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Buumanue !

1. YcraHoBka 371€KTpOBOIOHATPEBATENS B OTONUTENBHYIO CUCTEMY M MOAKIIOYEHHE K
AJIEKTPOCETH JOJDKHBI BBIMONHATHCA CIEUMAINCTaMU, HMEIOUIMMH OIBIT IPOBEACHUS
CAaHTEXHHUYECKHX M DJIEKTPOMOHTAXKHBIX pabOT, B COOTBETCTBHH C PEKOMEHIALUSIMHU,
COZIepKAIIUMHKCS B HACTOSIIIEM HacIopTe.

2. DkcIulyaTanusi 3J€KTpOBOAOHArpeBaress 0e3 3alUTHOTO 3aHYJeHHS BXOJHOTO U
BBIXOJIHOTO MaTPyOKOB M OTONMUTENBHON CHCTEMbI KATETOPUIECKH 3aIPEIIacTCsl.

3. Ilepex BKIIOYEHHEM 3JIEKTPOBOAOHArpeBaTessl B paboTy, BO M30eKaHHE BBIXOJa
ero M3 CTPOsi, BHUMATEIBHO O3HAKOMBTECH C Pa3JCIIOM nacrnopra «Bomonmoaroroska
(mpunosxenue 1).

4. He pomyckaiiTe TpeBBINICHUs aBJICHHUS B JJIEKTPOBOJOHArpeBaTeie CBEpX
yKa3aHHOW B TEXHHUYECKOHN XapaKTePUCTUKE BETUUNHBI.

1. OBIIIME CBEJAEHUA

DnektpoBogoHarpeBatenb 113 - 6111 3aBoackoit HoMep
JlaTa BBIITyCKa « » 20 T.
DneKkTpoBOJOHArpeBaTeNb MpelHa3HaueH JUisi HarpeBa BOJbl B 3aMKHYTBIX CHCTEMax
OTOIUICHMS] TIOMEIIEHUN pa3IWYHOrO0 Ha3HAYEHUsl MPU E€CTECTBEHHOM IUPKYJSLUUA BOJIBI.
VYcnoBus KCIUTyaTaluy 3JIEKTPOBOJAOHArPEBATENS TOJKHBI COOTBETCTBOBATH MCIIOJIHEHHUIO
VY XJI4 o 'OCT 15150-69.
OnTUMabHAS TLIOMIA/[b OTAILTHBAEMOTr0 MOMeIeH s 70 M°.
OnextpoBogoHarpesarens JII3 - 6M1 coorBercTtByeT TpeboBanusim TY  16-93
(EMHA1.681951.008-92), ITY D, IIT3, IITh. DnekTpoBogoHarpeBaTelb MPOIIEN UCTIHITAHUS B
UCTBITATEIBHOM ILIEHTPE 3JIEKTPOTEPMUUYECKOTO OOOpYyAOBaHHSA, B TOM UHCIE U Ha
cootBeTcTBHE OCHOBHBIM TpeboBanusiM ['OCT 27570.0 — 87 «be3zonacHOCTh OBITOBBIX H
AQHAJIOTMYHBIX 3JIEKTpUYECKUX NpuOopoB. OOmmMe TpeOOBaHUS M METOJbl MCHBITAHHUI» U
I'OCT 27570.23 — 92 «be3zonacHOCTh OBITOBBIX U aHAJIOTUYHBIX JIEKTPUUECKUX MPUOOPOB.
JlononHuTenbHbIE TPeOOBaHUS K MPOTOYHBIM BOJOHArpPEeBaTENISIM U METO/IbI UCTIBITAHUIY». Ha
aneKTpoBogoHarpeBatenb opranomM OI'Y «Kabapauno-bankapckuit eHTp cTaHgapTU3aALUH,
METPOJIOTUHU U CepTUPUKALIMKIY BblaH cepTudurat Ne

2. TEXHUYECKHWE JIAHHBIE

2.1. MakcuMainbHas motpedsieMast MOITHOCTh, KBT.........ccccceevvveennen. 6*
2.2. MakcuMainbHas TEIIONPOU3BOAUTEIBHOCTD, KKA/U........c.ve....... 5000
2.3. MakcuManbHOe H30BITOYHOE paboyee JaBieHUE,

MITQ (M.BOI.CT. )eeeeeeeeiiiieeee ettt e et ee e e e et ae e e e ereaeeeaans 0,07 (7)
2.4. MakcuMalibHas TemIieparypa Harpesa Bojbl, °C........................80

2.5. JnanaszoH peryaupOBAHUS MOIIHOCTH, Y0...c.ccccvervenreeeennns ot 50 no 100

2.6. HampsiKeHHME CETH, B.....ooooiiiiiiiiiiiieeieee e 220
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2.8. MaKCHUMAIIBHBII TOK, A......ouuieeeiiiiiiiiiiieeeeeeeeeeiieeeeeeeeeeeaaaeeeeeeeeees 27
2.9. TabapUTHBIC PABMEPDBI, MM.......evveeernnreeeennrrreenanreeenssseeennsneens 620x290x255
2.10. MaCCa, KT, HE OOJICE.......ceeiiiiiiieieiiieeeeeeeeeieeeeee e e e e eeeeeeeeeeseeeenens 5

* Ilpum yaenbHOM 3JeKTpoconpoTuBieHUd Boabl 5 OmM mnpu 20° C u pacueTHOU
temneparype 70° C.

