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Development of a Visual Information Technique of Nonstationary Fluctuations in a Blast Furnace Process

Shinroku MATSUZAKI, Masahiro ITou, Masaaki NAITO, Makoto IsOBE and Kazumoto KAKIUCHI

Synopsis : By turning stave temperature and shaft pressure data, collected by a numbers of sensors spatially located circumferentially and vertically in

the blast furnace, into images distributed in two dimensions, we have succeeded in quantitatively and objectively visualizing shaft pressure

variations and spatial changes caused by slipping in the blast furnace. In addition, combining the two-dimensional distribution of secondarily

processed data of changes in space and time with the progress of operation data enables early detection of shaft pressure fluctuations. The

conjecture that the uneven distribution of voids in the blast furnace may be the cause of shaft pressure fluctuations has been confirmed by our

model experiments. It has been also found that there exists a relationship between the cohesive zone root position, assumed by the visualized

two-dimensional image of the stave temperature change over time, and the origins of shaft pressure fluctuations.

Key words : blast furnace; pressure distribution; stave temperature; unstable operation; cohesive zone.
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Fig. 1. Relationship between the phenomena and causes of
operating condition disorder.
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Fig. 2. Example of unstable operation data.
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Fig. 3. Two-dimensional image of shaft pressure.
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Fig. 4. Time trends of height direction distribution of stave
temperature and shaft pressure.

AF—TiRES B L URT - TREORBEIEL,
Fig. 3 & BAROME 1M & & & Ao 2 X TTrl R LEE & &
LCHEBLZED%, Fig. 5D a)~e)liind,

Fig. 225, ¥+ 7 PEHOR LRI 6WE, Y v 7
TR0 ERE L 2T B BN, Vv T FESMm
(Fig. 5a))& A % L 0° HIAITSHE &, 7RO RIS O T EB
DENBRBERLEZZENbRS, £z, A v THRDS
BFORE T FEHOEN LAEINE > 72800, MREH
DENBHDOT VIST v A ->Th D, RAZEEORER
BRELREIZIBEINTOENWI L ARELTWS EE
Abhs,

A — TR (Fig. 5d)i, 7EEDBFRE T 0°, 360° /1 Tl
ERERALTBY, v 7 VEHWEREOBEBRAR LGNS,
Fig. 5e)DIFEIZALE TiE, SKEEEE360° HIRD R v ¥ 28,
Yy 7 P L ARNLTETICEE LRICELSR S 1,
Yy 7 VEHWERORBELRBN TS, 7, Fig. 50l
FEHSHRORRBZEE LR L TED, 2R aihid—im
WS L — LB, Fig 50)p 5 SEREORIHRTY v 7 ME
NBTHBKREL B L2 E8b2 b, ThEsDE#RE E
Lo 5L SEPEID, FRORFEDTNIZ ST v 7R
BRAEL, BAMORIHIRENKEL LD LEEX
ENB, £, FOVSTHBETH Az v T — 221 %

913 I



$% &8 Tetsu-to-Hagané  Vol. 92 (2006) No. 12

a)Shaft pressure
(hPa)

b) Spatial
differential
rates of shaft
pressure
(hPa/m)

(hPa/min)

differential rates
of shaft pressure

c)Time

(degree)

temperature

rates of stave
temperature

e)Time differential | d)Stave
(degree/min)

5

: 30

= 7:00 = 8:30

Fig. 5. Time trend of visual image of sensor data.
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Fig. 12. Time trend of root of cohesive zone by time dif-
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Fig. 13. Burden descent fluctuation indices in the time se-
quence.
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