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FEATURE
Materials handling

One of the most significant devel-
opments in pneumatic conveying 

technology in recent times has been the 
application and fundamental modelling 
of the low-velocity slug-fl ow (LVSF) of 
bulk materials.

This mode of fl ow has been success-
ful in avoiding particle damage and/or 
segregation problems for a wide range of 
fragile/granular bulk materials, such as 
granulated sugar, grain, rice, skim milk 
powder, poly pellets, peanuts, milled grain, 
semolina, muesli, powdered and granu-
lated coffee, dry pet food and granular 
catalyst. Signifi cant advances in the fun-
damental modelling of this mode of fl ow 
have also been achieved.

The most common feeder used in bulk 
materials handling plants is the rotary 
valve. Despite their widespread use and 

popularity, many rotary valves still expe-
rience two major problems – particle and 
valve damage due to excessive particle 
chopping and inadequate system capac-
ity – due to air leakage.

Flood-fed rotary valve feeders can easily 
chop or damage the coarse particles that 
are caught between the advancing rotor 
blade and the housing. This can lead to 
immediate failure of the rotor drive or 
eventual failure of the drive and/or hous-
ing due to fatigue. The force impulses gen-
erated during the chopping operation can 
be signifi cant. One option to avoid such 
problems is to select a rotary valve with 
a built-in anti-chopping inlet. However, 
in existing plants, it may be too expensive 
to replace all the rotary valves with new 
anti-chopping models. An anti-chopping 
insert has been developed at the University 

of Wollongong specifi cally for this purpose 
and has been found to be quite effective.

Rotary valves feeding positive-pressure 
conveying systems can leak as much as 
50% of the total amount of air supplied to 
a system. Hence, it is essential to estimate 
leakage as accurately as possible. The few 
leakage models that exist have been found 
to be inaccurate and also contradictory (in 
terms of expected trends). The predictions 
from a new theoretical model I have devel-
oped display surprisingly good agreement 
with experimental data from conventional 
and high-pressure rotary valves. When 
air leakage is found to provide an op-
erational problem (eg: inadequate feed 
rate), it is recommended to employ an 
effi cient method of venting, such as the 
new centrifugal vent hopper developed 
by the University of Wollongong. In many 
cases, such a vent hopper has been found 
to double the feed rate capacity of rotary 
valves handling powders.

Bulk material elevation
Current methods of elevation can experi-
ence a range of problems and limitations, 
such as:
• pneumatic conveyers/lifters; which have 

relatively high operating cost, excessive 
product velocities and wear rates (espe-
cially for dilute-phase conveying)

• screw conveyers; which have relatively 
high operating speeds (due to slippage 
between the screw fl ight and particles 
and the back-fl ow of material through 
the screw fl ight and casing clearance), 
increased particle attrition and undesir-
able casing/screw contact

• bucket elevators; which have relatively 
high capital and maintenance costs, 
mis-tracking of belt/chain, damage 
to belt/chain, buckets and casing and 
increased risk of fi re from dust explo-
sion.

A new type of elevator, called the Olds 
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Simulation modelling helps develop new systems
By Peter Wypych

This new test rig, to assess the performance of an Olds Elevator, has been set up at Wollongong 
University.
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Elevator, has been developed recently to 
overcome many of these problems. The 
unique design and operating features of 
this elevator include:
• stationary screw and rotating casing
• external drive and bearings
• high volumetric effi ciency
• full-bore mode of fl ow avoiding high 

particle slippage and back-fl ow of ma-
terial

• low particle damage and dust genera-
tion

• zero risk of dust explosions and propa-
gation

• accurate feed rate control and excellent 
turndown ratio (in excess of 20:1).

To investigate in more detail the perfor-
mance characteristics of the Olds Eleva-
tor, a new test rig has been designed and 
installed at the University of Wollongong 
(see opposite). Two modes of operation 
are possible with this new research facility. 
The fi rst is recirculation mode with a sight 
glass to demonstrate the mode of fl ow. 
The second is a performance test mode, 
where a separate feed bin is used to supply 

material to the Olds Elevator feed hopper. 
Here, a separate receiving bin, sitting on 
load cells, is used to collect the conveyed 
material and confi rm the actual through-
put. Electrical power and rotational speed 
are also measured. This research facility is 
being employed to investigate particular 
design and operating issues (eg: bulk 
materials subjected to various rotational 
speeds, wall friction effects, in-feed scoop 
designs and screw fl ight designs).

Computer simulation modelling
With the advent of more powerful com-
puters, the discrete or distinct element 
modelling of particle fl ows and mecha-
nisms is proving to be an increasingly 
important tool for the designers of bulk 
materials handling plants and processes. 

The low-velocity slug-fl ow of granular 
materials eliminates/minimises particle 
damage and segregation problems. The 
accurate prediction of pressure drop for 
low-velocity slug-fl ow is possible using 
appropriate test-design and modelling 
procedures. The development of the cen-

trifugal vent hopper and also the insertable 
anti-chopping insert can solve rotary valve 
problems related to air leakage and the 
fl ood-feeding of granular materials. The 
Olds Elevator avoids many of the problems 
being experienced by traditional bucket 
elevators, screw conveyors and pneumatic 
conveyors. Due to its full-bore mode of 
fl ow, transport effi ciency is greatly im-
proved and dust explosion ignition 
and propagation hazards are inherently 
avoided. The new research facility at the 
University of Wollongong is being used 
to investigate in more detail the perfor-
mance characteristics of the Olds Eleva-
tor. With these developments and several 
others, including the recent advances in 
validated computer simulation model-
ling, it is possible now to design, optimise 
and/or uprate conveying and handling 
systems with increasingly good accuracy 
and confi dence. ■

Associate Professor Peter Wypych is the 
director of the Centre for Bulk Solids and 
Particulate Technologies at the University of 
Wollongong.
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SEW-EURODRIVE Decentralized Drive Solutions: 
MOVIMOT D

   SEW-EURODRIVE, The Drive Solution Store, is constantly developing a more 
efficient and economical solution for its customers. The use of decentralized 
technology contributes to overall system cost reduction.
   The new MOVIMOT® D is a frequency inverter mounted onboard the energy 
efficient DR motor series. It is perfect for a number of applications including:- 
conveying, pumps, fans, turntables and lifting.

•  Effortless drive start up       •  Reduces control cabinet space requirements
•  Minimizes installation time and cabling efforts
•  Robust enclosure rated up to IP66      •  Broad ambient temperature range
•  Expandable with accessories and fieldbus communication options 
•  For combination with SEW motors up to 4kW

www.sew-eurodrive.com.au   sales@sew-eurodrive.com.au

Sydney   Brisbane   Townsville   Adelaide   Perth

1300 SEW AUS
1300 739 287

Melbourne (Head Office)
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