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Performance Estimation of Molten-iron Storage Equipment

with a Magnetohydrodynamics Calculation Scheme
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Abstract

Computation application to steelmaking processes now comes to be a conventional means through
their developments. We started the application at the early stages and have been advancing it for
improving equipment of the processes. Many an art of the computation also has been required and
invented for the improvements. One of them, a magnetohydrodynamics calculation scheme, is
described in this report, which is applied to a world-top-scale inductor on “Iron Reserve Barrel”
(IRB), introduced in 1998 at Yawata. The inductor has two staple functions, but there is no means
to observe directly the phenomena within it, thus estimation of the functions is difficult. The scheme
is effective to diminish the difficulty, and its effectiveness is shown by example calculations. The
results disclose a new fact that the correlation between the power and the heat transfer depends
on the conditions of the inductor’s channels.
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4. 1278 —EBHOBRET IV

X 2 IR L2 &R OMED S, | 575 —D%
BRI HOETF V2B 4 O XD IHER L 720 i KPIEE
RLTW RV, ETFVEEYOME KD TER ST
Who R5IEH 4 HEMr — A% Wb 0T, Il
OFEEDHMEIZZL TENS, FHEEFILEHH (channels) %
LN =TI L pFRESI N2 VOT, Au— MiekE
TR VE L v

%8B, PO IEBNHE S — 23 O IR IR
M2 EEL TWb, BikAAOWERZIZE LT, di

Molten Iron

4 ALHB72—-—DERGHERETIL
Electromagnetic field analysis model of an inductor

Coils

5 SELEMA
Channels and an electromagnet

#roH 8 M 4 o#e E4115 0 (2018)

BEOWIHRE L Z D 2 5127 > TV b, KBTI OE TV
K6 THbH, AT— MEBHIEN AR, SHIZHESEEIIA
TR DS BIFN & R L 7RI BT TV B

FRNT 1R D A ¥ — A OYINZ S IL R Tl <7258, B
RIICEH 2 T 2 IS OV 7 M7 = 7 OFEREER
WIROFZU % G T b BRESNTI30 H iS4 E T
BMELLZY 7 M 27 CTHRERLELRMERIC jo %
ATV, FARBITIZTER Y 7 by = T2 LTB
D, BER - Z2lE BICEGECHAICITHBRE 2 & E L
TV, ENTICHWZESEOMEMEZ 3R DR 1ICH
3%,

5. MER

X 7 [ ZERIGEAT OGRS, B Lo —1L 2 vh
SHi ML 72D TH D, PIFFONRT MVANE L,

ight

Left

6 MEETETIV
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Material constants of molten iron

Electric conductivity 7.22x10°[S/m]
Thermal conductivity 25.1[W/m/K]
Specific heat 837[J/kg/K]
Density 6957 [kg/m’]
Viscosity 4.73x103[Pa-s]
Surface tension 1.58 [N/m]
Expansion coefficient 1.25x10*[1/K]
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Particle distribution in the molten iron
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Particle distribution in the molten iron
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Particle distribution in the molten iron
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Iron-volume transferring speed through each channel

[m3/s]
Conditions Left Main Right
Normal 428x107° | 8.65x107° | 4.38x107
Thermal & gravitational 4.12 8.88 4.78
Thinner channel (right) 5.57 9.23 3.65
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