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The Mechanism of Transportation inside the Screw Conveyer

Kenzo WADA, Masahide EBISUI, Nobuo HAYANO and Minoru KASHIMOTO

Abstract
A screw conveyer is extensively used as transport equipment for granular materials. Until now, there

have been several reports investigating the characteristics of the screw conveyer, the influence of the

rotational speed of the screw shaft, the size and the shape of a screw blade and a filling ratio of granules

on the transport efficiency of the screw conveyer. However, a study of the transport mechanism of

granules has rarely been reported.

The mechanism of transportation inside the screw conveyer is very complicated. Therefore, it is

difficult to understand the dynamic behavior of granules quantitatively. In this paper, in order to grasp

the transporting state inside the screw conveyer from phenomenal aspects, it is expressed using two

parameters i.e. the transport quantity and the leakage quantity in the stationary state. At first, the

relation between the transport quantity and the leakage quantity is examined by measuring them

practically. Next, on the basis of the relation, the transient transporting state of granules is investigated

by computer simulation.

Finally, the mechanism of transportation inside the screw conveyer becomes clear through the simula-

tion.
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Table 1 Specification of screw conveyer
i & 525 mm
PR 114 mm
v F 75 mm
27N a
vy Flt 0.66
By FHK 7
M Ak =%
7077 R 10 mm
77 N 134 mm
MY 27 v A5
Bucket
Elevator

Subhopper i

Digital
Personal < Torquemeter SE
Computer fe=— &
Tachometer
Rotational
speed
Control
Unit T
—= orque
VSmotor Detgctor Flow-
meter
Flow rate Rotation Detector
Fig.1 Experimental apparatus

Vol.40 No.1 (1989)



A 7Y 2— X7 ONERE L (77 77

£

24.0f Qin N/sec
4 1.0
= 20

:&0— s 30

= * 40

52.0t ° 50

'—.

1.0r

0 50 100 150 200
Rotational speed N rpm
Fig. 2 Relation between the rotational speed and
the torque

3.2 RHEBBIUVFALODRIESH

Fig.3, Fig.4i2i3, #RFNHARS L OB
AT v 7TRALE YR IHADA 7 ) a—a v RTP D
HE L bL 2 ORERIELE R T, mKICB W T2 2
Ja—a2 X XTOFRMRKFZIZZR 2)) 2 8o ol B
THREILTH Y, 2O+ 5 7 NOFKIKEEC
$-oTELD, Thbb, HVLMKETIIRHE L
K&, RO AFRETREIEII NS hs, 22
HAREERILSELHA, b7 BHRARIZZT T
HACE G 2R S L Tu <Ay, milikizh 2
—EREEAEE LR L T b, ZoEIZiEAR
PRALL T LR LTSI NEETTHOR Y
Da—aixXTIZL @AM E2ELLTEY, 20
BUARRRII 2D L ED 227 ) 2 DIz & - TR
FLLDNTHL, EEHEELIEHEA, T,
Mz e bEHICEIL LD, b2id, MRz 2
Ty TEALD 2 S A S L T <,

4. A2V 2a—arRPOEEENRE

SITRRZ Y 2—3 RPN REO %K
BBIZOWTHEZ B, 227 2—2 0 X7 CHRKL
RY B350, b7 7WORRIKIZZF D EERKEED & &
WH, AR, WAL ETES, AN
D BLEAREHILEIZR 7 2 — 3 0 T k%
WEEZLL L CHREICEELRELD, F2, #0056
BR7 1) 2= XTORMEIZL > TRKES A
N5, ABETEINLDRIZOWTRFE 2T, 20
MW HBGRE KB~ L2k, R71)a—2
PRT DEERTER B &5 02T 5,

[®]
&
> 4 N/sec
260-
S [ 1N/sec
330" '
w
0 :
Eiof |
¢ é
o05 |
'-(2 '
% 10 20

Time sec

Fig. 3 Transient response waves of the outflow
rate and the torque for the step change of
the inflow quantity (Q.=1— 4N/sec,
N =75rpm)
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Fig. 4 Transient response waves of the outflow
rate and the torque for the step change of
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Qin=4N/sec)
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