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STUDIES ON MIXED BURDEN CHARGING AND
ITS AERODYNAMICS OF BLAST FURNACE

ABSTRACT

In order to ensure stable operation and minimize production
cost of the blast furnace, it is important to maintain optimum gas
flow as well as to improve the properties and distributions of burden
materials. Technological developments in ironmaking area enabled
remarkable progress to be made in the operation of high — productiv-
ity low-fuel-rate blast furnace with low thermal load on the walls to
ensure longer campaign. Until recent years, it has been assumed
generally that only layered charged blast furnace burden distribution
is suitable for ironmaking operation. The purpose of this dissertation
is to present a new idea about burden charging process, the mixed
burden charging manner, which is a focus subject studied in the
ironmaking area, especially in the situation of energy shortage in
the world and the cost of metallurgical coke is risen increasingly.

This dissertation gives the study results about blast furnace aer-
odynamics and the experiments of mixed burden charging process
carried out in laboratory, and also presents the smelting experience
of mixed burden charging manner in Jinan ironmaking works, states
clearly that mixed burden charging process has some advantages
compared with layered one at certain operation conditions and low-
ers the resistance of the gas flow. The influence of burden batch,
sizes of coke and sinter, powder content of the sinter, the ratio of

sinter and coke, blast volume and some other factors have been de-
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scribed in detail. Generally speaking, with the increasing of burden
batch, the resistance of gas flow in layered bed rises gradually,
while it drops a little in mixed burden volume, especially the influ-
ence of powder content is remarkable. The advantage of mixed bur-
den charging process is notable in the condition that the burden ma-
terials is bad.

In order to describe the influence of different factors on the
permeabilities of blast furnace thoroughly, an attempt has been
made in the dissertation to propose a mathematical model by means
of regression rotation design. The effects of sinter and coke ratio,
sizes of coke and sinter and the powder content in the burden mate-
rials on the permeability of layered column and mixed burden bed
have been described in the model, so that the suitable parameters
for blast furnace operation could be chosen easily, also gives the
new idea about criterion of charging manner for the correct selection
of burden distribution, and an example of scheme design is given.

The Bainuly equation at different column section has been de-
veloped, the resistance calculation for the connect boundry has also
been stated.

A new point of view has been put forward for first time in the
dissertation. Explains the reason why mixed burden charging
process is better than layered one, that is the superficial phenome-
non of the burden materials. Develops the differential equations and
the integral equations of superficies. Analyses the properties of gas
flow in packed bed using the new view point. Brings out the conclu-
sion that the crux of the matter is that layered and mixed columm

result in different supperfical gas flow—wind flow and vortex flow.
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