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M EXTOCYJTAPCTBEHHB H CTAHIAPT

DJIEKTPONEYHA CONTPOTHBJIEHUA JIVIA HAT'PEBA
U TEPMHYECKOH OBPABOTKH AIIOMUHHA H ET'O CILTABOB
roCTt

VaeasHbIH pacxo] 3XeKTPOIHEPIrHA 27867 —88

Resistance furnaces for heating and thermal processing of aluminium and its alloys.
Specific energy consumption

MKC 25.180.10
25.200
OKII 34 4210; 34 4220

Jara seenennn 01.01.90

Hacrogimuii crangapT pacipocTpaHgeTcd HA BHOBB COOPYKAEMEIE SMEKTPOIEYH CONPOTHBICHHS
KOCBEHHOTO HATPEBA ¢ HeNOOBIDKHOM 11 MOIBIDKHON CATKOM I HATpeBd 10T JeopMAIIHIO H TSI TePMH-
4ecKoil 00pabOTKH 3ar0TOBOK M IOAY(haOpHKATOB H3 AIIOMHHHA M €I0 CIUIABOB H YCTAHABIHBACT PACXOL

JNCKTPOSHEPIMHA Ha 1 T MeTanma.
1. B KadecTBe TEXHHYECKOIO napaMcTpd H NnokKasareiisd SGKOHOMHYHOCTH 9HCpI‘OHOTpG6H€HI/IH ycra-

HABJTMBAIOT TOMYCTUMBIA PACXONT S7EKTPOSHEPTUH () B KHIOBATT-1acaX HA TOHHY, ONIPETENAEMEIH TIPH
MTOMOIITH HOMOTPAMMEI VICIBHEIX PACX0I0B HICKTposHepTHH (F), IPHUBCICHHOM HA 9epTekKe, MPH CICIYI0-

IAX PETTAMEHTHPOBAHHEIX YCIOBHIX:
npezen pabounx TeMIieparyp Harpesa canku £, = 100 "C — 600 °C;
TEITOEMKOCTh MaTePHAIa CATKH Cp = 920 x/Ix/(T - °C) (1pu ToNIMMHEe W3AENUH ONMEITHOH CATKH He

Gomee 50 vm);
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OTHOCHUTENBHEIE IIOTEPH XOMOCTOIO XOJ4 1 IS KaXIoro THNA Iedeil — He Gojiee YKa3aHHBIX B
Tabmune.

Wznanne odmmuambHoe IlepeneuyaTka pocopeumeHna

*
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3HAYEHHE OTHOCHTEMBHBIX noTeph XOJOCTOrO X004 1, HE
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TTaxTHbie
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KapycensHnie 0,12
bapabannrie
TIpoTsxeie
Bawnnakie

KamepHbie ¢ BRITBHKHBIM TOI0M 0.16
DneBaTopHEIE ’
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10. Ponbranrosbie
11. TonkaTtennHbIe

(0,20
12, C OyIhCHPYIOMIIM TIOIOM
13. C mrararmomym momgoM

14. Konmnakosere 0,25

15. Kouseliepuoie 0,30

OTHOCHTCIBHEC TIOTSPH XOJIOCTOTO X042 (1) pacCUMTHBAIOT mo dopmyine (10) nmpunoxeHnd 1.
2. B obueM civ4ae oIS nedeil HMEeeT MECTO paBEHCTBO

E =E
TTomyaeHHOE IO HOMOTpaMMe 3HATCHIE YASTEHOTO pacxona HeprHH (F ) TOmTeKHT KOppeKTHPOBKE
B CICSOYIOIINX CITYIasdx:
2.1. Ecmm BMecTe ¢ CagKOH HArpeBarTCs BCIIOMOIATeIbHEIC YCTPOHCTBA, MOJASTCd BO3OYX paszbas-

JICHHS WIH 3alIATHE Ta3, TOrNa 3HAYCHHUC BCIMIHAE F YMHOXKAIOT Ha KohhuImeHT K, pacCIUTHIBAC-
MEIH TI0 chopmyne (14) npunoxkenus 1, T. e.:

E,=E-K

2.2. Ecam png obecredeHNS HATPEBA CANKH B TTEYH MOCTOSHHO Paf0Tal0T BCIOMOTATETRHEE TTEYHEE
MEXaHH3MBI, TOTIA K 3HAYCHHUIO BeNHanHE (F) npubapisior 3Ha49eHNe BeXMIHHEL (£,), onpenenseMoe 1o
dopmyire (7) MpHIOKCHAL 1, T. €.

