lIxad aBTOMATHUKH U yIIpaBICHUS
TepMoperyssaTop ¢ TepMOOTpaHUYUTENIEM
CiMB ¢ IpeOXPaHUTENBHO KJIalaHa.
Bentuns cimBa.
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Cxema 00BsI3KM BOJOHATPeBaTEeIsl C BHEINHUM IJIACTHHYATHIM TENJI000MEeHHUKOM I H E B c K" u

HpI/IMeHeHI/Ie BBIHOCHOT'O TEIIOOOMEHHHMKA M HACOCHOM CXEMBI HUPKYJIAOUKU BOJAbI IO3BOJIAACT 3HAYUTCIIBHO YCKOPHUTH IIPOHCCC HarpeéBa BOJAbI B
BOAOHArpeBareie, ACacT BCHO CHCTCMY boiee peMOHTOHpHFOHHOP’I, 0 CPaBHCHUIO CO BCTPOCHHBLIM TEMI000MEHHUKOM. I[aHHaSI CXEeMa IPUMCHSACTCA Ha
O6L€KTaX, UMCIOIINX CTaOMILHBIM MCTOYHHK TEIIOCHAOKECHUS B TCUCHUE BCETO roaa.

CMOHTHpOBaHHas W TOTOBas K pabOTe TIUTaCTUHYATAs TEIUIOOOMEHHAsh YCTAHOBKA OTJIMYAeTCS HEOONbIIMMU TabapuTaMH H BBICOKUM YPOBHEM
MPOU3BOIUTENLHOCTH. KOHCTPYKIUS TaKMX ammapaToB BKIIOYaeT HAO0Op ropupOBaHHBIX MIACTHH, KOTOPBIE OTACNAIOTCS APYT OT Jpyra MPOKIIaTKaMu.
[Tpoknagku o0pa3yrOT repMeTHdHble KaHabl. Cpena, OTHAoMmas TEIUIO TEYET B MPOCTPAHCTBE MEXKJIY IOJOCTSIMH, a BHYTPH TOJOCTEH HAXOJHUTCS CpPEla,
KOTOpasi MOTJIOIIAET TEIUIO WM Hao00poT. [1nacTHHB MOHTHPYIOTCS Ha IITAHTOBOM paMe M pacHoJIOKEHBI JIOTHO OTHOCUTENBHO APYT ApPyTa.

K nmocronHCTBaM NaHHOTO THIIA amliiapaToB MPUHSATO OTHOCHTh MHTEHCHUBHOCTH TEIFIOOOMEHHOTO MpOIlecca, KOMIAKTHOCTh, a TAaKXKE BO3MOXKHOCTH TOJTHOTO
pa30opa arperara C LEJbI0 OYHUCTKH.

IToasox X010 4HOM BOIEI.

[ToxBox HUPKYJISLIMOHHON BOJBI
Tenno000MeHHUK IUIACTUHYATHIM.
OTBOJ TEMJIOHOCUTEIISI B CUCTEMY OTOIUIEHHUSI OT
TEIUIOOOMEHHHMKA.

IToxBoa BOABI OT CHCTEMBI OTOIICHHUS K
TETUIOOOMEHHUKY .

DIEeKTpOMarHUTHBINA KilanaH

OTBOJ TOpsTUECH BOBI.
Bnyck Bo3tyxa npu onopoKHEHHH.
. CnuB ¢ IpefOXpaHUTENIBHO KIIalaHa.

0. BeaTmiie cimBa.
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Cxema 00BsI3KM BOJOHATPeBAaTEIsl CO BCTPOEHHBIM TPYOUATHIM TENJI000MEHHUKOM

HpI/I HCIIOJIB30BAHUM CXEMBI OOBSI3KH CO BCTPOCHHBIM pr6‘~IaTI)IM TEIJI000OMEHHUKOM BO BCTpOCHHI;IfI TEIJI00OMEHHUK — 3MECBUK noaacTCAa BOAa U3 CUCTCMBI
OTOIIIICHUA. PeFYJII/IpOBaHI/Ie TEMIICPATYPhbl BOABI B BOAOHAI'PEBATCIIC OCYHICCTBIIACTCA 3JICKTPOMAIrHUTHBIM KJIAIIAHOM 110 CUT'HAJTy OT TEPMOPCTYJIATOPA.
I[aHHafl CXEMa IMPUMCHACTCA Ha 06’BGKTaX, HMCIOIINX CcTaOMJILHBIM HMCTOYHHK TEIIOCHAOKEHUS B TCUCHHE BCErO roaa.

