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Parameter identification of heat trander model based on adaptive
ant colony optim ization algor ithm

J1 Zhenping’, X IE Zh{ ,MA Jiao-chend

(1 School of Infomation Science & Engineering, Shenyang L igong U niversity, Shenyang 110168, Ching;
2 Northeastern U niversity)

Abstract: For calibration of ®lidification and heat trander model of billet, a paraneter identification
method based on adaptive ant colony optimization (AACO) algorithm was developed Firstly, olidifica
tion shell thickness of billet wasmeasured by nail shooting at different positions under different condi-
tions Following that, according to measured data st and numerical lution of lidification heat trans
fer model, paraneter identification was carried out through adgptive ant colony optmization algoritm
and heat trandfer coefficient at any cooling segnent of secondary cooling zonewas detemined Finally,
meaauring tamperature at exit of secondary cooling 2one and shell thickness of billet were compared
with calculation resultsof lidification heat trander model with identified parameters The results show
that determined parameters are correct The calibrated model has been used in several casters for opti-
mization of distribution of secondary cooling water
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1 , 9
n G, j) (12) Table1l Meaauring dataof segnent1 at3.07m
| Vi, | from meniscus
1.
n (X| Vi ) 10 (12) / / / / /
y‘*_ (i -1 9 jIO 9) (m/min) (t/h) (t/h) (t/h) mm
P ’ 1 210 9.87 12. 26 3.03 27
a, 0, 0 Y 2 212 9.80 12.19 3.01 25
2.3.3 AQO 3 219 10.18 13.09 3.13 26
1 4 221 10.33 13.43 3.21 24
L 5 262  10.84 19.93 4.50 24
Nemax, N. =0, m, 6 2.63 10. 85 20. 25 4.55 24
9 Table2 M easuring data of segnent2 at8. 71 m
3 — (4) from meniscus
I =1,
L / / / / /
' ' (m/min)  (t/h) (t/h) (t/h) mm
1 ' (5) 1 2.2 9.88 12.15 2.79 49
2 2.39 9.84 14. 42 2.96 47
4 i =i +1, i 9, 5 3 2.21 9. 86 11.79 2.95 48
4 198 8.59 7.91 2.64 51
’ 3 5 2.10 9.39 9.22 2.76 50
5 , path (m, 9) 6 212 971 10.15 2.73 50
I (11) a 1 lu 2 a 3
3.2
(9) Foi 12
, ACO
6 :Nc <N, +1, 6), (7, (8) R
7 Ne <Nemax [10] :
, 3 5 Ne>Ngwa N < A
N o ' Y =0.4p =0.3,m =50, Ppin = 0.17T, =0. 1,
0,0, O Q =100 =3B =3,N¢ps =50
3 0, =3.50, =4.17,0, =
3.1 4.80
( ) ,
, 150
mm X 150 mm, Q235, Q235 )
(13) (14) T
Ts 1515 ,1488 3 :1.92,2.20,2.42m/min, 2
, 1548 3.07m 8.71m
T, =1537-88 (C) - 250 (9) - & (Si) - 3 4 , 2
80 (Mn) - 3@ (Mn) (13) ,
Ts =1535- 20@ (C) - 12. 30 (Si) - 4mm,
6.80 (Mn) - 124.%0 (P) - 183. % (9)
(14)
3 1
, 1 2 10.86m
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3 3.07m
Table 3 Camparion betveen the calculated and measured shell thickness at 3. 07 m fran meniscus
. /mm
/ (m/min) /mm /mm
1 2 3 4 5
1.92 28.1 26.5 27 28 26 26 25
2.20 26.6 25.2 25 27 25 24 23
2.42 25.3 24.1 23 25 25 23 22
4 8.71m
Table 4 Camparion betveen the calculated and measured shell thickness at 8. 72 m fran meniscus
. /mm
/ (m/min) /mm /mm
1 2 3 4 5
1.92 59.8 52.8 52 54 51 53 55
2.20 54.7 48. 4 48 46 45 49 a7
2.42 52.3 46.1 45 44 46 48 47
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Fig.3 Camparin betveen measured and predicted billet
wurface tamperature at exit of secondary cooling chamber
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