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Fluid Flow in Ladle and Its Effect on Decarburization
Rate in RH Degasser
Yoshiei KATO, Hakaru NAKATO, Tetsuya Fuin,
Shigeru OHMIYA and Seiji TAKATORI
Synopsis :

Theoretical and experimental studies were carried out to quantitatively understand the effect of fluid
flow on the decarburization reaction rate at RH degasser.

The results of hydrodynamic calculation on fluid flow in ladle was proved to be reasonable compared with
results in cold model experiments. Decarburization reaction model coupled with fluid flow in ladle made it
clear that decarburization reaction rate obtained from the model is higher than that for perfect mixing flow
and lower than that for plug flow. The model enabled us to predict the concentration distribution of
carbon in ladle during decarburization treatment. The maximum value found in the recirculating flow zone
becomes about twice the minimum one which is obtained in the region just below the down-leg. Dead
zone is not recognized, which disturbs the decarburization rate in the process. It was also made clear
that shape of ladle does not have any significant effect on the decarburization rate.
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Fig. 1. Schematic representation of ladle and
snorkel in an RH degasser used for mathematical
modeling and experiment.
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Fig. 2. Comparison of calculated velocity with
observed one in water model experiment.
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Fig. 3. Calculated flow pattern of steel melt in
ladle for W= 300t and W= 240t.
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Fig. 5. Time changes of carbon content for
nonideal flow with those for perfect mixing and
plug flows (W= 300t).
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Photo. 2. Contours of carbon content in a vertical section of ladle ( W= 300t, :=300s).
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measured for W= 240t with that calculated
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