3. KOMIUIEKTHOCTD
B KOMIUIEKT MOCTaBKH 3JIEKTPOBOIOHATPEBATEIS BXOJSAT:

3.1. DnexrpoBogonarpeatens (41—03.06.00.00.M) - lmr.
3.2. TepmoperynsaTop (MU IIUT yrpaBieHus )™ -l
3.3. KpecroBuna (41-03.06.06.00.M) -lmrr.
3.4. Tlatpy6ok (41-03.06.07.00.M) - 2 .
3.5. Tacmopt (EMHA.681951.008 TIC.) - 1 7k3.
3.6 Ilacnopt Ha TEPMOPETYIISATOP - 1 sKk3.

* Mopenb TepMOpery/sTopa (MW IIHTA YIPAaBICHUS) YKa3bIBACTCS B CBUACTCIIHCTBE
00 ymakoBKe.

4. YKAZAHUA MEP BE3OITACHOCTHU

4.1. DneKkTpoBOJOHArpeBaTENb OJKEH YCTAaHABIMBATHCS B CYXUX IOMEIICHUSIX.
3anpemaercss yCTaHOBKA 3JIEKTPOBOIOHArPEBATENsI B BAHHBIX KOMHATaX, CaHy3Jlax U IPYTrux
0c000 OMacHBIX TOMEUICHUSAX, a TaKKe B IOMEIIECHUAX C MOBBIIIEHHONW OMAaCHOCTHIO
(TOKOIPOBOIAIIME MOJIBI — 3€MJISIHBIE, JKE€TI€300€TOHHBIE, KUPITUYHBIE).

4.2. YcraHOBKa 3JIEKTPOBOJOHArpeBaTenaeil U MOAKIIOYEHHE K AJIEKTPOCETH JOJKHBI
BBITIOJIHATHCS CHEIUANTMCTAMHU, UMEIOIIMMH OIBIT CAHTEXHUYECKUX M 3JIEKTPOMOHTAXHBIX
paboT.

4.3. Knacc 3amuThl 3JIEKTPOBOIOHArPEBATENSA OT MOPAKEHUS IINEKTPUUECKUM TOKOM -
IIEPBBIN.

4.4. DnexkTpoBOAOHArpeBaTellb CIENYeT BKIIOYATh B CETh C TJIyX03a3eMJICHHOU
HelTpasblo. BXogHOW M BBIXOAHOM MaTpyOKH 3JEKTPOBOJIOHArpeBaTelis W OTONUTEIbHAs
CUCTeMa JOJDKHBI OBITh HAJEKHO 3aHyJeHbl (B cllydae, €ClM YYacTKU OTONUTEIbHOMU
CUCTEMBI PA3EJICHbl MEXY COOON 3IEKTPOU3OIISIIIMOHHBIMUA BCTAaBKAMH, KaXK]IbIi y4acTOK
pa3/IeICHHOW CUCTEMBI JIOJHKEH OBITh 3aHYJICH).

4.5. CeueHue 3alIUTHOTO W PabOYero HyJEBBIX MPOBOJOB AOJKHBI OBITH pPaBHBI
cedyeHuto (a3Horo MpoBo/a.

4.6. 3amuTHBIA HYJEBOM MPOBOJI MPUCOEIUHSIOT K paboueMy HYJIEBOMY MPOBOAY
AIIEKTPOCETH Ha BBOJE B 3/]aHUE.

4.7. Bce paboTbl MO OCMOTPY, NPOPUIAKTUKE U PEMOHTY AJIEKTPOBOJOHATrpEBATENS
JOJIKHBI POBOJUTHCA MPHU CHATOM HANPSHKEHUH.

4.8. OtomnurenbHas cucTeMa JAOKHA HMETh PACIIMPUTENbHBIA OaK MOCTOSHHO
CBSI3aHHBIN ¢ aTMOC(]EpOH.

4.9. He nonyckaercs:

— DOKCIUIyaTUPOBaTh 3JEKTPOBOJOHArpeBaTellb 0€3 3aHyJeHUs BXOJHOIO U BBIXOJIHOTO
naTpyOKoOB;



— BKCIUTyaTUPOBATH HEUCIIPABHBIN 3JIEKTPOBOIOHATPEBATEIb;

— BKCIUTyaTUPOBATh JIEKTPOBOJOHATPEBATEIb CO CHATHIM KOKYXOM TOKOIIOJIBOJIOB;

— YCTaHaBJIMBATH DJICKTPOBOJOHATPEBATENb B OTONUTEIBLHONW CUCTEME, IJI€ JABICHUE BOJIbI
MOKET MPEBBIIATh BEJINYMHY, YKa3aHHYIO B XapaKTEPUCTHUKE;

— YCTaHaBJIMBATh 3aMOPHYI0 apMaTypy, NEPEKPHIBAIONIYIO CBSI3b OTONMUTEILHOU CUCTEMBI C
pacHIMPUTEITHLHBIM OaKOM.

