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Development of Heat-pattern Control System along the Width Direction

of Sintering Bed

Ryuichi NAKAJIMA, Shinichi KUROSAWA, Hiroshi FUKuYo,
Takashi WADA, Ryosuke KIMURA and Yojiro YAMAOKA

Synopsis :

Sintering condition fluctuates. considerably in sintering bed, particularly at large scale sintering

machines.

The fluctuation deteriorates the quality, yield and productivity of sinter.

The flucutuation,

therefore, must be controlled to improve both the quality and the sinter operation.
The heat-pattern control system along the width direction of sintering bed has been developed and

applied to Ohgishima Sintering Plant at Keihin Works.

This system unifies automatically the sintering

speed along the width direction by measuring waste gas temperature under pallets at No. 18, 20 and 22 wind
box to evaluate the fluctuation and by controlling the five charging gates devided along the width direction

of sintering machine.

The coefficient of variation of the waste gas temperature at No. 20 wind box decreased to 0.06 from 0.19
by applying the control system. The sinter quality, the return fine amounts and the productivity of sinter

were also improved by decreasing the fluctuation.

Key words : sinter ; sintering condition ; sintering speed ; process control system ; width direction of sinter-
ing machine ; waste gas temperature under pallets ; devided charging gates.
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Fig. 1. Conventional control system along
Gas temperature (X5) the width direction of sintering bed in
at =18, 20, 22 wind box Ohgishima Sintering Plant.
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Fig. 2. Influence of charging level on the tempera-
ture distribution under pallets and the height
distribution of high-temperature zone at strand end.
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Fig. 3. Schematic illustration of equipments at
the charging part of mixed raw material.
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Fig. 4. Calculation method of Burn Rising Point
(BRP) at t°C by using waste gas temperature
under pallets.



828 B X S 76 4 (1990) 6 &

T2FELrET. (2)R(1)KXTRD 4R A, B,
C, BLU BRP % RET A7 DFRERE t # VT,
RS TOEME i \ICBFA BRP, # k023X Th 5.
3-3 MEBARBAFAE— FE2—-HEY XFLTO
kP

K25 A0 HEE 70— % Fig. 512, $l#EER
AE(3)~(6)RXCRT. K¥RAT 2DOELFIHEED
B, WM OTFHED S DRET AV TRELTY
LT ETHAH. Thiz BRP, OBEREJTIAITOELA, W&
HWTO BRP, DEBI B FR B VWEICTAHLD
Thh TLOMRBHELTERBALALZILIILD,
BRP, OWREH i —f# 72 <% {, BRP, DFVHEH
LOREFBH M TEECHBET LI TES.

ABRPi:BRPi_i:;BRP,'/5 ....................... (3)
AUi_;i{Gij.(ABRPi_ABRP:) .................. (4)
Ut.z — Ui’lq + AU, ..................................... (5)

(3)3IZIEH AT OELE i 128> C BRP, OF Il
S>ORAEZRDART, F7(4)RBEHHTOEME
i BB BRP, O EBE» S ORES, H#ELS A >
Gy VT, BHMTORAE i BT HEAL Y
OFHED S OREO BIEECERT AR TH L. %8

“Input of gas temperature under pallets
at #18, #20 and #22 W.B* (X5 points)

l

[ Calculation of BRP: (X5 points) using Eq.(2) |

Calculation of each BRP; deviation from average value
along the width direction (X5 points) using Eq.(3)

Calculation of each charging level deviation from average
value along the width direction (X5 points) using Eq.(6)

1

Calculation of each charging target level along
the width direction (X5 points) using Eq.(5)

1

( Output of each charging level to DDC* l

!

Control of each charging level by opening
degree of each charging gate with DDC

% W.B.: Wind Box DDC : Direct Digital Controller
Fig. 5. Calculation flow of the heat-pattern
control system along the width direction of

sintering bed.
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level meters.
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Table 1. Transformation constants (G;) obtained
from Fig. 7 for the heat-pattern control system
along the width direction.

Item Gt Gz Gaz (e Gss
G;; (mm/°C) —0.07 —0.08 —0.08 —0.10 —0.06

Table 2. Control parameters used in the heat-
pattern control system along the width direction.

Items ‘ Value
Delay time (min; 20~23
Sampling period (min 8
System order (-) 3
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Fig. 8. Comparison of coefficient of variation of BRP,s5, at each time between

before and after applying the heat-pattern control system along the width
direction of sintering bed.
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Fig. 9. Trends of waste gas temperature under pallets at # 20 wind box between

before and after applying the heat-pattern control system along the width direction
of sintering bed.

Table 3. Effect of the heat-pattern control system along the width direction on the coefficients of variation of
BRP250 on time.

(0/%); (Coefficient of variation BRP;sq)

Position along the width direction of sintering bed (i)

Average
1 2 3 4 5 :
Before application 0.038 0.025 0.027 0.025 0.019 0.027
After application 0.018 0.022 0.019 0.020 0.012 . 0.018

Table 4. Effect of the heat-pattern control system along the width direction on operational results in
Ohgishima Sintering Plant.

Corrected* Return ‘Coke breeze Steam T RDI RI
productivity fine amounts amounts recovery (410 mm) (—3 mm)
(t/h/m?) (ke/t) (ke/t) (ke/t) (%) (%) (%)
Before application 1.75 188 48.2 86.2 64.4 37.9 63.7
After application 1.83 177 45.4 73.5 64.2 39.1 68.0

* Corrected by the amounts of iron sand in blending ore, the chemical composition of sinter and TI(+10 mm %)
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