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Pressure Drop, Power Consumption and Relation with Flow Patterns
in Pneumatic Transport of Powdery Material in Horizontal Pipes

LE BA - EH A EE Rz

Tomosada Jataki Yait Tomita - Hideyuki Kiyohara

Abstraet’

In this work, pressure drop and power consumption for pneumatic transport of powdery
material in horizontal pipes are. examined by relating to solid flow patterns. We use two
steel pipe lines of which inside diameters are 53, 0mm and 81, 1mm and we use P.V.C,
powder of mean diameter 160um and specific weight 1220kg/m3 for solid material, The air
velocity is varied from 5 up to 45m/s and the solids/air ratio from ¢ up to 20. We have the
following experimental results: (1} The total pressure drop coefficient is in propotion to the
golids/air ratio for a given air wvelocity and is independent of pipe diameter, The additional
pressure drop coefficient is independent of solids/zir ratio: (2} The variation of total pressure
drop coefficient has a close relation to the solids flow patterns: (3) In view of power consum-
ption, the transport of solids in slug flow is the most efficient without danger of blocking,
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Effect of Surface Active Agent on Spherical Agglomeration
in Liquid Suspension

Vien o EElE, B EEE, B B, KB KT
Hideo Takenaka, Yoshiaki Kawashima, Masahiro Nakashima
and Yuko Ohgishi

Abstraet

In the present paper, an effect of surface active agent on the spherical agglomeration
in liguid suspension was investigated. Sulfisomidine having a diameter of 1,4 4, 732 or 112 4
dispersed in chloreform was agglomerated with a buffer solution (pH 10.5) which was used

.as a bridging lquid. Tween 8¢ as a surface active agent was added to the chloroform, the

buffer sclution ot both the liguids prior to the agglomeration process, Irrespective of the
addition way of Tween 80, the agglomerate size decreased with increasing the concentration
of Tween 80 until reaching a critical concentration which corresponded roughly with the
critical micelle concentration, The addition of the surface active agent to the chloroform
decreased the inlterfacial tension (T) between the chloroform and the buffer solution leading
to the decrease in the agglomerate size. The coarser sulfisomidine resulted in forming a
larger agglomerate in contrast with the agglomeration of inorganic particles, in the latter
case it is generally admitted that the finer particles form the larger agglomerates, A linear
relationship between the agglomerate size and r/d, where d is the diameter of sulfisomidine,
was found.
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Pressure and Rate of Filling for Granular Materials

EAR BAM BE R

Fumito Takagi  Minoru Sugita

Abgtract

Progress in constructing large grain bins and in the transport of granular materials has
made it possible to use storage facilities with high-speed filling equipment. The pressure
on the inside wall of grain bins filled with granular materials using such high-speed
equipment was several times more than the value indicated by Janssen’s theory. '

Using a model, we studied the correlation between the rate of filling and the pressure
on the bottom of a silo. These problems have been little regarded in silo design. We
measured the value of vertical pressufe on the bottom of al glass cylinder under different
filling rates, We used four kinds of granular materials: two kinds of glass beads and
two kinds of standard sand. :

One of the experimental results is that the value of the vertical pressure on the bottom
of the model bin increases with the rate of filling, Concluding that the rate of filling
influenced the structure of deposition for granular materials, we decided to pay atiention
to bulk density in the model hin, We obtained results showing a relationship among the
rate of filling, the value of the vertical pressure, and bulk density in the model bin .
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Compaction' of Several Powders by the Tapping
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Nobuo Hayano Tomosada Jyotaki
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Until now, the relations between bulk density of powder and the tapping duration have
been investigated by many authors, but the simultaneous consideration of the effect of
tapping speed @ and tapping height H to the compaction of powders are very few,

In this report, we investigated the effect of compaction phenomena of the powders in a
vessel by the bottom impact. The chianges of bulk densities of powders were examined with
several tapping speed (w), dropping height (H), and, then semi-empirical formula about
compaction of powders are. presented. Our experiment shows that the changes of bulk
density of powders are clearly observed in the comparatively short interval of the start of
tapping, and this feature depends closely on the flowability of powders.

Finally, the formula of bulk density are presented with the function of @, H and g,
(loosely packed density).
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Fig. 1 Schematic diagram of the experimental apparatuis
Table 1 Properties of Powder
Properties Powder! ypsam® | CeCORBRSO | FlyAsh Flou Carbon
| Density 2.31 2,70 2.53 1.44 1.69
Aerated
bulk donsity {g/cm’} 0.54 1.07 0.69 0.56 0.41
Packed
bulk density (g/em®) 1.20 1.56 1.17 0.7 0,52
Mean diameter () 40 23.7 2.9 23
o o .
Particle form iﬂ mu a R O 9 O0D OOOOO %ODD

Table 2 Index of Flowability poimt of Powder

P~

Angle of oo | Angle of . Index of
Repose Compressibility Spatula Cohesion Flowability

Powder deg |point | 9% | point | deg lpoint| % | point point
Gypsum 46.1 | 15 | 49.3 0 66.4 12 58.4 | 4.5 31.5
CaC0O,-BF300 | 4h 15 31.4 1 65.8 12 13.8 12 39
Ely Ash 49.3 1 12 40.7 2 82.1 7 14.2 12 33
Flour 46.5 12 27.5 12 62.9 12 16.5 12 48
Carben 39.7 | 17.5 | 21.1 17 56.4 16 59.7 2 52,5

# PHEMETEFILIERT % L Gypsum obtained by treatimg stack
Gas Th 5. RLICBWTix Cypsum & LTH<
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A Simple Method for the Estimation of the Actual Performance of

a Closed-cireuit Grinding System

ik OJBE* ML BRT

Mitsuhike Sato Toyokazu Yokoyama

Abgtract

The closed-circuit grinding with a mill and a classifier is often very useful for the
economical comminution to achieve the desired particle size-distribution of products,

A simple method for the estimation of the actual performance of such a sysiem is
discussed on the base of batch tests with a open system.

Instead of continuous tests which must be hest for the design of the closed-circuit sys-
tem but need a lot of material and time, two batch tests with raw material and coarse
product from the first grinding and separation could give some useful informations abont
the relations of guantities between the new material and the allowed input to the mill that
depends on the size of the mill, degree of heing ground of material and other requirements,
considering the coarse part taken away f1jom the whole system.
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Measurement of Adhesion Force of Powder Particles by
Powder Bed Tensile Strength with the Swing Method

BEE BRI M g

Kenji Fujii Norivoshi Kaya

WL W Bl

Kiyoshi Urayama Tohei Yokoyama

Abstract:

The measurement of tensile strength of the powder bed has been carried out by means
of the swing method measuring instrument. The effects of the rate of tensile load and the
notch of powder bed are discussed in this paper for a standardization of the meastrement
method which affects the reproducibility of the adhesion force.

It is evident that displacement of powder bed appears with increased tensile stress, then
the stress- dlsplacement curves are obtained respectively for each powder. These curves are
classified according to their features by investigating the correlation between the stress and
the displacement, and three kinds of types are obtained,

The stress-displacement curves provide the energy required to tensile breakage which
may be correlated with practical particulate phenomena.
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Table. § Polyelectrolytes as Coagulant
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