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Conceptual Design of Double Spoon
Transfer Chute

Project Scope:

Bulk Solid Material: Potash

Equipment: Transfer Chute at the end of a very long,
fast moving feeder, handling potash at 6000t/h

Problem: Limited head height, wide and slow moving
stream, steep outgoing belt inclination

Aim: Re-direct and accelerate material stream from
feeder up to outgoing belt speed of 5.5m/s

Conceptual design of a transfer chute handling
potash was performed under limiting conditions and
structural  constraints. Head height available was
limited to approximately 2.3 metres, with the feeder
loading velocity of 1.7m/s. The high inclination of the
outgoing conveyor of approximately 14 degrees also
added difficulty. This was all compounded by the
significant quantity of material (stream cross section
of 1400 x 700mm) to be re-directed and accelerated
up to outgoing conveyor belt speed while ensuring
central loading.

Numerical Analysis and Optimisation:

A number of different concepts were investigated
and two options are shown in Figure 1. The design of
each conceptwas optimised through the application
of continuum and DEM analysis to maximise the
loading velocity, V,, on the outgoing belt. This
resulted in a double spoon design implemented as
shown in Figure 2.
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Figure 1: Concepts Investigated
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Figure 2: Single vs Double Spoon Results

TUNRA Bulk Solids develops custom solutions to suit the individual needs of our clients



Conceptual Design and Project Outcomes:

To account for possible variation in throughput
and feeder speed and ensure central loading, an
impact plate deflector was incorporated. The final
design is shown in Figure 3. Upon completion of
the project, the client opted to increase the width
of the outgoing belt by 20% and reduce the speed
to 4.1m/s. Following fine tuning of the deflector
position to accommodate the revised criteria the
design was installed at a Canadian port terminal.
The client has indicated the transfer is performing
as expected.

Figure 3: Final Design

Why TUNRA Bulk Solids?

Experience and Expertise
We have provided expert solutions to industry for
over 45 years and are the leading organisation
for materials handling research and consulting in
Australia and internationally

Research and Development

We have a proven track record in research and
development through the close association with
The University of Newcastle

Quality Service
We have highly qualified, well-trained and specialist
staff that are committed to delivering excellence

First Class Facilities

Our laboratory is a state of the art facility located
within the Newcastle Institute of Energy and
Resources (NIER) at The University of Newcastle

Industry Standards
We are accredited to ISO 9001, ISO 45001 and
ISO 14001

Independent
We are independent and not for profit




