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Estimation of Circulation Flow Rate in RH Reactor Using Water Model

Chizuna Kamata, Shoji Havasm and Kimihisa Ito

Synopsis : The effects of the injecting conditions on the circulation flow characteristics in RH reactor were investigated by the
measurements of downward flow velocity in down-leg with a laser doppler velocimeter and the flow observation with
a video camera in water model experiments. The maximum circulation rate and the critical gas flow rate increased with
the number of orifices. It was observed that the circulation flow rate took maximum when the injected bubbles reached
to the opposite side of the pipe wall (single injection) or collided with the other (multi-injection). By considering the
geographical condition, the critical gas flow rate can be estimated with the empirical equations on the bubble diameter
and the penetration length of bubbles. The diameter and the number of orifices affect the circulation characteristics
of the reactor, because they change the bubble size and the bubble frequency in the up-leg. The optimum operating
condition was estimated using the results of water model experiments, which showed that the optimum condition might
be changed in each heat because of the erosion of refractories.
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Fig. 1. Schematic drawing of the experimental
apparatus.

Table 1. Dimensions of RH reactor.

diameter of vacuum vessel, 260
mm

diameter of submergence pipe, 75
mm

length of submergence pipe, 210
mm

ladle size, 500X 250X 320
mm X mm X mm

Table 2. Injecting conditions.

orifice L gas flow
diameter:d_, number of injection rate:Q
| orifices:N, - | depth:h, cm &
mm Ni/min
1 1,4 17
8 12,17, 22 2~28
3 8 17

2 bR E DD 75kPalz e 5 & 5 R FFLI2, HH
EAECHE YO EKEA Y 74 250, =A7n—2
==l Lo THRERHIE LN, 2 2K EAALS,
Table 2 ZAEERIZ B BIRSAAEME, T bbbt ) 74

15

KEFVERCIRHRKIGSEANDIRGEOHT 485 NN

receiver

vacuum
N
vessel

. measuring :
points -

Fig. 2. Measurement points in down-leg.
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Fig. 3. Distribution of the time averaged liquid
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Fig. 4. Variation of circulation flow rate as a func-
tion of gas flow rate.
(do=1mm, h=17cm)
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Fig. 5. Variation of circulation flow rate as a func-
tion of gas flow rate.
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Fig. 6. Variation of circulation flow rate as a func-
tion of gas flow rate.
(d,=1mm, N=8)
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Fig. 7. Illustration of bubble dispersion behavior in
up-leg observed from the bath bottom.
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Fig. 8. Variation of Gmax as a function of the
diameter and the number of orifices in

molten iron system.
((a) d,=60cm, (b) d,=70cm)
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Fig. 9. Variation of Lmax as a function of the
diameter and the number of orifices in

molten iron system.
((a) d,=60cm, (b) d,=70cm)
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