[To cBoeil cTpyKType TEIUIOOOMEHHUK-3MEEBUK MPEACTaBIsIET CO0OM CBEpHYTYIO MO ompeneneHHoMmy npoduito TpyOy. Yamie Bcero momoOHbIE W3AETUS
npousBogsATcs B (opme crnmpanu. OgHOW M3 MoAU(UKALMNA SBISIOTCS YCTPOWCTBA, B KOTOPBIX CHUPAIBI0 CBOPAYMBAETCS HECKOJIBKO MapaieIbHO
pacIoyIoKeHHBIX TPYOOK. TemmooOMEeHHUK MOMENIAETCsl B EMKOCTh, 3allOJTHEHHYI0 padodei cpenoil. HarpeBanne TEIIOHOCUTENSI OCYIIECTBISIETCS 3a CUET €T0
HETPEPBIBHOTO WJIM TEPHOANYECKOTO MPOTOKa depe3 cUcTeMy. KOHCTPYKIHSI TOTpY>KHOTO TEINIOOOMEHHUKA MOJKET JOTOJHATHCS TEePEMEIINBAIOIINMU
ycrpoiictBamu. [IpuMeHeHne Takux yCTpoicTB o0ecrieunBaeT ypenuueHue 3¢ (hekTuBHOCTH paboThl mpubdopa.

KO-1 @

TToaBox X0JI04HON BOJIBI.

[TonBoa HUPKYJIALMOHHON BOBI.

OTBOJ ropsiyeit BOJIbI.

Bnyck Bo3ayxa npu onmopoKHEHUH.
TepmoperyaTop ¢ TepMOOTrpaHUIUTEIIEM
TennooOMeHHHUK TpyOUaThIii BCTPOCHHBIN.
DJIEKTPOMArHUTHBIN Ki1anaH

Bentuns cnuga.

[IpenoxpaHnuTeabHbIN KiIanaH
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Cxema 00BsI3KM BOJOHArpeBaTeJisi ¢ BHEIIIHUM ‘ H E B l : K “ “
IJIACTUHYATHIM TeJI000MeHHUKOM U 010k TOHamu

JlaHHast KOMIUIEKTAlMs BOJIOHArpeBaTelis MpUMEHseTCs 1151 0OBEKTOB, I/1€ HET CTAOUJIbHBIX MCTOYHUKOB TEIJIOCHA0XKEHUS, WIIM MPOUCXOJIUT UX OTKIIIOUEHHE
Ha JeTHUi mnepuoi. KomMOuWHMpOBaHHBIE BOJOHArpeBaTeNd pabOTalOT W OT CHCTEM OTOIUICHUS, W OT CETH DJJCKTPONUTaHHA. B KOHCTPYKIUIO
KOMOMHHPOBAHHOTO BOJIOHArpeBaTelisl BXOIAT TEIIIO0OMEHHUK, KOTOPBIA COEAUHEH C cUCTEeMOM oToruieHus. [IpuMeHeHne Takol KOHCTPYKIUH yBEIMYUBAET
CKOpPOCTb HarpeBa BOJIbl U COKpAIIAET 3aTPaThl.

KomOuHupoBaHHbIe BOJIOHAarpeBaTeNu OyyT He3aMEHHMBI B Cllydyae HEOOXOAMMOCTH MEpexojia Ha albTePHATUBHBINA MCTOYHUK, OOYCIIOBICHHBIH BHEITHUMU
(bakTopamy, HapuUMep, aBapys WIN IJIAHOBBIE OTKJIIOUEHMSI 3JIEKTpOonUTaHus. IIpy MCHONb30BaHUMU CXEMbI OOBSI3KM C IUIACTMHYATHIM TEMI000MEHHHUKOM,
HarpeB BOJIbI MOXET OCYIIECTBIATHCS HE TONbKO oT TOHOB, HO M OT BBIHOCHOTO IJIACTMHYATOrO TeriooOMeHHHKa. HarpeBaemas Bosia 3a0upaercst B HUKHEH
YacTU BOJOHArpeBaTessl LUPKYJSAIHMOHHBIM HACOCOM, NMPOXOAs 4Yepe3 TEIIIOOOMEHHHK, HarpeBaeTcs, M CHOBA IMOCTyMaeT B BogoHarpesareib. C rperomeit
CTOPOHBI B TEIJIO0OMEHHMKE LIUPKYIUPYET BOJIA U3 CUCTEMBI oToIieHns. KoMaHja Ha BKITIOYEHHE [IUPKYJISIIUOHHOTO HACOCa M OTKPBITHE 3JIEKTPOMAarHUTHOTO