5. YCTPOMCTBO M PABOTA DJIEKTPOBOJIOHAT PEBATEJIS

DNEeKTpOBOJIOHATPEBATENb COCTOUT U3 CIEIYIONIMX OCHOBHBIX JETaliei: KPBIIIKUA 7.
kopryca 1, anmexktponoB (dha3Horo u HyjeBoro) 14, perynastopa MOUTHOCTH 8, KPECTOBHHBI
(BeIXOHOM) 3 ¥ marpyOKoB 2 (BXOAHOrO M BBIXOAHOrO) C KjiemMMmamu 3aHynenus 13. B
naTpyOke KpecTOBUHBI 3 ycTaHOBIIeH Tepmonatyuk 6 (puc.l). Ilo >xemanuto motpeOurens
AJIEKTPOBOJOHATPEBATENIO MOXKET ObITh MPHUAAHO TaKoe padoyee MOJOKEHHE, TP KOTOPOM
PEryJSITOp MOUIHOCTH HAaXOIUTCS BHU3Y, a KpPecTOBMHA 3 M MNaTtpyOOK 2 CTaHOBSTCS
COOTBETCTBEHHO BXOJIHBIM U BBIXOJHBIM.

Ha kopnyce ycraHoBieH cCbeMHBIM KOXyX 10, 3akpblBaromIMii TOKOMPOBOABI
AIIEKTPOBOJOHATPEBATETIS.

Kppliika u kopryc 3JeKTpOBOJOHATPEBATENSI COSUHEHBI C MOMOIIBIO OOJTOB, @ KOPIYC U
KpecToBuHaA 3 -¢ momolibio Myt 11 1 koHTpraiiku 12.

DNeKTpOBOIOHATPEBATENb, 32 UCKIIOUEHUEM AJIEKTPOAOB U IIMWICK 3aHYJEHUs, BBIOIHEH
13 TUIACTMACCHI (TIOJTUTIPOTIUIICHA).

Onucanue KOHCTPYKIMU TEPMOPETYISTOPAa — CM. B €T0 MacrnopTe.

HarpeB BozibI B 3JI€KTpOBOIOHArPEBATENE MPOUCXOTUT MPHU MPOXOXKIECHUU Yepe3 Hee
AIIEKTPUUECKOr0 TOKa Oylarofaps HAJIWYUIO PA3HOCTU MOTEHIHUATIOB MeXay (a3HbIM U
HYJIEBbIM JJIeKTpoAamu. BennumnHa mnoTpeOisieMoil MOIIHOCTM 3aBUCHUT OT TIOJIOKEHUS
pEryisiTopa MOIIHOCTH.

[Ipy MUHUMAIBHOW MOIIHOCTH PETYIATOP IKPAHUPYET DJIEKTPOAbI, YTO 3aTPYIHSET
MIPOXOKJEHUE AIIEKTPUUECKOTr0 TOKA.

B pe3ynbrate moBopoTa peryiastopa o 4acoBOM CTpENKE JI0 ynopa dKpaHupyromuil a¢pdexr
MCYE3aeT, MOIIHOCTh BO3PACTAET /10 MAKCUMAJIbHON BEJIMYHHBI.

Hagexxnass pabota »ieKTpoBOAOHAarpeBareiass M O0OECHeuYeHHe €ro JIHEePreTHYECKUxX
napamMeTpoB B OOJBIIOW Mepe 3aBUCAT OT YIEIbHOTO 3JIEKTPOCONPOTUBIICHUS BOJBI.
HeoOxonumas MmomHoCTh B Auana3one 3...6 kBT, ycTaHaBnuBaeTcsi ¢ HOMOLIBIO PETYISITOpa
IIPU YCJIOBHH, YTO BOJA B OTOMUTEIBHOM CHCTEME UMEET YAENbHOE JIEKTPOCONPOTUBICHUE
5 Om'm npu Temnepatype 20 °C. Ilpu NoBBIIEHUHN YAECIBHOIO 3JIEKTPOCONPOTUBICHUS BOIBI,
MOIIIHOCTB AJIEKTPOBOJOHArpeBaTessl yMeHblaercs. [[puMenenre BObI ¢ yAIbHBIM
AIEKTPOCONPOTUBIECHUEM MeHbIIe 5 OM M He I0MyCKaeTCs, TaK KaK MOKET CTaTh MPUYMHON
BBIXOJIa U3 CTPOs TepMoperyistopa. [loaToMy npu moaroToBke k padbote
AIIEKTPOBOJOHATPEBATENS CIIEyeT 0c000€ BHUMAaHUE YAECIUTh BOJOMOATOTOBKE,
PEKOMEHAIMU TI0 MPOBEACHUIO KOTOPOH U3JI0KEHBI B IPUIIOKEHUH 1.
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6. IOAI'OTOBKA K PABOTE