E,=E+E,.

2.3. Eciu B IIe9H OpraHu30BaHa PeKYMNepalnd TeIa, TOra U3 3HaYcHHT (£ ) BEUNTAIOT 3HAUYCHHC
BETIINHE (F5), onpenengemoe no ¢opmyre (8) IpIWIOKeHNT 1, T. e.:

E =F—F;.
2.4, IIpn HaMWM4YMK BCeX YKA3aHHBLIX B Mil. 2.1—2.3 (pakTopoB HMEET MECTO PaBEHCTBO
EJ1 =F. K+ E,—E;

3. IIpu onpemeneHHN TEHCTBHTENIBHOTO PACXOIA SHEPTHH C IIETLI0 IPOBEPKHA COOMIOICHNS YIETh-
HOTO pacxola SHEPIHH JTOLKHE OHITE BEITOTHEHH TpeboBaHUST, TIPHBEICHHEIE HIKE.

3.1. Pexum paboTH 000pYIOBAHHSA JOILKEH OBITE HENPEPEIBHEIM.

DIeKTponeyYb J0DKHA HAXOIUTECH B CTAIIMOHAPHOM COCTOSHHH IIPH HOMHHANBEHOH padodc TeMIe-
patype.

3.2. MomHOCTE MEKTPOINCYH IOIKHA OBHTE HOMHHANBHAS,

3.3, OTKIOHCHM OT HOMHHAILHOTO HAIIPSOKCHHA B CETH HE ITOKHEI IIPeBRIIATE 5 %. Pacxon smek-
TPO3ZHEPTHH CIEIYeT H3MEPATE HEIIOCPSICTBCHHO 33 IMAaBHEM BEIKITIOYATCIICM.

3.4, Cagky MeTanla NpelBapHUTEIbHO HE HATPEBAIOT.

3.5. Ilepen Ha4amoOM MCHEBITAHMA MeYb JOJIKHA IPOpaloTaTh B IOCTOSHHOM PEXHMME He MEHEEe OIHO-
ro IUK/Ia HAarpeBa MeTamna.

IIpomomKkHATETEHOCTE NCOHTAHUIA JOMKHA COCTARIATE HE MEHee IBYX I[THKIOB HATPEBA.

4. B yoenbpHBIH pacxol HEepTHH He BETIOUYAKT PacXold 3ICKTPOSHSPTHH Hal

3arpy3Ky IICUH;

MEPEIBHKCHHE CATKH,

TEXHOTOTHYECKIE TIPOCTON TIEYH.
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5. JleHCTBUTCALHEI pacXod SIICKTPOSHEPTHH, HOTpedIgeMoil TOTEKO Ha HArpeB 1 T cagkH B TK000i
nedn, (E,;) paccUUTHBAIOT N0 METOTHKE, H3TOKEHHOH B NMPHIOKEHHUH 1.

6. HcHCTBATCIBHLIH pacxod 2ICKTPOHEPTHA, TToTpedIgeMoil g TeIutoBoi o0paboTKH 1 T CankH B
mroGoii iean, (F) TIpH TIPOBETEHNN KOHKPETHOTO TEXHOIOTMIECKOTO MPOIECCa PACCTUTHIBAIOT MO METO-
IHKC, M3I0KCHHON B IMPHITOKCHAH 2.

7. 3HaueHHI BETHINH En, E, n E_ yKasHBaloT B TACTIOPTE HA IMEYb.

ITPHAOXEHHE 1
Obaszamenshoe

OunpeseieHde AEHCTBHTEILHOIO PACX0AA DIEKTPOSHEPIHH DIEKTPONCUAMH CONPOTHBIEHUA KOCBEHHOTO
narpesa (E,), norpedisemMoil ToJbKO HA HArpes 1 T caaku

1. JeficTBHTENBHEIN pacxoxn NekTposHeprini (£,) B KIIOBATT-Yacax HA TOHHY, IOTPeGIsIe MOl TOIBKO s Ha-
rpeBa CalKH, PACCUYHTHIBAIOT 10 GOPMYIIE