KJIalTaHa TOAaeTCsl OT TEPMOPETYJIITOpA.
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1. TloaBox X0OJIOJTHON BOJBI.
2. TloxBona UMPKYJISITUOHHOM BOJIBI.
3. TemnmooOMEHHUK ILUIACTUHYATHIN.
— 4. OTBOJ TEMJIOHOCUTENS B CUCTEMY
Q‘Q'Q.Q.Q.’.’.’.’.’. @\_ OTOILIEHHUS OT TEII00OMEHHHUKA.
S 0 0 5. TlomBox BOABI OT CUCTEMBI OTOIUICHHS K
) ‘4 TEIIOOOMEHHUKY .
e N
}Q.« @ — 6. DJEKTPOMAarHMTHBIN KJ1anaH
’0‘ | | 7. OtBOJg ropsueit BOIBI.
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,:,: > : 9. IlIxad aBTOMATHKH U yHapBICHUS
’0" @ | 10. TepMoperyisiTop ¢ TEpMOOTPAHUIUTETIEM
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Cxema 00BsI3KHM BOJOHATrpeBaTeisi C BHYyTPEHHUM TPYOUATHIM Tem1000MeHHUKOM H 0,10k TOHamu

JlaHHast KOMIUIEKTAlMs BOJIOHArpeBaTelis MpUMEHseTCs 1151 0OBEKTOB, I/1€ HET CTAOUJIbHBIX MCTOYHUKOB TEIJIOCHA0XKEHUS, WJIM MPOUCXOJIUT UX OTKIIIOUYEHUE
Ha JeTHUi mnepuoi. KomOWHMpOBaHHBIE BOJOHArpeBaTeNd pabOTAIOT W OT CHCTEM OTOIUIEHUS, W OT CETH DJJCKTPONUTaHHA. B KOHCTPYKIUIO
KOMOMHHPOBAHHOTO BOJIOHArpeBaTelIsl BXOIAT TEIIIO0OMEHHUK, KOTOPBIA COEAUHEH C cUCTeMOM oToruieHus. [IpuMeHeHne Takol KOHCTPYKIUHN yBEIMYUBAET
CKOPOCTb HarpeBa BOJIbl U COKpAIIAET 3aTPaThl.

KomOnHupoBaHHbIE BOAOHArpeBaTeiIt, TaK kK€ KaK M BOJOHArpeBaTeId KOCBEHHOTO HAarpeBa, OBIBAIOT CO CIHMPAJIEBUAHBIM BCTPOEHHBIM TETJIOOOMEHHHKOM,
700 C BBIHOCHBIM IIJIACTMHYATBHIM TEII000MEHHUKOM. KOHCTpyKIMs KOMOMHHPOBAHHOTO BOJIOHArpeBaTelis MO3BOJISIET B TEMIOE BpeMsl roja IMoJydaTb
rOpsiYyI0 BOJY C MCIOJb30BAHUEM TOJIBKO AJIEKTPUUYECTBA, @ KOTJa B pabOTy BKIIOUYEH OTOMUTENBHBIA KOTEN, HArpeB BOJABI MPOUCXOIMT 3a CYET HArPETOro
TEIUIOHOCHUTENS OT KOTJIa. A B cliydyae He0OXOAMMOCTH OBICTPOro HarpeBa 0OJIBIIOr0 KOJIMUYECTBA BOJIBI MOTYT OBITh 33J1€ICTBOBaHbI 00a THIIa HArpeBa.

[TonBoa X0JI0QHOM BOJBI.

[ToaBox HUPKYJISIITMOHHOM BOJIBI.

OTBOJ ropsiueil BOJbI.

Bnyck Bo3tyxa npu onopoKHEHHH.
[IIkad aBTOMATUKU U YIIPaBICHUS
TepmoperynsaTop ¢ TepMOOTrpaHUUHUTENIEM
TennooOMeHHHK TpyOUaThIii BCTPOSHHBIH.
DJIEKTPOMAarHuTHBIN KJIanaH

. Bentuns ciuga.

0. ITpenoxpaHUTEIbHBIN KJIallaH
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