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Installations for production of electrolytic copper foil.
Characteristics of energy consumption
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Nara eeenenna 01.01.92

Hacrodammi crangapt pacnpoCTPaHACTCI HA BHOBb COOPYKAEMbBIC M PEKOHCTPYUPYEMBIC YCTAHOBKH
IUTA TIOJIVUEHUA DJIEKTPOJIUTHUYCCKOM MEIU U YCTAHABIUBACT JOMYCTUMBIN VICIBHBIN PACXOI SIECKTPOIHED-
U 1j1d papuHupoBaHud HA 1 T katoaHOM Meau. 1pedOBaHUA CTAHAAPTA ABIALIOTCA 00A3aTCABHBIMMU.
1. YaenabHbIN pacxon 3JIEKTPOIHEPTHH IO MEPEMEHHOMY TOKY BuIpsAMuUTeNns (£) B MJIX /T He 1OJDKEH
MPEBBILLIATH 3HAYCHUM, BBIYUCICHHBIX MO (hopMyJie
E |
p-L, (1)

rne FE, — yAOCABHBIN pacxod SJACKTPOSHEPIHUH MO MOCTOAHHOMY TOKY BbIpamuTteasa, MJIX/T;

n — Ko3ppuumeHT nojie3Horo aeructeud (KI1/1) seimpaMurend, KOTOpPbId HOKEH OBITh HE MEHEE
0,98.

2. YaenabHBIN pacxol SJICKTPOSIHEPTHHU IO IMOCTOAHHOMY TOKY BBINPIMUTEIA HA YCTAHOBKAX 0€3

peBepCcUpOBaHUA TOKA (L, .) M C peBEPCUPOBAHUEM TOKA ( £,r) BEIYUCIAIOT COOTBETCTBEHHO 110 (POPMYIaM:

Ik
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EE:C (}(gL 10 ’ (2)
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ST AR 3)
A

t,

rime o — Ko3dduuueHT ucnonb3doBaHug Toka (KWUT), koTopslit 1o/mkeH ObITh He MeHee 90 %;
J, — IUIOTHOCTb TOKA B NPSAMOM HAIPABJICHUU, A/M>;
J. — IUIOTHOCTh TOKA B OOPaTHOM HANPAaBICHUH, A/M>;
g — DJeKTPOXMMUYECKUIT SKBUBAJIEHT, paBHblii 3,294 - 10~ 1/A.c;
I
t,

d

— OTHOLICHHUE MEPHUOIOB NMPOTEKAHUA TOKA B MPAMOM M OOpPAaTHOM HAIIPAaBICHUIX;

L — OTHOCHUTENbHAS DJIEKTPUUYECKAS TPOBOIMMOCTD LIETTU TTOCTOSTHHOTO TOKA, TIPUXOoasiasics Ha | m?

. |
KaTOOHOI moBepXxHOCTH, CM/M? (O 2).
M-M
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3. OTHOCUTENBHYIO MCKTPUUYECKYIO MPOBOAUMOCTD LEMH MOCTOSAHHOTO ToKa (L) B CM/M? BBIUMCIISIOT
mo ¢popmyJie

| (4)
L= d-kd, ’
B+Y‘CA+p' )

rae B — KOHCTAHTA 3IEKTPOCONMPOTHBIEHMS KOHTAKTOB, LIMH M KATOMHOW MOJAPU3ALMM, PaBHAs
0,410~ Om-M>;

Yy — KOHCTAHTa 3JEKTPOCOMPOTUBICHUS AaHOAHON maccuaumuu, pasHas 0,7-107° Om-M?/% mnas

yCTaHOBOK 6e3 pesepcupoBaHus Toka U 0,4-107° OmM-M?/% 17151 YCTAHOBOK C PEBEPCUPOBAHHEM

TOKA;
C, — MaccoBas Oojs npuMecei (6e3 kucaopona) B aHoaax, %;

d — PACCTOAHHUE MEXIY OTJHOMMEHHBIMHU SJCKTPOIAMU, M;
0, — MCXOIHAas TOJIIMHA aHOAQ, M;

k — KO3(dpPHUUIHEHT CPOUHOCTH CpadaTeiBaHUS aHOAA (Mpu Tpex cpokax k = 0,7; AByX cpokax kK =
= (),85; onHOM cpoke k = 1);
0 — VOCABHOE IJIEKTPUUECKOE COMPOTUBICHUE DACKTPOANTA, OM M.

