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Research on Characteristics of the Dead Zones in
RH Melt Bath with Simulation Methods

Xue Liqgiang He Ping
( Department of Metallurgical Technology Central Iron and Steel Research Institute Beijing 100081 China)

Abstract: Taking the 170 t RH refining equipment of a steel company as a prototype a mathematical sim—
ulation of flow field in the RH is carried out to study the dead zones in the RH melt bath under different
gas flow rates inner diameter and immersion depth of snorkel and vacuum degree. The results show that
there are three dead zones at the top of ladle. With the increase of gas flow rate the dead zones 17 and 3"
get smaller rapidly and the zone 2" gets larger at the beginning until the largest zone appears at 100 m’/h
and then becomes smaller; with the increase of the diameter of snorkel all the 3 dead zones get smaller
and a long narrow dead zone forms below the two snorkels in zone 2*; the deeper the snorkel inserts the
larger the dead zones get and the more steady the surface of the ladle becomes. Among these operational
parameters contributing to decreasing dead zones the gas flow rate is the most influential factor while
the vacuum degree is the least.
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Table 1 Parameters in the numerical simulation ° 101. 325 kP a( ) ;
(m* +h ™) /nm /Pa 2) 1;
1 72 550 500 1 000 3)
2 100 550 500 1 000 1;
3 120 550 500 1 000 4) .
4 150 550 500 1 000
5 180 550 500 1 000 1.4
6 100 450 500 1 000 RH
7 100 500 500 1 000 . k—-g
8 100 600 500 1 000
9 100 650 500 1 000 ° RH
10 100 550 300 1 000
11 100 550 400 1 000 o
12 100 550 600 1 000 1.5
13 100 550 700 1 000 ’
14 100 550 500 67
15 100 550 500 5 000 o SIMPLE
16 100 550 500 10 000 2
2
Table2 Relaxation Factors in the model
1 0.2 0.6 0.25 0.5 0.6 0.9
2
2 RH
0.05 m/s
Q=100 m’/h D (0.1 ~1.3 m/s)
=550 mm H =500 mm P =1000 Pa 0.05 m/s
3
RH 2 3 3 ) o 1
o 1
( 2 ) o
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