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Satidactory optimization of raw durry arrangement for process of
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Abstract : A satidactory optimization approach is proposed for the raw durry arrangement in the process of aumina
production. A satidfactory degree function based on the satif action degree of the decison-maker is defined to eval uate
the performance of optima objectives, and a synthess satiSactory degree function is constructed to evaluate
optimization results. The satisfactory optimization problem is solved by an improved genetic algorithm where the
crosover rate and mutation rate are adjusted according to fitness function. The optimization results show that the
computational eficiency isincreased greatly , the compostion fluctuation in mixed raw durry is decreased a lot , and
more satiSFactory performances are achieved than that of traditional methods. The computation results based on the
industrial data show the effectiveness and practicality of the proposed approach.
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Fnar = foar (X) =
a z xiVi Kina,0) [ [ Z XiVi Kica,oy +
b z XiVi Ki(re,0,) ] , (2)
Fcan = f(ar (X) =
c Z xiVi Ki(co) [ z xiVi Ki(so,) , (3

Farr = farm (X) =

Z xiVi Kiai,0y [ z XiVi Ki(so,) . (4
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{LNa < Rnar € Una, Laa € Ricar < Uca,

Larr € Ravr < Uarr, Nmin € N £ Nmax. (3
Rmvar , Rcar R r
iUna,Lna,Uca,Lca Ual,Lal
7 Nmax Nmin

Rinar (X) =

Rna R)

ai(l

n

Xi) Vi Ki(NaQO)/ ( Z (1 - xi)vi Kica,o,) +

b i (1- %) viKire,0p) (6)
Rer = Rear (X) =
c i(l - xi) Vi Kio) [ i(l - xi) viKigso,) ,  (7)
Rarm = Ravr (X) =

Z (1- xi)wv Ki(AI203)/ z (1- x) viKisoy. (8)
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fear € Scar +Acar +A Mcar, (13) 3.2
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[ f min) = Swar - Dnar, S :
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frnar(Max) = Swvar +Anar, i i
fear(Min) = Scr - Acwr FR(X) Fnar , Fcar Fairr
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fear(mMax) = Scar +Acar, » Wi '
farr(Min) = Savr - Davr, Fi (X) (
farr(Max) = Sarr +Aarr. ’
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1. f min) - f
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CaO NaO S0 Fe03 Al20s
B6 11.00 18.73 5.22 3.25 25.93 25 12 min,
B7 10.20 17.62 5.84 3.34  27.07 : ;
B8 11.28 17.02 5.77 3.36 27.75 46 ,
B10  10.60 17.18 5.45 3.19 28.26 10 min ,
B1l  10.38 16.92 5.80 3.41 27.23 ,
B12 10.90 16.74 5.39  3.49 27.97 2005 9 ,
B13  10.50 18.43 5.05 3.22 26.84 ;
Bl4 10.80 16.76 6.14 3.44 27.91 , 1 3
B15 10.10 19.63 5.12 3.26 26.42 1.15 L EMER
B16 11.00 17.23 6.04 3.31 27.69 % 118 WER LR
B17 11.35 18.25 536 3.21 2501 Z ‘
B20 10.65 17.98 5.56 3.41 27.23 g k08
B21 10.75 17.91 5.94 3.36 26.95 ‘u% 1.0
B22 10.85 17.36 6.11  3.22 27.02 0.95 ) ; ;
B24 11.00 16.83 6.11 3.38  28.00 S 91‘ AT s R
B25 11.02 17.11 6.18 3.21 27.55 I
B27 10.10 17.53 5.77 3.42 27.46 !
B28  10.00 17.21 563 3.16 26.18 e T {2
& 2.15) ., rWEMLER S
. Nmin = 3, Nmx = 8; L g o
=0.99,Uy = 1.10;Lc = 2.02,Uc = 2.15;La = m 210y
4.65,Ux = 4.83; 311 m’*; ;g 2.05}
[Na/R] [Ca/R] [Al/R] =0.98 2.075 4.9. A IR, IS BT
pop-size: 100, 19 55 91 127 163 199
T=20001 =0 =W = 1. 2 LS
2
2 2Pl ~ATEmLR
, Ec ~ HEMUER
il |
=
’ #
g
, 425 . . . .
19 55 91 127 163 199
, ERE1/€
, | s
2
I %
3 B11, B15, B25 0.99 2.075 4.93 0.99 2.093 4.75 80
4 B9, B13, B22, B27 0.98 2.081 4.91 0.97 2.002 4.84 75
5 B8, B10, B13, B21, B27 0.99 2.056 4.83 0.99 2.075 4.72 72
6 B6,B10, B11, B14, B15, B27 0.98 2.032 4.93 0.99 2.021 4.71 90
7 B6,B8,B10, B1l, B12, B16, B22 0.97 2.031 4.84 0.99 2.097 4.69 68
8 B6,B7,B10, B11, B14, B19, B22, B26 0.98 2.021 4.98 0.99 2.018 4.67 85
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