by = B+ Ey— E, (1

roe K — MHAHMATBHBI PACXOI IEKTPOIHEPTHI Ha HAMPEB CAIKH, BCIIOMOTATEIBHBIX YCTPOICTE (TAPEI, MOIBECOK i
MEXAHI3MOB, TPAHCIOPTHPYIOMMX CANKY BHYTPH [1e9H) H BO3TyXa pa3baBiIeHnsa FIIH 3aIHTHOIO rasa;
F>— pacxon aneKTpOsHEprad Ha padoTy BCIIOMOTATEBHBIX [TEUYHBIX MEXAHH3MOB (BEHTHIATOPOB 30H ONJIAXKIC-
HHA, TIOOAYH I BEIOPOCA BO3OYXA pa30aBiIeHNd 1 T. 1.);
F3— BOo3BpaT (pexyneparyis) 3NeKTPO3HEPIHH (B CIyYae HATPERA XOMOJHOTO METAIUTA, MOCTYIAIIIETO B MeYh, 34
CYeT MCIONB30BAHNA TEIUIA METaJlId, VKE BHIIUSIIIero M3 IewH).
1.1. Pacxop 3neKTpO3HEPTHH HA HATPER CAAKH, BCITOMOTATELHEIX YCTPOCTB W BO3MYXA pasOaBleHHd MITH 3a-
IHATHOTO Ta3a (E|) paccHuTHIBAIOT N0 Gopmyne

0.85-(N,+ N,)- B (2)
085-(N, + N)—-N,’

Elz

rae 0,85 — kos(duimeHT MCTons30BAHAA MOITHOCTH TIEYH;
N| — VCTAHOBISHHAS MOIAOCTh HATPEBATETHHAIX DINEMEHTOR Mevdr, KBT;
Ny — nmoTpebisieMas MOIHOCTh BEHTHISTOPOB LIMPKYIIIII BO3IYXA B 30HAX HATPEBA ST NPH 38 0aHHOA TeM-
neparype Bosoyxa, kKBr;
N3 — IHOoTepH MOIHOCTH IIEYH IPH XOJIOCTOM XOAe NP 3aJaHHON TeMmIlepaType Bosnyxa, KBt
B — cymmapHOe Ternocoaepxanne npu Harpese ot 20 °C no saganHoit Temnepatypsi (£), KBT - /T, paccanThI-
BaeMoe no dopmMyne

B :Bl +BQ +B3, (3)

e By — rtemnocopepxkanve 1 T cankw, KBt - 9/T;
By — TemoconepiKanie BCIIOMOTATEBHbIX YCTPOCTE, npuxoaanrmxes wa 1 T cagki, kBt - a/T;
By — TermnmocoepikaHne MoAaBAEMOTo BO3IYXA pa30apneHIs FITH 3AIUTHOTO TA34 38 BpeMsl HArPEeBa, MPUXOIATe-
rocs wa 1 T cagki, KBT - /T
TIpn stoMm (B)), (By) u (B;) paCCYNTHIBAIOT T HOPMYyTAM

C.(t,-20) (4)

1) B =—e )

Y i
rae C— cpenHsds yHelbHAS TEIUIOEMKOCTh HArpesaeMoli caiky B MHTepBane Temueparyp warpesa, kJx/(t- "C),
f, — Temreparypa Harpesa caaku, “C;
C -(r —200- M (3)
2 B — ~u c u’
U Y]

rae (; — CpenHsd yAeNbHAs TEIOSMKOCTE MATEPHATA BCITOMOTATEIbHEIX YCTPOHCTE B MHTEPBANE TEMITSPATYP HArpe-
B, kKJ/Ix/(T - °C),
My, — Macca BCIOMOTATENBHBIX VCTPOHCTE B HATEPBAJIC TEMIIEPATYp Harpesa, T,
M — macca canku, T;
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_G 6 -20)-G 6
3) B3_ 36~1030M la ()

rae C, — cpemHss yaenbHad TeloeMKOCTh BO3IYXA B MHTEpPBANE TeMmmepatyp Harpesa, k/x /(T *C);
G — pacxon Bo3Oyxa paz0aBleHHs IO Macce, T/9;
T — BpeMs IONAYH BO3NyXa pa3dasieris, d.
1.2. Pacxon 3ieKIposHeprii Ha paboTy BCIIOMOTATE IBHEIX IISTHBX MEXaHIM3MOB (£5) pacCaiTEIBaroT 1o Gopiy-
ne

N, 7
E = ?4 ) (7)
rae Ny — moTtpebngemMas MOIHOCTE SMEKTPOTIPHBOIOE BCIOMOTATENRHEIX TETHEIX MEXAHH3MORB, KBT;
P — 1pou3BOOUTENBHOCTE TS9N, T/4.
1.3. Bosspar (pexyneparyro) sHeprun (£;) paccuntrsaioT no Gopyyne
Y (8)
£y E 3
roe () — KOMHYECTRO PEKYNePHPYEMOro TEIUaA B 4ac, KBT.
2. B obmem crnyuae ona nedeil mMeeT MeCcTO paBeHCTBO