4. YaeabHOE 3JCKTPOCOMPOTUBIICHUE IJICKTPOAUTA (p) B OM-M OMNPEACIAOT SKCICPUMEHTAJILHO WJIH
BBIYUCIAIOT O (hpopMmyie

p=0,07948 (1 —eD) - (2~ fu, s0, " Cu,s0) - (L +fcu Cew) - (14

+ /i O - (D +fas - Cag) - (I + fpe - Cre) (5)
rae e — TeMNepaTypHbIil KO3MOULMEHT 3JEKTPOCONMPOTUBIEHUS 3AeKTponuTa, pasHbiii 0,00209 K—!;

I — TeMmnieparypa 3JeKTpoauTta, K;

f — k03 GULMEHT BAMSHUS COCTaBA SMECKTPONUTA, M>/KT;
fu,s0, = 0,0029 m°/kr;

feu = 0,00657 m3 /kr;

fae = 0,00073 m3/kT;

fi = 0,00766 m>/kr;

fr. = 0,00818 m?/kr;

C — KOHLEHTPALUS B 3JEKTPOIUTE CEPHONM KUCIOTHI, MEIU, HUKEIA, MBILIBIAKA U Xeje3a, Kr/M>.
>. PexoMeHIyeMblii yACAbHBIA PAaCXOd SHEPIMM Mapa i nofaorpesa sekTponuTa (E,) B MIIX/T

BBIUMCIISIOT IO (POPMYJIE
E,=h(272994-m T+n-T?-08 E,, (6)

rae 74 — CcTaHgapTHas BeauMuyuHa TeruioBbix motepb npu 1 = 333 K, paBHag 3107 MJIX/T;
I — TeMmnieparypa saekTpoauTa, K;
m, n — TeMIepaTypHble KO3hMULIMEHTBI, COOTBETCTBEHHO paBHble m = 1,6826 K= u n = 0,0026 K—=;
E., — yOENBbHBIN pacxold 3ACKTPOIHEPTHUU MO MOCTOIHHOMY TOKY BBIMPAMUTENA, BBIUMCIICHHBIA MO
dopmyiie (2) unu (3).

6. Onpenenenue IeHCTBUTEABHOTO Pacxola HEPIrUM MPOBOAIT B T€UEHUE OJTHOTO CpoKa cpadaThi-
BaHUA aHOAA. [1py UCHBITAHUAX KOHTPOIUPYIOT CYMMAPHBIN PACXO[l, JICKTPOIHEPTHU HA BXOOAEC U BBIXOIC
BEITIPAMUTENS, PACXOI M IMMAPAMETPHI ITAPA HA MOJOIPEB SJICKTPOIAUTA, TEMIIEPATYPY U COCTAB IJICKTPOIUTA,
XUMHUUYECKHUM COCTAB aHOIOB, IUIOTHOCTH TOKA, KOJUYECTBO PAPUHUPOBAHHONM MEIU U KODIMPPUIMECHT
HUCITONB30BAHMUY TOKA (M1 YCTAHOBOK 0€3 pPEBEPCHPOBAHUS TOKA).

Pexum padoThl 000pYIOBAHUA OJOJIKEH OBITH HENMPEPHIBHBIM (24 4 B CyTKH). Harpy3ka BaHHBI 1OJIKHA
OBITH MOCTOAHHOM HA YPOBHEC HOMHUHAJIBHOIO 3HAYCHMUSI.

