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outline some better ways of controlling 
coal dust at transfer points.

Controlling coal dust around conveyor 
systems and transfer points is not just a 
health imperative, but something that 

also needs to be tackled as a priority due to its 
effect on operational efficiency and the cost of 
ownership of infrastructure.

Transfer points in a conveyor system are 
typically one of the key areas where coal dust 
is generated. However, process plant owners 
make insufficient use of the many opportunities 
to optimise the position and design of 
transfer chutes.
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Most coal mines, coal preparation plants, power 
stations, and coal-burning industrial facilities make 
extensive use of dust suppression and dust extraction 
systems. In fact, they tend to over-rely on these systems, 
expecting them to do far more ‘heavy lifting’ than they can 
manage.

A more effective approach is to focus first on the 
engineering of the chutes, which can relieve 50 – 80% of 
the problem. Suppression and extraction of the remaining 
dust then becomes a much more efficient component 

in a broader and more holistic solution. 

Health, safety, and more
As health and safety regulations become more stringent 
globally, it is likely that pressure will grow on facilities – 
such as mines, plants, and power stations – to resolve 
dust issues more conclusively. While dust is generally a 
factor in lung illnesses, it holds particular dangers for the 
coal sector, where coal dust spontaneous combustion 
remains a significant risk. Not only are employees and 
contractors at risk, but communities near a mine or plant 
are increasingly vocal about dust-related impacts. 

Beyond health and safety are the constraints that 
excessive dust places on operational efficiency and 
continuity. Even today, it is not uncommon for certain 
areas of an enterprise to be off-limits to workers when 
conveyors are running – simply on account of the volume 
of dust that is created while material is moving.

This means that certain critical conveyor equipment, 
transfer chutes, and other machinery in the vicinity 
cannot be checked or maintained until the system is shut 
down and the dust has settled. The more continuous an 
operation, the more efficient it is likely to be. 

Dust, therefore, undermines efficiency, and any 
successful initiative to reduce dust will help optimise 
smooth operations – invariably with positive impacts 
on the bottom line. Similarly, excessive dust levels also 
mean that equipment and machinery become thickly 
coated and require regular cleaning. Spillage of material 
also makes access to the transfer point difficult, impeding 
inspection and maintenance.

To this cleaning cost, the inevitable consequences 
of dust ingression into motors and other moving parts 
can be added. This certainly reduces operational 
lifespans and places a further burden on capital and 
operating expenditure.

Controlling flow
At the heart of any effort to control dust is an 
understanding of material flow, and of the effects of 
uncontrolled velocity and impact. Dust is really just one of 
a number of unwanted consequences of a lack of control 
over material flow, including degradation of the material 
being moved. 

By controlling the flow of material, it can be more 
effectively consolidated as a homogenous stream, 
providing less opportunity for aeration, which leads to 
greater dust dispersal. This is often difficult to achieve, 
however, especially as there is a level of natural 
segregation that takes place in coal on a conveyor. 

Vibrations incurred over idler rollers, for instance, will 
cause fine material to gravitate down and leave more 
granular material in the top layer. When the material leaves 
the conveyor, the separated fines fraction will quickly 
aerate in free fall and generate large amounts of dust. 

Most chutes simply provide an open channel for 
material to fall through, before being discharged onto the 
next conveyor or outlet. This allows material to be spread 
in an uncontrolled manner as it travels, which invariably 

Figure 1. Moving head chute, handling 2800 tph of coal at a 
South African coal mine.

Figure 2. Bifurcated chute in operation for the past 23 years at 
a coal mine in South Africa. The transfer chute was designed to 
handle 6000 tph.

Figure 3. Ship unloading using plant feed or bypass transfer 
chute in Turkey.
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creates much more dust than is necessary.
The related benefit of a more controlled chute flow is 

that the material is less degraded by its journey through 
transfer points. While this might not be relevant to power 
station feed, it is a vital consideration for steel plant 
furnaces, where degradation must be strictly controlled to 
improve furnace efficiency.