6.1. DrnexTpoBOJOHArpeBaTeNb YCTAHOBUTH B CUCTEME OTOIUICHUS (B COOTBETCTBHH C
PEKOMEHJAIUSIMU, N3JI0)KEHHBIMU B MIPUIIOKEHUU 2).
6.2. 3aKpenuTh TEPMOPETYIATOP Ha BEPTUKAIBLHON OBEPXHOCTH B HEMOCPEICTBEHHOM
0JIN30CTU OT IEKTPOBOIOHATPEBATEIIS.
6.3. Tlonkio4uTh 3IEKTPOBOIOHATPEBATEINb K TEPMOPETYIIATODY.
6.4. TlogkirouuTh 3aIUTHOE 3aHYJICHUE K KJIEMMaM naTpyoKoB
AJIEKTPOBOJOHATPEBATENISI M OTOMUTEIBHOM CHUCTEMbl. 3alUTHBIN HYJIEBOU
MIPOBOJ] MPUCOETUHUTD K paboueMy HYJIEBOMY MPOBOAY 3JIEKTPOCETH HA BBOJIE B
3/1aHUE .
6.5. 3anoJIHUTBH CUCTEMY BOZOM.
6.6. ITlepen BKIIIOYEHHEM DJIEKTPOBOAOHArpeBaTeNsl YOEAUTHCS B TE€PMETUUYHOCTHU
OTONUTEIHHOM CUCTEMBI U HAJIS)KHOCTHU 3aHYJICHUS.

7. TIOPAOK PABOTDI

7.1. Ilpm BKIIOYEHUHU U KCIUTyaTalUU AJIEKTPOBOAOHATPEBATENS PYKOBOICTBOBATHCS
TpeboBanusiMu  «IIpaBun  ycTpoiicTBa  3JeKTpoycTaHOBOK», «lIpaBun TexHuyeckoin
AKCIUTYyaTallMK AJIEKTPOYCTAaHOBOK mnoTpedureneit» n «IIpaBun TeXHUKH O€30MaCHOCTH MPHU
AKCIUTyaTalMK JIEKTPOyCcTaHOBOK noTpeduteneit» (ITYD, ITTD u I1TH).

7.2. 1llpu nmepBOHa4YaJIbHOM IIYCKE YCTAHOBHUTE PYUYKY PETYJIMPOBAHUS MOIIHOCTH
AIEKTPOBOJAOHATPEBATEINS B MTOJIOKEHHUE, COOTBETCTBYIOIIEE MUHUMAIIBHOMY 3HAUEHUIO.

7.3. Tlomatb Ha TEPMOPETYJISATOp HANPSHKEHHE C CUJIOBOTO IIUTA (BKIIOYUTH
aBTOMATUYECKHUI BBIKIIOYATENb) U BKIIOYUTH TYMOJIEp TEPMOPETyIsTOpa.

Korga Ttemmneparypa BOAbl B CUCTEME NOHU3UTCS HUKE 3aJaHHOW, TEPMOPETYIATOP
BHOBb BKJIFOUHUT 3JIEKTPOBOJAOHATPEBATEb.

[lepronuyecku, 0COOCHHO B HayalbHBIA MEepUOA PabOThl, KOHTPOJIUPYUTE TOKOBYIO
Harpy3Ky 2JIEKTpOBOJAOHArpEBaTeNsl, KOTOpasi HE JOJIKHA MPEBbIIATh 27 A.

[Ipu Heorpy3ke 3JIeKTPOBOAOHATPEBATENS WIIM 0OHAPY>KEHHOW TEHJEHIIUHU K

neperpys3Ke npoBeAUTe BOJIONOATOTOBKY (MpuioxkeHue 1).
OcBOMB TMpuUEMbl H3KCIUTyaTallud dJEKTPOBOJOHArpeBaTelis, B TOCIeAyole pabdoTe
MOJIOKEHHE PYYEK PEryJIupOBaHUS MOIIHOCTH M TEMIIEPATYpbl YCTAHABIMBAWTE B
3aBUCUMOCTH OT KOHKPETHBIX YCJIOBHUH (BpeMEHHU rojia, TEMIEpaTypbl HApYKHOTO BO3/1yXa,
TpeOyeMoll Temmeparypbl BHYTPUM TOMEIIeHHs U Ap.). llpu JOCTHKEHHH BOJIOM
temneparypsl ~ 80 °C Ha BBIXOAE M3 DJIEKTPOBOJOHArpeBaTelld MUTAHUE HA HarpeBaTese
OTKJIIOUUTCS.

