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Measurement of Temperature Distribution by Descending Probe in Blast

Furnace

Synopsis :

Isao KoBAYASHI, Shin-ichi INABA, Ryuichi Hori,
Tetsuya GOTO and Masakata SHIMIZU

By the use of a descending probe set on the burden surface and equipped with thermo-couples at a given
interval, temperature distribution in vertical and radial direction in a blast furnace can be measured as it

goes down with burden material.

To estimate the location of the probe in the furnace, an experiment was carried out by a small-sized
cylindrical model, and it was found that the middle point of the probe descended in accordance with a stream

line of the burden material at the same radial.
location of the probe in the furnace.

From this result, a method was presented to estimate the

The isotherms were obtained by analyzing the temperature distributions measured at Kakogawa No. 1
blast furnace. The 1200°C isotherm was in a good agreement with the outer profile of melting zone
observed after the dissection of the furnace. At Kobe No. 2 blast furnace, the change of isotherms was in-
vestigated with the change of coke rate and 1 200°C isotherm in the peripheral part was kept at a constant
level by the burden distribution control to maintain the stable operation.

Key words : ironmaking ; blast furnace ;

instrumentation ; thermo-couple ; descendmg probe ; model -

experiment ; temperature distribution ; isotherm ; dissection ; softening and cohesive zone.
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Fig. 1. Experimental apparatus.
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Fig. 3. Decrease in slope angle of pipe with bur-
den descent. :
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Fig. 4. Excess length of wire sent by burden
descent.
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Fig. 5. Comparison of stream line between ex-
perimental results and calculated ones.
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Fig. 6. Comparison of observed pipe location with
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Table 1. Operating conditions at the shuttingdown
operation of Kakogawa No. 1 blast furnace.

‘Blast volume (Nm®/min) 3800
Blast temperature ("C, 720
Blast moisture (g/Nm®) ' 30
Coke rate (kg/T) 580
0Oil rate (kg/T) 0
Pellet content (%) 705
Charging interval (min/ch) 16.0
NoiTH
North

West East

ting section

Fig. 7. Dissecting section of Kakogawa No. 1

blast furnace.
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Fig. 8. Installation of descending probe at Kako-
gawa No. 1 balst furnace.

(32A) A 72 v, HEEHNEHORE S +EEL
THROFRRFEINVEC 45mIZLT, Y— AT 6
RERIREICRE L 72 Fig 8 ICHANREIRIR % R T 45,
V= ZABEMNIIFRAICTHEACEAYOBRT E L LICH
RICEDRAThB X)L

KENALY —2ADEESBIUVEAYOEAKE»OE
WLV Y FoFERMEY Fig. 9 B L4, &2
mODENAEOND., P—RADENARBICLLHEET
BEAYOFETERESTHEICE D D IZER T +
7 RDEFDICEOTRTTAZ & 2EE LA, FO
ECIEEAY ORET HEE IS EF O 54 AL L THE

— 293 —



2096 % ot @

5 73 4 (1987) # 15 &

PEHOETEEFFLE LD RKEVZ L AFER IR TEH
N SEOBEIIOEEILY VY FOHEFN
MENKECERSRbDEEL LN, EoTy—
ADFENAAREE IS Y v FORENME LGN T 5
&, BAYOEEHFAGH EERT HLEND H. KL
HERERICHIE LREOHER L Fig. 10 12773, dufll
T3 800°C b icHWEARAET 2RO h, Z0HREBY
BERER LTV DS, 1000°C 12T HHETCIRER A
Wid L7z 72 il S T we v, JEIER (RS No. 6)
DEERHRDE 830°C OO A 760°C FTETL
THY, ZOMHEBTLRASHPOWBAISHELZZ L %
RLTWwA, —J, FEEITIE 800°C D& R ik &4

T T T I ] |

25 | — Estimated from charging volume
------- Estimated from sending length of North wire A
— — Estimated from sending length of Wes{ wire_ -~
20— - I -
‘-/.
s
15

10

Discending distance of probe (m)

Time (hr)
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Fig. 10. Temperature measurement by descending probe at the shutting down op-
eration of Kakogawa No. 1 blast furnace.
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Fig. 11. . Comparison of isotherm with dissected
section of Kakogawa No. 1 blast furnace.
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Fig. 12. Surface profile of charging materials
measured at the throat of Kakogawa No. 1 blast
furnace.
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Fig. 13. Temperature measurement by descending
probe at Kobe No. 2 blast furnace.
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