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Simulation Experiment on Gas Flow Patterns in the Reheating Furnace

Synopsis:

Bunsho HIRAOKA

Lots of simulation have been applied to the iron and steel making processes and especially fluid flow
models are helpful in investigating the gas flow in the furnace.

The reconstruction of the three zone pusher furnace was planned to increase its heating capacity.
Enlargement of the combustion space was aimed by raising the furnace roof and this also made it
necessary to pursuit the most suitable position and direction of burners in each zone. In addition, the
roof height at the nose of soaking zone and the preheating zone was discussed and the effect of pil-
ing up of scale on the gas flow was also considered. Then gas flow patterns in the furnace were
examined under these various conditions. These tests resulted in the most desirable design of the furnace
in its line and burner setting. The furnace was reconstructed satisfactorily according to these results.

(Received Mar. 25, 1970)
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Table 1. Combustion space before and after reconstruction.

Zone Before reconstruction | After reconstruction ' Ratio in 9
Soaking zone 51-6m3 576 112
Upper heating zone 112°5 152°5 136
Lower heating zone 1223 128-1 105
Total 2864 : 3382 118
Heating capacity 37 t/hr 43 t/hr 116

IR BIBEN A% T 5 2F v 7T kIiC 2 TR S
FLRULAEZ L X BFEOMMSTH5.

BIWESR TR L 7-mEIIERoKTH D, mEEN
FAD ML ——ELTlx AlBERELERAL:. 2hixd
LU KR TKICBREIRETHE, ZOKERT
KEIDmEFEZBL CHEREXRBFEIGES. BEN
THEIFOEBEOH IR ZBHT 5 Z LI X ViE
DARILEN S . BERFENORKIINIRERIIC X5 27
v F R XOCHFEDOREIC X DALk L 7. ORI
YIoN— > 2R HETE, IBE BFOMTH F X 0% o R
HEO 3EmE L.

FRLGEME & U Tk b Tal S fe X 5 W AR Tz ]
PN E 5 { O THMERIRREL & iR TR 225
BL, fIZFC oW CIBRF 2 8ET % & SWEBFE D
EEIRG OREEMFE 2R D, HE IOV TIE Re i
XHMUBIZMBRT 2 L5 CEAF ST SRERt%
SEWDT. Re WHEHOEKEFHEL L TEIN—F - 240
HAEZRD, FEIMRET 2R X Dk, Re HoOE
PETEE (Re>2300) i3 VW5 X 5 CHRERED. &
S ORBEEFREFHFC-FTHIOTL.

4. REBERLEER

PEARNRAITEE S RIRESF T BT 55— F OB O 6L
BLxO/AE, BRI — IRRHAB S, TEERHR
IR EDFRROMBES XCIREROR Yy — WVHERIZ X 5
HARNLDZE L DWW TIERNH X 2~ 7.
4-1 YHEHIOH RN

UYOERTOPR IR T HERNKT ARND Ry v F % 3
Mz 2w Fig. 2 1ZmRd. N — FHllf o N — i
FEFRIC L DREAEE S, BB TIEIMRE R
WiotDbRFZVTEN, /- XK LM ED
ARG O TIMAE L TE—3/— 7 BEm E i R
BEhd. N —F IR TR A ARNGREEL T8 —
EEE TN TERAZEERL TS, N—FE LD T
THRERE L5E5 N —ERLN DA, JIEETET
SN — F BRI D IRNAE <, 2T X BIRIRAEL T

== = = )

a) Section of burper axis

= - N
C NS

—n S~ I~ T . - e o
—~ B ~

L

- -

b) Section between burners

% Sl -y
-~ NI it

¢} Section near the wall
Fig. 2. Gas flow patterns in the furnace before
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soaking zone of burner setting.
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Fig. 4. The effect of burner settingion fgas -flow
patterns in the upper heating zone.
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Fig. 5. The effect of burner setting on gas flow
patterns in the lower heating zone.
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