8. TEXHUYECKOE OBCJIYKMBAHUE

8.1. lnst oGecniedueHus JJIUTEIBHOW HOPMaJIbHON paboThI AJIEKTPOBOJOHATPEBATES
PEKOMEHYETCS

-€KEMECSIYHO MPOBEPATH 3aTAKKY KOHTAKTHBIX COCAUHEHUM CHJIOBBIX U BCIIOMOTATEIbHBIX
Leneu;

-peTyJISIPHO OYHIIATh OT MBLIA 000JIOUKY AJIEKTPOBOAOHATPEBATEINSI M TEPMOPETYIISITOP.
8.2. [locne  oKkOHYaHWS  OTONMUTEIBHOTO  CE30HAa  MPOBECTH  Pa30OpPKy
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QJICKTPOBOJOHArpEeBATCIIA I YAAJICHHUA U3 HCTO OCAAKOB, YUCTKH 3JICKTPOAOB U KOHTPOJIA

Ka4qCCTBa PC3NHOBBIX YINIOTHUTCIIBHBIX ITPOKJIIAI0K.

8.3. Hepe):[ KaXXAbIM OTOIIUTCIIBHBIM CC30HOM IIPOBCPUTHL HAACIKHOCTD JJICKTPHUUCCKHUX

COCIMHEHUMH.

9. BO3SMOXHBIE HEMCITPABHOCTHU U METO/JbI X YCTPAHEHUA

Bo3MoyHbIe HEMCTIPaBHOCTHU MEPEUMCIICHBI B HUKECIEeAyIolel Tabulie.

CBCUCHMHA CBCTOAUOA0OB

niIm HUMCECT MCCTO O6pBIB

Tabnuna .1.
Buemnee nposiBiieHue | BeposiTHast npuunHa Mertozsl ycTpaHEHHUs
HEHUCIPABHOCTH
L He coomonaercs | Homymena omubOka B | OTKIIOUNATh HANpsDKEHHE Ha
YKa3aHHBIA B 1. 7 MOPSAOK | MOAKIIOUEHUM  JaT4YMKa | CHWJIOBOM IIUTE U MPOBEPUTH

MMPaBHUIIBHOCTDb IMOAKIIIOYCHHA

NN CUCTCMBI OTOIIJIICHUA

QJICKTPOBOJOHAIrpCBATCIIA
NN CUCTCMBI

CHJIOBOM LIETIN JaTyuka M IEJOCTHOCTh

CHJIOBOM LIETIH
2. VYreuka Boael u3 | [Ipousomna [TonrsHyTh VIUIOTHEHHS,
3JIEKTPOBOJOHArPEBATEIISL | pa3repMeTHU3aLUS 3aMEHHUTh  BBIIICAIINE U3

CTPOA HNPOKIAAKH

porpeBaroTcs caadbo

3. HaGmonaercs | Umeet mecto otkinonenue | [Ipousectu

HEJorpy3Ka YAEIBHOTO BOJIOMIOATOTOBKY
AJIEKTPOBOJOHATPEBATEINSI | DIIEKTPOCONPOTUBIICHUS (cm. mputoxenue 1)

AN TCHICHIIUA K | BOJIBI OT PaCY€THOIO

Neperpy3Ku

4, TokoBass  Harpyska | Hapymena uupkynamus | YCTpaHUTH MPUYMHBI,
AJIEKTPOBOJOHATPEBATEINSI | BOJABI B CUCTEME OTOIUIE- | IPEMATCTBYIONINE
HOpMaJlbHasl, HO | HUS HUPKYJISIIUM  BOJABI  (CM.
OTOIUTENIbHBIE ~ TPUOOPHI MPUWIOKEHUE 2), YyIaduTh

BO3AYX U3 CUCTCMBbI

10. CBUAETEJIbCTBO O ITPUEMKE

OnektpoBogoHarpesatenb I3 — 611, 3aBoackoii Homep
texHuueckuMm ycioBusiMm  TY16-93 (EMHA.681951.008-92) w mnpu3zHad TOAHBIM JUIS

JKCIUTyaTalHuH.
M.IL.

I[aTa BBIITYCKaA «

» 20 T

HOIIHI/ICB JInI, OTBCTCTBCHHLIX 3d IIPUCMKY

, COOTBCTCTBYCT



11. CBUAETEJIbCTBO Ob YITAKOBKE

OnektpoBogoHarpesatens  JII3-611, ENHA.681951.008, 3aBojackoil  HOMED
_____,YKOMIUIEKTOBaH MOZ. U YIAaKOBaH
corigacHo TpeOOBaHUAM, MPEAYCMOTPEHHBIM TEXHMYECKUMHU ycioBusiMmu TV  16-93.
(EMHA1.681951.008-92).

JlaTa yrakoBKHU « » 20 T
VYI1aKkoBKy IIpOU3BEI

(moamuce)

12. TAPAHTUN U3I'OTOBUTEJIA

lapanTuiiHplii  CpoK  3KcIlyatauum 12 MecsiueB €O OHA  IPOJAXKH
AJIEKTPOBOJOHATPEBATENS,

Cpoxk cityKOBbl 2JIEKTPOBOJJOHArpeBaTeNs — 5 JeT.

