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Abstract: A real objective functional about the least consumption of heavy oil in the copper refining process is estab-
lished based on heat transfer mechanism in heat preservation phase and oxidation phase in copper refining process. After
processing the objective functional by fusing functional analysis and chaos optimization algorithm, a functional chaos opti-
mizer about heavy oil consumption is obtained, from which the optimal heavy oil consumption, optimal rising temperature
and optimal velocity of rising temperature about crude copper liquid can be decided in copper refining process. The results
of its application reveal that heavy oil consumption per ton of anode copper has been reduced by 9.20% and Ringelman
concentration of fume from chimney of copper refining rotary anode furnace has also been changed from 3 to 1.
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2.1 PR By Bt 2 a9 #E S A 4k B B (Optimal
model of heavy oil consuming in heat preser-
vation phase)
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Fig. 1 Configuration of functional chaos optimizer about

heavy oil consumption
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Fig. 2 Curve of optimal rising temperature velocity about

the fume in heat preservation phase
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3 Ez KR4 ES D H (Application of
functional chaos optimizer about heavy oil
consumption)
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3.1 TEER R (Effect of saving energy)

FEARIZ AT T I FE7Z oR VR T Ak 3% DUAT, iR
T O DA R S50k B B ) Vil 9 R R A Y T
400~600 L/h, BA S IHAE R Bin=1.1~1.4, {0k
RIS R) Bt 0 2 o (R 25 (R A T s i 20 DA
WA AR, DL RS 5l il 1
i, BN T T ORIE I, A S50 e (H A
B BB AEAN S M ORI B A A TR R AT
TH 6] F il v KB H bRz R AL, T R
FElA300~450 kg/h, BA A I FE R £in=1.05~1.15.

MO 5 0 37 26 7= B0 g 4 v B ok), i AR R
TR A %8 5018 AT 1T 5 FE il S RE X e 6T .
26 IS AT A, Hl B G, 34 1E32.6 ke/tBH B 4 LL
b, mAEREIE AT S 19224 H (2003412 200441 H
PL 200541 H-200542 H b 4 K5 # 5m KAE)W, &

6 VZ BRI AL A RIS AT A 5 F A FERT L
Fig. 6 Heavy oil consumption per ton of anode copper after
trying running functional chaos optimizer in
comparison with previous heavy oil consumption

per ton anode copper

3.2 HRZAA (Effect of saving energy)
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Table 1 Contents of O, and CO before trying running
functional chaos optimizer about heavy oil

consumption

mWEH 1 2 3 4 5 6

56 6.0
19 22

0,/% 62 58 65 63
CO/% 15 18 20 14

KHRZ BRI 2 )5, SRS e v oK
WRRYICO, (B RAFAEO,, L, Rz i 4 47
IR 3, D A i P R

UEAh, AR s i as ki AT )5, W aAr /e H
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Table 2 Ringelman concentration of fume from chimney

- WEH WE s k2R
03/07/10  JHE 3
03/07/11  JHE O 3
WIZATHT 03/10/10  HEID 3
03/10/11  HHEI X 1
03/10/12  JHIEI X 1
04/07/23  HHE A 1
WizfTha 04/12/08  HHIAI 1
05/04/09  HH A I 1

4 45 (Conclusion)
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Pk %% 5, T RE i 2 1932.6 kg/tBH AR i DL L
FAG£129.6 kg/tBHBAR LU, Z5 3 HLUFERE11%9.20%; UL
AN, AR IR B8R J0e 7= ) TR R L T IR C O, DRG Ik ik
FEMH G HEKR MRS 2 BB N B3 T 140, ANA7AE S BRI
4.

3) FEIHTEFEIZ BRVRVEL AL w1 T B, AR
FamACAT R AL R A 77 . BE— 20 R AR A 1)
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N T80 8 R4 FE A I A 5 B, G4 3
OB mres ARk mAdr DLRARRERE S KT JuH
T H .
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