93 S ALE A o) 814 5 9] =24 (1993.10.20~22)

ARE BAZRNAL e AR B4 9 Agud 74

°

* *

B9 B4zt At awst, a4, oaw’. aze
Aot Faoith Sk
tEAFAATE
Correlation Analysis of Variables and Construction of Experimental Model

for a Cement Grinding Process
LY. Hwang, S.H. Bang*. G.B. Kim*. H.D. Lee*. G. Jeon*. W.K. Lee, K.S. Lee

Dept. of Chem. Eng., Sogang University
*Tong Yang Central Laboratories

" ABSTRACT

Grinding in the cement industry is a very
energy-exacting process, therefore it is
essential that these systems should operate
with the highest possible efficiency. But,
Cement grinding process is a complicated
nonlinear systemm with large dead time, very
noisy signal and many stochastic disturbances.
'-So, it is difficult to develope mathematic
process model. This paper presents correlation
analysis of process variables and construction
of experimental model for a ball mill grinding

process.

1. A8

AlE FFelA 433 AgsEe AY
< A AHEHEe 50-70%& AAEHY AA
Az Y7t 20-30%8 AAYrE. w444y
§3e UM FTH AR BHE a7H
o & AFY J=E 93 71eN2 fA%d
A ARFE Sz} AlA} Ao, 2y AdE
B3R LE A A FEH @] Y3},
A QAo Hm, vldgHely, AePol UE
FARelnz AAY TAH AP ot °IF
AX F3) EH4FTH 2dFY &I} He F

— 576 —

H F8 WSEENY JueA BHe w4 23
A A7le Zed AW ZHo) FIY WLE
gge] oJHet wetM AWE PHTAHY FY
T FA ZAYS AAAE FHY Fo wss
e FBUA BN A4S0 49 =Y 7
Aol Mesjoje} gl

B dFOME FEANUE AT 29
doleg o]gste] AHdE BHFHAN 73
Bol AlEEE B 2 EAFA oy F F
Ase 98 FFF 2EY, U FTIFY, v
guole AY, U &Peld o T2 WEE
o) AB@A A identification® 3t B

2 FxE AXNAG

2. 338

FYANUENA AdE BEHE 98 AHEs)
I e E47]1E ball mille] ¥4FU Frdo
. ¥ A= diaphragme] ol 2709 4= v
FolA Qe 1ol E ¥ A37(s 100 mm - ¢
60 mm)& FZ & ZEHI} o)FoXu, 2E
g HEAES ° FTFF7CN g8 9 24=
olgdrl 249 e Fz viEdoln 2¥P
T (¢ 50 mm - ¢ 17 mm)?} Fx @

B9 BAFHL 3 Z(closed circuit) ¥



Aoz 9 EMd ¥d71¢
separator, AAZAA E.P.(electrostatic
precipitator), & B/F(bag filter)2 T4 %9} gl
o "Weld  Hid HEHELE  wEso]
B/E(bucket elevator)e] A3 EFFAAU
separator®] F<4¥cl. SeparatorfM = T3}
AL Eddled =Ee U 142 5939 A
B A7 2, HELE A/S(air slide), F/C(flow
conveyor), B/ES 2] X o] ol&] &= silo
of Agd. AHE Axg A ALde U8
2E 24FANAH A2 YA $AXNAA
A Hag o 3-4% B= ANDER TP
a9 18 49wt B 4 E4F4 4% ¥+

xolt.

cyclone air

coarse
parator Bucket
Elevator
final product
fresh feed| total feed B/E pover
MiLL
sound fevel

-

Fig. 1. Block-scheme of the end-discharge ball mill-classifier system. |
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Fig. 2. Plot of the process data.
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Fig. 3. Cross-covaiiance between total feed, sound level B/E power.
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Fig. 4 Plot of the output variable-B/E power{a)
and the input variable-total feed(b).
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Fig. 5. Power spectral density of B/E power.
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Fig. 12. Plot of the output varisble' sound level(a)
and the input variable: total feed(b).
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Crosy correlation {unction belween input(total feed) & residuals

0.1
=100 -a¢ -80 ~40 -20 o 20 40 L. B8O 100

Fig. 16. Normalized cross correlation function between
input(total feed) and prediction error.

5. d&

B dTelHe B U BAFHY T8 v
A A FEY, AWAdwoly HY, ¥ =
Wte] JAEA EA I} identificationd& £33t
'Y BT ¢ 4Y 2EL AASAG

A D T U 14 Alele] BT AR
NZHe 4178, ¥ 2494 9 274X B
ARATL 9008, 18l Y YFofA Y &7
7tx el A A BF MFARE 1400802
gz dA 2] dolel BAE $3o 2
TEFE YHAFE wAdA oy AYLE &
52 3t U FA dste A5 (624
6]%1 ARMAX 24& Fach = 4 FFFe
YU,z 4 SYHds 2YiSE e Q0
T3 diste] 247 [6 2 4 013) ARMAX =
9& 7. 47e] Z9E correlation testd]
o3t A3l

FaE™

{1} Keviczky, L., Hilger, M., “Mathematics
and Control Engineering of Grinding

Technology”, Kluwer Academic
Publishers, Dordrecht, 1989.

[2] Ljung, L. "System Identification-Theory

— 581 —

for the User”, Prentice-Hall, Englewood
Cliffs, N.J., 1987.

[3] Torsten Soderstrom, Petre Stoica, "System
Identification”, Prentice-Hall International,
London, 1989,

(4] Joan Dore Landau, "System Identification
and Control Design”, Prentice-Hall,
Englewood Cliffs, N.J., 1990.

[5] Austin, L.G. Bhatia, VK, "Experimental
Methods for Grinding Studies in
Laboratory Mills”, Powder Technology,5.
pp261-266, 1972.

[6] Keviczky, L., “Nonlinear Dynamic
Identification of Cement Mill to be
Optimized”, 4th IFAC Symp. on Ident.
and Syst. Par. Est, Thilisi,
pp388-396, 1976.

7] Schulz, R, “Adaptive Control of a Ball
Mill with Self~Tuning Reference Model”,
Proc. of IFAC/IFIP Symp. on Real-Time
Digital Control Appls, Guadalajara,
Mexico, pp203-207, 1983.