3aBOJI-U3TOTOBUTENIb OCTaBJSET 3a COOOM MpaBO Ha BHECEHUE KOHCTPYKTHBHBIX
M3MEHEHUN HE YXYAIIAONMX TEXHUYeCKHe XapakTtepuctuku D113 — 6111.

[Tpunoxenue 1

VITPOILLIEHHBIN CITOCOB BOJJOIIOJAIOTOBKH

[IpurotoBeTe 1 J1 KOHUEHTPUPOBAHHOTO PACTBOpA KaJIBIIMHUPOBAHHOW COJbI B
BOJIONPOBOJIHOM Bojie (HampuMep, kKoHueHTparuei 100 /).
JloGaBbTe B pacIIUpUTENbHBIM Oak HEOOJIbIIOE KOJWYECTBO IMPUTOTOBIEHHOTO pPacTBOpA,
MocJie Yero MpUMEpHO B TEYEHHUE Yaca MEePUOJUYECKH KOHTPOJIUPYUTE TOK B IIENU MUTAHUS
(HampuMep, C TOMOIIBIO TOKOM3MEPHUTENbHBIX Kieliei). YOequBIIMCh. 4TO BO3pOCIIEe
3HAUEHUE TOKA YIEPKUBAETCA MOCTOSHHBIM, HO HE JOCTUTaeT MAKCUMAJIbHO JOMYCTUMOTO
3HaueHusa (27 A), nobaBbTe CIEAYIONIYIO MOPLHUIO pacTBopa. YKa3aHHBIM CIOCOOOM
IOBEIUTE 3HAYCHUS TOKA 10 ~ 27 A.

B orcyrctBue mnpubopa a8 U3MEpPEHHs TOKAa BOCHOJIb3YHTECh MOKa3aHUSIMU
AIEKTPOCYETUHKA, CHATHIMU C MHTEPBAJIOM B ~ 20 MUH.

[IpumepHOE 3HaUYEHHUE TOKA ONPEIETUTE KaK:

[=1000Ps A
220

rae, Pcp - cpeansiss MOITHOCTB, NOTpedIsieMas SIEKTPOBOJOHArpeBaTenemM, KBT.

YTOUYHEHHBIN CITOCOB BOJIOIIOJAIOTOBKH

Ecmu Ipu pa60Te QJICKTPOBOAOHATPCBATCIIA B TCUCHUC 4 — 6 4gacosB TEMIICpATypa

8



BozbI He focturaet 80 °C, He0OX0AMMO MIPOBEPUTH YIEIBHOE JIEKTPOCONPOTUBIIEHUE BOBI
10 HIDKECIEAYIOIIEeH METONUKE.
[Ipy OTKJIIOYEHHBIX BCEX NPOYUX IIIEKTpOnpudopax 3auKCUpoBaTh MOKa3aHUS

CYETUYMKA  DJIEKTPUYECKOW  DHEPrUM,  TEMIIEpAaTypy  BOAbl  Ha  BBIXOJE W3
AIEKTPOBOJAOHATPEBATEIIS (MpuOAMKEHHO ONpeeAeTCS (s cpabaThIBaHUIO
TEPMOpPETYJISATOpa MPU IJIABHOM MOBOPOTE PYKOATKU MPOTUB YaCOBOW CTPENKU) U BpEMs
CHATUSL TIOKa3zaHui. Yepe3 HEKOTOpBI MpOMExXyToK BpemeHu (T = 1 — 2 u) paboThl

AIIEKTPOBOJOHATPEBATENS TOBTOPHO 3a()UKCUPOBATH 3THU ke MOKa3aHMUS.
OnpenenuTs CpPeIHIO MOILIHOCTh, MOTPEOAEMYIO 3JIEKTPOBOJAOHArpeBaTEIeM 3a
OTPE30K BPEMEHH T, U CPEHIOI0 TEMIIEPATypy BOABI B 00bEME JIEKTPOBOIOHATPEBATEIA:

Pep = D2 - 01
T
rae D1 ¥ D2 - KOHEYHOE M HavaJbHOE MMOKa3aHUs CueTunka, KBTyu;

tep = Lo T2 - 1(), °C,
2
TJIC tsexi U tsuxz - TEMIIEPATYpPA BOJBI HA BBIXOJIC M3 DJICKTPOBOJOHATPEBATENS MPU MEPBOM U
BTOPOM 3amepax.
OnpenenuTs OPUEHTUPOBOYHOE 3HAYCHUE YACIBHOIO AIIEKTPOCONPOTUBIECHUS BOABI B
cucreMe oToruieHus1, oTHeceHHoe k 20 °C, mo dhopmyre:

t,+20
P20=033"""0Mm

op
Omnpenenuts cyxyro Maccy «X» KaabUUHUPOBaHHOM coapl Na:COs *, koTopyro Hazno

JIO6aBI/ITB B CHUCTEMY, YTOOBI MMPpUBCCTU YACJIBbHOC JJICKTPOCOIPOTUBICHUC BOJAbBI K
HOMHWHAJIBHOMY 3HAYCHHIO:

X=1080(1- 5 ).V,

cp

o 3
Tac V - 00BbEM CHCTEMBI OTOINNICHU:, B KOTOPOU pa60TaeT SJICKTPOBOJOHArpeBaTciib, M .