7. Ilpu onpeneneHUM YIASABHOTO PACX0da SHEPIUU HE YUUTBIBAIOT PACXOO CWJIOBOU SJICKTPOSIHEPIUH
HAa MPUBOJ MEXAHUYECKOTO O00OPYIOBAHUS (HACOCOB, BEHTWISTOPOB, KPAHOB U T.1.) U OCBCLICHHUE, 4 TAKXKE
pacxo mapa Ha OTOIUICHHUE U APYTHUe HYXKIBI, KPOME MOAOrpeBa SJICKTPOIUTA.

8. IlpuMepsl pacyeTOB 3HAYCHHUM YICABHOIO pacxoda SHEPTUM IJIA MOJAYYCHUI KAaTOOHOM MEOU MPH
pPa3sHOM IUIOTHOCTU TOKA AJY YCTAHOBOK C MEXKIJICKTPOOHBIM pacCToAHUEM 110 MM, TpexCpOYHBIM Cpada-
TBIBAHUEM aHOAA, TOJIIHMHOM aHoJa 42 MM (IpHU OJHOM M3 COCTABOB AHOOHOM MEIU H SJACKTPOJIMTA)
MPUBECICHBI B MIPHWIOXKCHUH.
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HPUHITOXEHHE
Cnpaeoutroe

IMPUMEPBHI PACYETOB 3HAYEHWU VJIEJBHOI'O PACXOJIA PHEPTUUA
NJI9 HEKOTOPBIX IIJIOTHOCTEUN TOKA

1. 3HayeHMa YIOEJIBPHOIO pacxoJa SHEPIHHM, BBIMHMCICHHBIE mo dopmymram 1, 2, 4, 5 m 6 mid mpoiiecca
3ACKTPOJUTHYCCKOTO padmHMpoBaHus Mean 0¢3 peepcupoBaHus Toka mpu n = 0,98, o =90 %, C, = 0,4 %, d =

= 110 MM, 04 = 42 MM, k = 0,7, Ipu COOCPKAHUU B DJICKTPOIUTE B KT/M> CepHOIt KUCHOTH 150, Menu 45, Hukens 10,

MBILIbAKA 2, xKeae3a (0,3 u remreparype sackrpoiura I = 333 K npuBenacHnl B 1a0i. 1.
Taoawmuma 1

KaromHada rmioTHOCTD YAenbHBIN pacxXo 2MeKTposHepruu, MIx/T PekoMeHaAyeMBIN VASABHBIM Pacxom
2
TOKA Jy, A/M [0 OCTOAHHOMY TOKY E.. [0 [epeMEeHHOMY TOKY E 3Heprum napa £, MJIx/T
200 980 1000 2323
220 1078 1100 2245
240 1176 1200 2166
260 1274 1300 20383
280 1372 1400 2009
300 1470 1500 1931

2. 3HaueHWA VICILHOTO Pacxola 3HEPruu, BLIUMCICHHBIC IO dopMmynaM 1, 3—6 mag mpoliecca IEKTPOITUTH-
YESCKOTO pPapMHUPOBAHYS MEIM C PEBEPCHUPOBAHUEM TOKA IIPHU 3HAYECHUSIX T, O, (A, d, O0a, K, COCTABE M TEMIIEPATYPE

k
3JIEKTpOJINTA 1O 1. 1 1 3HayeHusax Ji/J, = 0,5 = 20}, mpuBeaCcHBI B TAa0M. 2.
d

Taonmma 2

KaTtomHast IIOTHOCTH YaenoHBIN pacxon 3MeKTpo3Heprun, M X/T PekoMeHayeMBIN YICABHBIN PACXO
p
TOKa Ji, A/M [0 MOCTOSHHOMY TOKY E,p [0 MepeMeHHOMY TOKY E sHeprum mapa £, M/Ix/T
300 1366 1394 2015
320 1457 1487 1941
340 1548 1580 1869
360 1640 1673 1795
330 1730 1765 1723
400 1822 1910 1649
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