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High Density, Low Velocity Pneumatic Conveying of the Fragile Materials (11)

Nobuo Havano, Norio HaArapa, Hitoshi WATARI

and Tomosada JyOTAKI

Abstract

This report concerns so called ‘high density, low velocity’ pneumatic conveying method of granular materials.
P g Y yp ying g

This method of transport of granules has two big profits.

Namely, i) it is suitable for the transport of fragile

granules and ii) it causes smaller abrasion inside surface of the duct owing to the low velocity of granules.

To avoid the breakage of fragile granules we prepaired test equipment in which the granules are conveyed

as clusters (a train of slugs) with very slow velocity (about 1 m/s).

This time, we made a test of transport with the horizontal square duct (cross section; 6.6 X 6.6 cm, length;

4.5 m) and measured the pressure drop across the slug, velocity distribution in the slug, and the transported

rate of granules.
Results obtained are as follows;

1. 1In this experiment, the pressure drop 4p across the slug was largest in the beginning of transport. For
rape-seed 4p was 560 mm Aq, for nylon chip dp=473 mm Aq, and for N. P. K. (a kind of granular

fertilizer) Jp=490 mm Aq.

2. Average transport verocity of the slug v was 1.2 m/s for rape-seed, 1.19 m/s for N. P. K., and for nylon

chip v was 1.06 m/s.

3. Flowing pattern inside the slug became clear for the case of rape-seed.
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1 [Turboblower Pmax = 585 mmAq, @max= 8 Mnin
2 |Manual valve Orifice dia= 40 mm#
3 | Solenoid valve S, Qrifice dia. = ggc,:ggf =30
4 |Solenoid valve SV, 8&25&23';2&&%‘: -30
5 |Push off pipe [.D. =50 mm~#
6 [Push down pipe 1.D. =38mm~#
7 |Hopper Capacity =60 1 , setting air-tightly
8 [Feeder [.D. = 75 mm#, Acrylic polymer
' 9 [Main_transport pipe | 1.D. =66 - 66 mm® Acrylic polymer
10[Hopper Capacity =80 i
11{Pipe orifice Orifice dia. = 21 mm#

Push off pipe : Push the granules to the left-side into the main
pipe @ by compressed air through @

Push down pipe : Push the granules down to the main pipe by
compressed air through ()

Fig. 1 Test equipment of “high density, low velocity pneumatic conveyer’
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BS : Starting switch

HBEBCiiAbh s, 2o SV. OBERER Fig. B5.: Reset switch

P.L.: Pilot lamp
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(@) Control circuit of valves
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Fig. 2 Sequential control circuit for the solenoid
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Fig. 3 Schematic diagram of the pressure measuring
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Fig. 4 Internal structure and the calibration curves

of the pressure pick-up
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Table 1 Physical property of the samples
Materials | \ylon-chip| N.P.K. | Rape-seed
Density  (g/em)| 1.4 1.6 112
Bulk density (g/cm?) 0.681 0.862 0.621

Coefficient of (-)
the wall friction 0.320 0.276 0.345
(Acrylic polymer)

Coefficient of 0.397

the internal triction\™ 0.647 0.482

Shape of particles
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Fig. 5 Illustration of the transport and the change of pressure (for rape-seed)

transportation of the slug
The period of pushing .

_ One period of the formation and

<— down the granules l<— The period of transportation ——=t
The interval of
Period of Period of turbulent flow
transport transport
~=<of the 1st of the 2nd <
slug
: | , ' ;
0 70 108 113 138 145 t (sec)

Fig. 6 State of the formation and transport of the slug
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Table 2 Characteristic quantities of the slug transport
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B) 56, 1BHORS v Iy BENCHEIh2 3T
(t=15.5) O@EIEOM % B+ 5 &, 12.12F LMEF
ERLTVD, 2597 B1DOLhHEKENERLE L
T, ENREROEBHRENVWEEZEZONLY, 0

(125) 125

ROV TREEIRE, #ITR 7 v 7 HT OER Ik
BLEDBBRIZOVWTHRIDENS L LEbN 3,
Mo (c)id, FBOBETAT v/ d, 2oH%k 3.
L33, 1BHORS v /BB LB THL (1=
7.0), BHICHEINn 23T (1=10.7), EBEIIE
RERMICHEMLTEY, Mokss Ll TRED
XD A,

4. ¥ B

UbLDRBERLY, ROBEHIHELHE %o 12,

1) 279 V7REERICERTIHAEBO Lr+~2
X90T, BET 5, Lo, BENAKEXNEE
BEMPKEANPKOL S 2B SRS IZHE
HLHW.

2) FEDOR7 v IS NHT-OEEI % RD R,
HRE LT (POBE D ER) i, 1312 1. 2m/s
ERESEESTIRO.5m/sIBEEL 2 b B,

3) WERE, 270 S N2oMKIEBOBENE
3, 666.4kg/n &% o 7r.

4) R79 7 HBEBPORER, ¥4 wrFy S,
NPK. TREBHHRKE 83, EEOBLLTE 1D
CIBIZEMRAITHMT 2. (Fig. 14)
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