OTKIIIOUUTH BJIEKTPOBOJOHAIPEBATENb OT JJIEKTPOCETH, OTJIUTh W3 CUCTEMBI B
MOAXOASAIIYI0 €MKOCTh mopsaka 10 JuTpoB BOABI, BCHIIATh M pa3MelIaTb B HEWM
KaJIbLUUHUPOBAHHYIO COJy M Yepe3 pAaCIIMPUTENIbHbIA OaK 3ajuTh OOpaTHO B CHUCTEMY.
BKI104NTh 3NEKTPOBOAOHATpPEBATENb W 1O ONMCAHHOM BBIIIE METOAMKE IOBTOPHO
OIIPENENUTh Py. B ciydae HeoOXoaumocTu 100aBUTHh KaJbLMHUPOBAHHYIO COAY B BOAY U
NO0OUTHCS 3HAUCHHUS:



p20 = ( 5 10,25 ) ) OmM'M

B cinyyae mOHMXEHHOTO SJIEKTPOCONPOTUBICHUS BOJABI (CpabaThIBaeT 3alvTa IO
MaKCUMaJIbHOMY TOKY) B OTONMTEJIBHBIM KOHTYp (CHUCTEMY), HEOOXOIUMO JT00aBUTH
JTUCTUJUTUPOBAHHYIO BOJY (JIOXKAEBYIO WIIA TAJIYIO BOZY).

OpHEeHTHPOBOYHOE KOJIMYECTBO I0OABOUHOM BOMBI «Y)» omnpeaensercs o Ggopmyiie:

V=1000(1-020).V,x
5

IIpu »TOM 10 pazbaBieHUs HEOOXOIUMO YAAIUTH TAKOE K€ KOJIMYECTBO BOABI W3
CUCTEMBI.

* Bo wusbexaHWe MPEeKICBPEMEHHOTO pa3pymieHus d3JeKkTpoaoB mnpuMmeHeHne NaCl
(moBapennoit comm) wunu NaxSOs (cynbdarta HaTpusi) He Jomyckaercs. Bo3mMoxHO
npuMmeHeHue cyibdura Hatpust Na:SOs unu nuteeBoit coabpl NaHCOs

[Tpunoxenue 2
PEKOMEHIAIMNUA 11O YCTAHOBKE DJIEKTPOBOJOHAI'PEBATEJIA B
CUCTEMAX OTOIUIEHUA

DNEeKTPOBOIOHATPEBATENIF MOXET MPUMEHSATHCS KaK CaMOCTOATEIbHBIA HCTOYHHK
TEIUIa, TaK WU COBMECTHO C JPYTUMH TE€HepaTopamH Teria, padoTaImMMU Ha BOISHOU
OTOMHUTENbHBIA KOHTYp. [Ip aBTOHOMHOM TIpUMEHEHUHM pEKOMEHAyeMas TUIOIIaIh
OTAILINBAEMOr0 IIOMEIICHNs COCTABIIsIeT He Goree 70 M.

OTtomnuTenbHas cucTeMa JOKHA OBITh CMOHTHPOBAaHa C Yy4YeTOM TpeOOBaHUH,
MPEIBSIBISIEMBIX K CHCTEME C €CTECTBEHHOU IUPKYISIUEH BOIBI.

Haubonee npocras cucrema otorieHus (puc. 4) BKIt0YaeT B ce0si;

— reHepaTop Teria (3JEKTPOBOAOHATPEBATENb);

— OTOMUTENBHBIE TPUOOPHI (PaauaTOPHI, PETUCTPHI, KOHBEKTOPHI);
— pacuIMpHUTEIbHBIN 0aK;

— CHCTeMY TpyOOIpOBOIOB.

EctecTBeHHas: IUPKYISAIUS BOJABI B CHCTEME BOJASHOTO OTOIUICHHUS TPOMCXOIUT 3a
CYeT Pa3HOCTH OOBEMHBIX BECOB XOJIOIHON U TOPsiYei BOJIBI.

OxyaxkieHHasi B OTOMUTENBHBIX MpuOopax (Oojiee TspKenas) BoJa TOCTYMAaeT II0
0o0paTHOMY TpYOOITPOBOAY B AJIEKTPOBOOHATPEBATENb, BBITECHSIET M3 HETO HAPETYIO BOIY
(6onee nerkyrw), KoTtopasi, MOJHUMASACh IO TJIABHOMY CTOSIKY, IOCTYIAeT B Pa3BOJSIIYIO
MarucTpalib U Jajee B OTOMUTEIHHBIE TIPUOOPHI.

B BepxHeii TOUKe TIaBHOTO CTOSIKA YCTAHOBJICH PACHIMPUTEIBbHBIN 0aK, CBSI3aHHBINA C
aTMoc(hepoi, 4yepe3 KOTOPBI IPOUCXOANT MOANMNUTKA CUCTEMBI U yAJICHHUE U3 Hee BO3AyXa.