EH :El . (9)

DTO JaeT BOIMOXHOCTE IPEICTABITE VIIbHES PACXOIbl SHeprini B rpadiraeckoll dopme B Biie cemelcTsa mpsi-
MEIX (B KOOpHMHATAX «F — £»), PACIIOICKEHIE KOTOPIX XAPAKTEPIH3VETCs JHATCHIEM OTHOCHTEIBHEIX TOTEPh X0JI0¢-
TOrC X0/, ONpeae/IgeMEIM 1o GropMyIe

N (10)

TSN,

e N — MOIHOCTE XOJIOCTOr0 X0Ka.
Vuuteieag Gopmynsl (2) — (6), npeobpasyeM BeipaxeHne (9) U monyyaem

e G

£ = (1

36-10° (085 )

Tax xax ¢ = C, =920 KL% /(T . "C), HOMYIUM CIEYIONIYIO 3aBHCHMOCT
£, —20 [1 c, M, Cv~G-rl] (12)

E, =E.- K =0,217.

L+ +
085 -mn 920 M 920 M
e £ =0217. 520, (13)
0,85 —n
K:1+CM'MH+CV‘G'TI (14)

920.-M  920-M

Brrpaxerye (13) MCIOIB3YIOT IS MOCTPOSHIS HOMOTIPAMMEL.



IocCr 27867—88 C. 5

HPHITOXKEHHE 2
O6aszamenbloe

Onpenenenne AEHCTBHTEILHOIO PACX0AA JMEKTPOIHEPIMHM DIEKTPONEIAMH CONPOTHBIEHHS KOCBEHHOIO HATPEsa
(E,), norpedasemMoii 1ua Temwiogoil o0padorku 1 T cajaku, IpH NPOBEJEHHH KOHKPETHOrO TEXHOMIOIHIECKOT0 Opouecca

Heftcrsrrenpaeift pacxon 3nekrposHeprin (£) B KHIOBATT-9ACAX HA TOHAY, HOTPEOIAeMOl IPH IPOBENEHIN
KOHKPETHOTO TeXHOJIOTHIECKOrO MPOIECca, PACCYHTRIBAIOT 1o hopMyne

ET:E1+E2—E3 +E4 +E5. (15)

B sTOM criyyae, Kpome YITeHHBIX B MPHIOXeHHH | (hakTopoB, BIMSIONINX HA VASTBHEIA PACX0/, JOOABNSIOT YHC-
TO TEXHOJIOTHYECKHE KOMHYECTRA AKKYMYTHPOBAHHOTO TETITA TIPH TIPOBENSHITH TTPOLECCa OXTAKIEHIS CATKH B TICTH.
B dopuye (15):
E|, K, E; — no npunoxenno 1;
£, — pacxon 5MeKTPOSHEPIIIL IIPH XOIOCTOM X0/e TIeYN IIPH BEIAEPKKe Cagku, KBT - 4/T, paccuursisaemblii o
topmyne
g=Mn (16)
M
TIE T, — BPEMS BEINEPKKH CANKI B I,
N3y — 110 IpHIOXKEeHIO 1;
E5 — pacxon 3neKTpOsHEPIHH Ha BOCCTAHOBISHHE MOTEPSHHOre aKKyMyJIHPOBAAHOMO TEIDA IPH IPOBEISHITN
MPOLecca OXJIARIEHIS Caaki B mmedy, KBT - /T, paccunThisaeMbriii mo dopMyine

E _N () (17)
5 My

rie f — HAYANBHAS TeMIEPATyYpa OXIaxmenms weaw, *C,
fH — KOHEUHAS TeMieparypa oxoraxmers mean, "C;
T3 — BpeMd OXIAXIEHNS [IeYr BMECTe ¢ CanKo, d.
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Iloctranosnenmem I'ocyaapcreennoro KomuTera CCCP no crammapram ot 27.10.88 Ne 35363 cramaapr
Cosera Dronomuueckoii Bzaamonomomu CT COB 6030—87 «Daekrponeud conpoTHBICHHs A1 HATpe-
BA H TePMHYECKOH 00padOTKN ANIOMHHAA H €r0 CINIABOB. YeAbHBIH pACX0/ 2JMeKTPOIHEPTHH» BBeIeH B
JieificTBHE HelmocpeNcTBEHAO B KadecTBe rocyaapersentHoro cragmapra CCCP c 01.01.90
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