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Design on functional chaos optimizer about consumption of
liquefied petroleum gas in copper refining process
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Abstract: A true objective functional about the least consumption of liquefied petroleum gas(LPG) in the copper
refining process was established based on heat transfer mechanism in reduction phase in copper refining process.
After the true objective functional is processed by fusing functional analysis and chaos optimization algorithm, a
functional chaos optimizer about consumption of liquefied petroleum gas, from which the optimal consumption of liq-
uefied petroleum gas, optimal rising temperature and optimal rising temperature velocity about smoke can be decided
in copper refining process, is gotten. The application results reveal that the consumption of liquefied petroleum gas
per ton anode copper is reduced by 9. 20% and the burning conditions in copper refining rotary anode furnace are also

improved.
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X g BREE 1 kg WAL S HRDRE b JBe 9 A
RO, k) kg; Q. RS I b b I P B v 3R T
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X Co AF BTN TAEHBIHNE REL Co=
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D+ x 102, m’/kg; CuHi RIRNH

JEK 2V G WAL BT &5 54K CoH W WARTR 5%
% ; Vo, NESAMPBE/RTE, kg/mol; T K TJ:HQL
], h.

m)aH;

A3 19)  (22) WA AR o Ji e 7
AR G R
G= G:+ Gy (23)

1.2 BUSKEFEZERRERILIZIRIT

FEMDRS HRRLRE A, ARS8 =10y BTN 1 e
A7 R AR 5 R A e A 3 N R R R A R A
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L
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B 1 BRI A 1 S
Fig. 1 Configuration of functional chaos
optimizer about consumption of

liquefied petroleum gas
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Mo Uit B2 1R VR A AU B 4 VR YU L DA 700~ 900
L/h, BT SR n= 1. 1~ 1.4, 15 [8]
SRA P RS PR B L Ry R DA R R AR
FERIANENIT AR AL, LA E AR S 303858 o 30 U 1 4
i, HEAEN RN TIREE N, BESHw e EE
A T IR AR SR SR A RT3 R, R
SPRAL ST FE H ARz R AL, WAL SR AR
I 700~ 850 L/ h, BIATSIHFERE n= 1. 05~
1.20.

MY I3 26 = B e vt vkl s AT AL <
FEVZ BRIV AL A 25 BT 5 WAL SRR L 18] 2
N o AERIBATHT, WASRFEIIAE 5.3 ke/ t FHARAR
PLE, MERESAT R 7 A~ H (2003 4 12 A E
2004 4 1 HEPRERRE) N, WAL FEIE4. 6
ke/t AT LA, WAL SRAETL 13. 2% . BRAFE4%
AP BHAER 30 5 ¢ VR, NIRRT A AL 210 t,
A SR 2 920 yuan/ t T, WU RS 44 BH Al
PR AT RIS AS 61,3 10

& W AR
o o to =
T T T T

Consamption/(kg*t1)

b
[=)}
T

>
~
T
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B2 RJWZ R AL A5 105 AL R FEX B
Fig.2 Consumption of liquefied petroleum gas
per ton anode copper after trying running
functional chaos optimizer in comparison
with previous consumption of liquefied

petroleum gas per ton anode copper
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957, 0 b R M B AR 1 ) T, AT 3R
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FIRTBRY) CO ANREAE X IRBe S N IE— D IAKE, 1
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KMz RIS 5, HORERYIREE P
RIATRY) CO, (AUSRATAE 02, HIL, SEFrAE™
R R I A RIS T, AT RE > v RN

=]

H .
2.2.2 JHBIHRGABRAS 2 0 RE
sz iRt ds Jm, e i e/ = E R
U RS AR i 3 A PO R AR Pt 2 SR RE SR T
W Tz RS i T e R R R,
T2 s . IR 2 W HH, RS MR T R P HE A
R ZREMAASRIZITHI 0. 5 CO & &
Table 1 Consistence of O2 and CO before trying

running functional chaos optimizer

Item | 02)/ % K CO)/ %
1 | 3.5
3 1.7 3.7
3 2.4 4.1
4 1.8 3.5
5 1.6 3.8
6 2.0 4.1

T2 A D HEH AR 2 R T
Table 2 Ringelman concentration of
smoke from chimney exit after
trying running functional chaos optimizer
in comparison with previous

Ringelman concentration of smoke

S b M easurement Ringelman
Condition .
date concentration
2003-07~10 4-5
Before
trying 2003-07 11 4-5
running
20031010 4-5
200310711 4°5
20031012 2
2003-10~ 13 2
After
trying 2003 - 1208 2
running
2003~ 10709 2
200407~ 24 3
2004 - 07~ 26 2
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