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Advanced Blast Furnace Operation with the Hot Blast Flow Control Valves

NKK ¢ % Rk i fipoC—Be - hATEE - FEE
KN - S W] - e fif—

1. #8

NKK G ESIGEAT Tid ., bR o S48 il & 4 il 89 5 2UsUHI 970 2 9 (Hot Blast Flow Control Valves LLT
HBFCVEWES) B KU ZDOHKIHS 27 4 &FHFE L FEEEANEH L T 5,

Ay 27 LDEM &, AFYLAZER L MM A BENTREE 2520 T, GFoRFmitE2 HINE L
EICBMREFAL T B,

AT, ZOHBFCVO@EHHEA & LT, DIFIREEMARIE, 2)> v 7 b PSSR LEIZOWTHD g, IR
W95,

2. BI=E

2.1 HBFCVO#EE Coupling er.at insulating caster
1 % e A S A IN)L T D A KE Actuator ,ﬁ Universal joint / Thermal shock resistant lining
Fig. LlZHBFCVO R E 78§ . A7 VL 7 O HEAR{T R I // /Metal bush {refractory insulation layer)
WFAREE L LT, Ml LUy — L g LAAEY) &N / /T AR

275424 7 5H /;
Q) FRARME I3 E N (1300°C) - &E (5kegf/cm?) - @ik ﬂ
(250m/s) DEYRIZfi A 5 Z & A alhE

(3)7 L T HHEE (100~0%) (=% L. &k (100% ~36%) O //'v';/razer / / :
HIH TR RO B A TR T b | BUE, " [opinaer’ [sany | ] Geramic vave bady
ELEF (4907 m?) 1%, PR A0A) 12 ETh /Gasseding /Ceramic bush
Thih Fig.1. Structure of HBFCV.

22 Ay bO—=IVIAT
RS COHBFCVO R EIR L A Fig2ic, 3 bu—I)Ly 27 AOHFMEMmINO —fl%#Fig3llRnd., Kary ba—i
¥ AT L OFERIEAEREI 1T,

(WHMFED & 2 REE D3N T % & % —E WAL S J7 ik

(2)— A L 7=\ 3RE 10N T % IR BB & 45 D 3B 5tk

@PIHEIS, BE Sh 7zl F 72130 )L THEE SR 5 7k
NH0., ITHHIFETHIEE 2 5 O EEHBHE TS 5.

Shaft
qmemmmman temperature

18.7m

OHBFCV

W ol22 d A Shaft temp.
b (St 0\3 O e Hearth temp.

9.3m

7.0m

temperature.

Fig.2. Schematic layout of HBFCV at Keihin No.1 BF. Fig.3. Display view of HBFCV control system.
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Fig.7. Effect of HBFCV on charged TiO: ratio.
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Fig.9. Effect of HBFCV opening on temperature distribution by two-dimensional model.
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Fig.10. Typical transition of shaft temperature at 1st level with HBFCV for scab removal.
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Fig.11. Relationship between shaft temperature at 1st level and operational time with HBFCV.
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