Equipment configuration
The effective control of coal dust starts at the 
early stages of plant design, with the emphasis 
of making sure the chutes and conveyors are 
correctly aligned to the flow of material, in order 
to create a conducive flow geometry for the coal 
to travel. 

The configuration or general arrangement 
of the equipment within a plant or between 
structures is important. This relates to the exact 
positioning of the crushers, grizzlies, screens, 
feeders, conveyors, and other plant equipment in 
relation to each other.

How well these are positioned determines how 
much control can be achieved over the material 
flow. It is for this reason that experts in transfer 

chutes have much to offer in the early design 
stages of a plant.

In Weba Chute Systems’ experience, it has seen 
the benefit of being able to advise plant designers 
on the optimal positioning of chutes and related 
equipment at planning stage. The result is a 
more efficient flow of material and consequent 
dust reduction.

Engineered chutes
The contribution of custom-engineered, controlled flow 
designs, which deliberately create a flow path for the 
material based on its inherent qualities, speed, volume 
and throughput requirements, is extremely valuable. 

Using sound engineering principles, chutes can be 
designed to minimise the physical impacts that create 
dust. In the case of the company’s own chutes, it bases 
designs on the ‘supertube’ effect, allowing controlled 
transfer of material onto the conveyor belt. This also 
reduces wear and tear on the belt.

Modelling the behaviour of the material is an important 
aspect of this endeavour. Specialised 3D software, driven 
by modern computing power, can now make this possible, 
while discrete element method (DEM) simulation can be 
used to verify the designs before manufacture. A cascade 
lining system can even be employed to reduce wear inside 
the chute, as this allows 95% of material to run on like 
material rather than on the platework. 

Case study: Wyoming, USA
Among the examples where controlled flow chutes 
have achieved considerable success in reducing 
coal dust is a coal-fired power station in the 
US state of Wyoming. Weba Chute Systems was 
contracted to supply 10 controlled flow chutes, 
replacing the existing standard chutes. The basic 
requirement was that the new chutes produce 
less than the regulated 2.4 mg/m3 of dust under 
predefined operational conditions.

The challenge with coal dust at this power 
plant was severe; the coal dust created at certain 
transfer points between conveyors severely 

Figure 4. Conveyor to conveyor chute handling 75 tph, wet or 
dry coal.

Figure 5. Coal waste management system, handling 7000 tph at a coal mine in South Africa.
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impaired vision, thus making it impossible for 
personnel to be in the vicinity while the conveyors 
were running.

The impact of the new chutes was significant, 
reducing dust levels by between 46 – 77% between 
conveyors. Furthermore, the chutes also improved 
conveyor capacity by discharging the coal more 
centrally on the belts. One conveyor belt measured 
was able to transport an extra 150 tph of coal. 
These controlled flow chutes were also shown 
to block less frequently, thereby reducing coal 
spillage. 

Case study: Missouri, USA
In another example, a Missouri power plant wanted 
to reduce the housekeeping required to keep its coal 
handling systems compliant to occupational health and 
safety regulations for respirable coal dust. It also wanted 
to minimise wear on conveyors and components, and to 
reduce material spillage through central loading.

In this case, the installation of controlled flow chutes 
led to dust reduction between 73 – 91%. Carryback was 

also improved by replacing inadequate belt wipers with 
quality primary and secondary belt scrapers.

The overall outcome gave the plant less 
downtime and housekeeping, with dust levels 
far below the regulated standards. This meant 
a healthier, safer workplace with reduced 
maintenance costs; noise levels were also lower.

Conclusion
In summary, the control of coal dust generated 
in transfer points between conveyors is clearly a 
matter of high concern in mines, power plants, 
and other facilities. Strategies to reduce coal dust 
are best sought at design stage – both in terms of 
the general plant layout and in the design of the 
chutes themselves. 

With regard to chute design, controlled 
flow chutes have proven their ability to reduce 
the generation of coal dust while providing a 
range of other valuable benefits – from better 
productivity and uptime to lower maintenance and 
cleaning costs. 


