~ A 2 rBICID - — Fh BV SLFHE 1103

© 1984 ISLJ

v XL EHE]

vA 7 uRICED M- — NI -3 8k

HOHRRItHEHRRnm

530t

TN

WoOBZE N B RE SRR
AN OB B £

Measurement of Hot Metal Level in a Torpedo Car by Microwave

Yunosuke MAKI, Hiroshi SAKIMURA, Hisaro SAWADA,

Tadaaki IWAMURA and Keiichi AKIMOTO

Synopsis:

Microwave type hot metal level meter in a torpedo car was developed by Kawasaki Steel. One point
of development is an improvement in gain and directivity of the antenna by the use of parabola type, and

the other is an improvement in signal processing by microprocessor.

+ 50 mm.

It achieved the measuring accuracy

This level meter was installed at Chiba No. 6 blast furnace for practical use and has been working sat—
isfactorily. It has contributed to lightening the operators’ load for watching and increase in efficiency of

hot metal transportation.
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Fig. 1. Principle of measurement.
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Table 1. Specifications of microwave level
meter.

Method of Measuring FM-CW

Accuracy +50 mm

Range 6~13m

Microwave Xband (8.2~12. 4 GHz)
Modulating frequency 10~12GHz

Directivity +2.1°

Microwave output 50 mW

Output analog output 4~20 mA D.C.
digital display LED 4 figures
analog display LED bar
parabola

50°C under

Antenna
Permitted temperature

Result of Chiba 6BF

GAIN(dB)
®

6 8 10 12 14 16 18 20 22 D2
200 300 400 500 600 D (m=)
(1 =30mm)

Fig. 2. Relation between diameter and
gain of antenna.
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Fig. 3. Unit configulation

Table 2. Comparison of microwave directivity.

Direc- Type of

Example of application tivity antenna

Fixed type sounding meter (Chiba 5 BF) +7° 2 horn antenna

ditto (Chiba 6 BF) +3.6° 1 horn antenna
Burden profile meter (Chiba 5 BF) +15° 2 reflect antenna

- ditto (Chiba 6 BF) =+5.5° 1 reflect antenna
Hot metal level meter (Chiba 6 BF) =2.1° Parabola antenna
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Fig. 4. Processing flow chart by microprocessor,
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Fig. 5. System outline.

Photo. 1. Display and signal processing
unit of level meter.

Photo. 2. Cooling box of microwave antenna.
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Fig. 8. Example of the hot metal level
measurement.
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Table 3. Influence of the adhered slag on the
measurement. ’

State of torpedo car A B C total
Measurable 70 19 10 99
Unmeasurable 1 0 4 5
Successful ratio 99.6 100 60 95.2

S58.1.1349, A: Little slag adhere to the car, B: Medium,
C : Much slag adhere to the car

Successful ratio 11094— X 100=95. 2%

(a) (b)

Fig. 9. Inner state of torpedd car.
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Fig. 10. Comparison between weigher
and level meter.
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Fig. 11. Relation between hot metal temperature
drop and hot metal weight.
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Fig. 12. Result of hot metal level control (1).
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Fig. 13. Average hot metal weight of
350t torpedo car at 6BF.
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