[IMpKyNSIUOHHBI  HAmoOp 3aBHUCHT OT PAa3HOCTH BBICOT MEXKIY LEHTPOM

OTOIIUTCIBHOI'O HpI/I60pa H LOCHTPOM JJICKTPOBOAOHAIpPCBATCIIA. HpI/I pasMCIICHNHN
10



AJIEKTPOBOJIOHATPEBATENSl HIXKE OTONUTENbHBIX, NPUOOPOB Hamop Bo3pactaer. OjHaKo
JIOMYCKaeTCsl YCTAaHOBKA 3JIEKTPOBOJOHArPEBATENIE U OTOMMUTENbHBIX MPUOOPOB HA OJTHOM
YPOBHE.

st yMeHbIIeHUs] OOLIEro COMPOTUBJICHUS CUCTEMBI U YAOOCTBA PETyIUPOBAHUS
TEMIIEpaTypHOTO peKMMa B TMOMEIICHUAX PA3BOASAIIYI0 YaCTh CHCTEMbI JENAT Ha JIBE WUJIU
TpU BeTBH (KOJIbLIa), CTapasch OOeCneYuTh NPUMEPHO paBHOE T'UAPABINYECKOE
CONPOTHUBIICHHUE.

VYcraHoBka 3amopHOM apmaTypbl (IIPOOKOBBIX KPaHOB) Ha OOpaTHOM MarucTpaiu
Ka)KJIOTO KOJIbIIa MO3BOJIAET B Cllydae HEOOXOUMOCTHU PETYIMPOBATH PACXO]] BOJBI [0 ITOMY
KOJIBILY (T.€. TEeMIEPAaTypHbIN PEXKUM IMMOMELIEHUHN ) WK BOOOIIE OTKIIOYUTH €TO.

K npuMeHeHHI0 peKOMEHIYIOTCS CIAEAYIOIIHNE OTONUTENbHbIE TPUOOPHI:

— uyryHHsble paguartopsl Tuna M - 140AQ0O ¢ cymmapHbIM KoaudecTBoM cekuuid 50 : 54 mr.;
— THAAKOTpYOHBIE PErucTpbl (SBISIOMIKUECS OTOMUTENIbHBIMU MPUOOpPaMU KYCTapHOTO
M3TOTOBIICHHUS ), TPEACTABIIAIONINE OJJHY WJIM HECKOJIBKO MapajuieIbHO PACTIONO0KEHHBIX TPYO
YCIOBHBIM juaMeTpoM 60 — 80 MM, o0mieil TerooTaaiomeil MOBEPXHOCTHIO 10 8 M.
Peructpel ycranaBnuarorca ¢ ykioHoM 0,03 mo xoxy BoAbl B OAWMH WIM JABa psAa IO
BBICOTE.

PacmmpurenbHbiii 0ak TOJKEH MMETh MOJIE3HYI0 €MKOCTh He MeHee 5% oT oObeMa
BOABl B oOTONMUTENbHOW cucTeMe. KOHCTpykuus pacimimpuTenbHOro ©Oaka JIOJDKHA
npeaycMaTpuBaTh CBA3b C arMocdepoil, [gaBaTb BO3MOXHOCTb JOJIUBaTh BOAY B
OTONUTENbHYIO CUCTEMY, KOHTPOJHMPOBATH YpOBEHb BOJbI B 0Oake, MMETh WITyLEp s
nepenuBa  JUIIHEM  BoAbl.  PacmupuTenbHbld  0aK M CTOSIK  PEKOMEHJyeTCs
TEIJION30IUPOBATh.

Puc.4. HpI/IHI_II/IHI/IaJIBHaH CXEMa CUCTCMBbI OTOINICHUA C 3JICKTPOJAHBIM
BOZOHArpcBaTCIICM.

11
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M 1
nc
— = 1=0.03
Y
- OTl
9BH N N N
KII
i=0.03
T Pb -pacmiuputenbHbl il 0ak;

OBH - snmexkTpoBOIOHArpeBaTENb;
OII - oronuTeNnbHBIN IPUOOP;

KII - kpaH npoOKOBBI;

BH - BeHTHUIb a1 CIUBAa BOJBI;

IIC - moanmuTKa CUCTEMBEL.
BHMUMAHUE !

VYcraHoBKa 3amOpHOl apMaTyphl, NMEPEKPHIBAIONIEH CBS3b OTOMUTEIBLHONM CHCTEMBI C

aTMoc(epoi, 3arpeleHa.
HuameTpbl TpyOONpOBOJOB Al OOecleueHrss MHTEHCUBHOM IUPKYJALHUA BOABI B
CUCTEME JIOJKHBI OBITb: — TJABHBIM CTOSIK, IPSIMOM M OOpaTHBI TPyOONpPOBOJABI — HE

MeHee 1" (oTBoOBI K paguatopam —3/4").
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