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Preface

As compared with dilute phase trasportation, high density
pneumatic conveying of powder has the following features

With a high capacity the high density pneumatic conveying, its
capacity is three times as large as dilute-phase transportation under
same diameter of pipe.

With a lower velocity the high density pneumatic conveying re-
duces the wear of conveying lines and other mechnical parts, and the
energy produced by static electricity. Thus, it is safer to convey the
pulveringd coal of higher volatile matter by high density pneumatic
conveying. .

Since high density pneumatic conveying need only have a less
amountof carry gas, as much as 1/4~1/10 rate of gas flow con-
sumed in dilute phase transportation under the same injection condi-
tions, it is not necessary to forward motre gas supply for the purpose
of increasing transportation powder rate. Therefore, less dynamic
source is needed.

High density conveying also uses less raw material because its
section area of conveying line is smaller than that of dilute phase
pneumatic conveying line, when they convey the same rate of pow-
der.

The fact that the high density conveying technique is practised
after coal powder is fluidized means stable and even powder flow
and less common pulsating phenomenon.

High solid/gas ratio of high density pneumatic convey (about
50 kg solid/kg gas or a little more) blows less cold air into industrial
furnace, which results in higher furnace temperature and less calorif-

ic loss. This is a very important strongpoint when a large amount of



pulverized coal is injected into the Blast Furnace.

The research work and development of the technology of high
density pnuematic conveying of powder and its control and distribu-
tion have been carried out successfully. Further theoretical study, lab
and industrial test have been completed. Under the direct leadership
of Department of Science & Technology of Ministry of Metallurgical
Industry, professors and engineers from many units, including Cen-
tral Iron &. Steel Research institute, MMI, University of Science &.
Technology Beijing and Institute of Chemical Metallurgy of Chinese
Academy of Sciences, worked together and did a satisfactory job.

Recent years, the technology has been used in the production
process of jet metallurgy and pulverized coal combustion, and re-
markable economical benefits have been got. Research papers on
powder high density pneumatic conveying and control and distribu-
tion technology (total 33 papers) written by the researchers are col-
lected here in the book.

Under the title of “technology of powder high density pneu-
matic conveying and control and distribution. ” This collected papers
consist of three part, i. e. technical reviews, fundamental research
papers and technical application. The first part summaries the recent
development and achievement in this field. The second partincludes
analysis of a mechanism of stratified flow in horizontal high density
pneumatic conveying , and the establishment of a mathermatic model
of stratified flow state, and the calculation of the pressure drop of
high density conveying through a method of equilibrium of forces.
The calculation shows that its accuracy is distinctly higher than
pressure drop ratio method, experience formula method and addi-
tional pressure drop method, and it compares favourably with the
models by some foreign scholars, and has become the current devel-

opment derection and a key problem studied in high density convey-



ing pressure drop. The study on the phase-diagram in dense-phase
pneumatic transport and the application photocouductive fiber probe
system to meassuring concentration distribution of powder based on
the above research are fairly theoretically significant and practically
valuable. The third part introduces emphatically practical application
of dence-phase conveying technology of pulverized coal in Blast Fur-
nace production. This part includes determination of process parame-
ter , design of industrial installation and control of conveying rate and
distribution of powder flow. In the pulverized coal system on Blast
Furnace, and fluidized unit replaces traciitional feeder, It has higher
conveying density and lower velosity and static conveying. The
method of pneumetic adjustment coal rate replaces traditional
method of machine adjustment, it has elastic and reliable regulation
of coal discharge mass flow rate, and its regulation extent is wide
and the regulation unit has long service life. The structure of the
ball-like or tray-like distributor of industrial application is simple,
and has a higher distribution accuracy, and a longer service life. As
a result of its low pressure drop the ball-like distributor suits even
distribution of high density flow of pulvirized coal. The process of
high density conveying of pulverized coal tested industrially has be-
come a new technological process at the precent Blast Furnace coal
injection.

In brief, the collected papers provide a sumary of the research
work in this field during the eigth five-year plan in our country. It
is the achievements of all members engaged in theory and practice
research. To some extent, it will contribute to the further research
work of this field.

This proceedings suitable for members of metallurgical and
chemical fundamental research, and engineering technigue and pro-

duction managemant, and is a good reference look for the college



studants of university and including post graduates and Ph. D
students.

Zhou Jiangang, Senior Engineer

(Central Iron &. Steel Research Institute, MMTI. )

Shen Yishen, Professor
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