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A Quantitative Description of Void Distributions in Blast Furnace Raceway
Kentaro Nozawa, Tsunao Kavyjo and Masakata Snmizu

Synopsis : A void distribution in a blast furnace raceway significantly affects the results of numerical simulations for the raceway
combustion zone. Despite its importance, technical difficulty in measuring this physical property had left a quantita-

tive description out of reach.

In the present paper, the direct measurement of raceway void distributions was attained in a three-dimensional cold

model with the aid of laser sensors.

Measured void fractions clarified the typical distribution pattern in a raceway,

showing the inlet region with relatively high and constant void fractions(the gas core region) from the tuyere tip to the
middle part of the raceway, followed by the linear decrease of voidage toward the raceway boundary. The extent of
the gas core region was used to achieve the non-dimensional representaion for the axial void distribution, and was
successfully estimated by the newly established correlation between a gas core length(Dy,), a tuyere diameter(Dy) and
a raceway factor(R;), expressed by Dy/Dr=0.0963R %56,

Key words : blast furnace raceway ; void distribution ; gas core ; raceway factor.
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Fig. 1. Experimental apparatus.

2E|E %KY, INPEREBLEEL I, EBEA, BiC
DETENFNUVKRERZIER L, —HORET, EBRFEA,
B 6 2 & NZER A3 & UK TR 22 R 2 [RIRE CHE B
L1, ARFEORMGTIE, MEMEOEEZ L 1%BLUTTH
b, MEOPEHLPHNERE L, v —RAVZAKHNDLV—
F—FmRIL, BXH, RAXHWES A N OEREMER, F
HRFRL L UOBERICL VERING, LI2Y-T, 240
FROFTIBLF IO TZEMFEBEAMOREEZHEL, v
—F - — L DFERE L EHRORERELER L T —2
EREYCRFEMEEHELI, 2T, KRERDIERK
ZEE LTI, Fig. 2 SR & 54, R HG IC kL
LERAHTR CCEEH1000kg/mAiE VR Y 2F v k%
WAR0. 1I0mO M AR L, FrEBDKREML, A X
— 5 —RHCTH— SRS 5 2 L TIREDEBR KD
HER)PHBLL, COMHRBAESOMEEY 6 IEAEE L
FICIREB A4 N2 RE LEAEPRE L 7o, 22HF (K
BFEERE) P33, COBREPRIETIETER
MR F IO TORERZE I, ZTORERFPHIE R
7 APIHARAL I LT, BIF) T vRA LATZERED
Wh%xBa e TET,

0-1 wy

Dispersed polystyrene |_—Water

particles ~ .

Laser detector

Laser projector |o

R e

Magnetic stirrer

Fig. 2. Schematic representation of calibration of
void fraction measurement by the laser sen-
sor system.
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Table 1. Experimental conditions.

Gase [rﬁ/‘;] {i:’l;] fr:? [lr:]T ;rlrﬁ ?f {kg/za] Particle type
1 0.00588 116.5 | 0.25 | 0.008 | 0.0030 | 1.0 270 Styrene foam sphere
2 0.00700 121.5 | 0.25 | 0.008
3 | 0.00812 128.0 | 0.25 | 0.008
4 | 0.00700 198.0 | 0.25 { 0.006
5 0.00700 | 116.0 | 0.25 | 0.010
6 | 000700 | 121.6 | 0.45 | 0.008 Y
7 0.00700 121.1 [ 0.20 | 0.008 | 0.0035 | 0.86 | 960 Polystyrene bead
8 | 0.00812 | 127.0 | 0.20 | 0.008
9 | 0.00588 | 174.0 | 0.20 | 0.006
10 | 0.00700 | 198.0 | 0.20 | 0.006
11 | 0.00812 223.4 | 0.20 | 0.006
12 | 0.00700 121.0 | 0.20 | 0.008 | 0.0026 Polystyrene pellet
13 | 0.00700 200.0 | 0.20 | 0.006 Yy
14 | 0.20000 110.0 | 2.50 | 0.080 | 0.0140 | 0.65 | 900 Coke particie
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Fig. 3. Relationship between void fraction and elap-

sed time after blow-in on the tuyere axis.
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Fig. 7. Axial profiles of void fraction for different
diameters of tuyere exit.
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Fig. 8. Axial profiles of void fraction for different
types of packing materials.
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