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® ADDRESSING PET STORAGE
PROBLEMS IN SILOS

tis predicted that the global consumption of PET packaging
will grow to almost 19.1 million tonnes by 2017, with an annual

growth rate of 5.2 percent between 2012 and 2017 . In the UK

there is a considerable

IN THIS REPORT WRITTEN and growing tonnage of
both raw and recycled
FOR BP&R, MARK PET plastic being
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processed.

FABRICATIONS DETAILS HOW

The increase in the
GROWTH IN THE USE OF use of PET feedstock
PET PLASTICS HAS LED TO nas led to greater
AN INCREASE IN NOISE AND storage of the material
both in greenfield
STRUCTURAL PROBLEMS manufacturing facilities

REPORTED IN STORAGE ecdicated to PET and
SILOS. THE PROPERTIES OF in the conversion of

THE MATERIAL, PARTICULARLY P'antfrom other plastic

ITS RELATIVELY HIGH material properties of
POURED BULK DENSITY PET are quite different
- to many commonly
AND CO-EFFICIENT OF used plastics and three
FRICTION. CAN RESULT IN main problems can
SILO OVERLOADING AND arise when storing/
discharging PET: silo
PHENOMENA KNOWN AS honking, silo quaking
HONKING AND QUAKING. and silo overloading.
IN THE WORST CASE THIS
CAN CAUSE COMPLETE SILO
COLLAPSE WHEN STORING
PET GRANULES. THESE

ISSUES ARE OUTLINED the PET material is

moving within the silo

SILO HONKING

Also known as silo
noise or music, silo
honking occurs when

BELOW BY THE HEAD OF THE ing generates a low

UK'S LARGEST ALUMINIUM frequency (>20Hz)
sound. This noise
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intervals between

OF HOW THESE PROBLEMS scconds or hours),
CAN BE OVERCOME, UPredictableand

typically sounds like

a truck horn?. The
volume of this noise is sufficiently loud to be of concern where
silos are installed close to environmentally sensitive or residential
areas and has led to noise abatement orders being issued.

SILO QUAKING

Also known as silo thumping, silo quaking is again related to the
movement of PET granules within the silo but, in this case, the
movement and rapid deceleration of a greater mass of material
can cause buckling of the silo wall or even catastrophic failure of
the silo’s structure. ®!

SILO OVERLOADING

If silos have been designed to suit most common plastics, stress
calculations are likely to have been made using a bulk poured
density of around 600 Kg/mé. Filling them with PET, which

has a bulk poured density of 850 Kg/m?, will result in serious

PET storage vesse/s showing cwall
éac,é/inj caused éy silo ?aaﬁn\g,

overloading of the silo. This can be over 40 percent more than the
original design stress and can lead to the complete collapse of
the discharge cone or skirt region of the silo.

/\/ R — The image on the left

ﬂ shows two, one-year-old
| silos used for storing PET

| granules. The vessels had
not been designed with
any anti-honking / quaking
protection and serious
buckling damage can clearly
be seen on the third and
seventh panels of the left-
hand silo and the seventh
panel of the right-hand silo.
These silos were replaced
by PET storage silos and
have operated successfully
for over four years without
re-occurrence of noise or
structural damage.

Silo honking and quaking
has been recognised
for many decades and
although there has been
considerable research
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carried out - and
papers written - the
exact mechanisms

are still not fully
understood. The
phenomenon occurs
with other materials,
including other
plastics, however PET
seems to be the only
commonly used plastic
where the author

has seen problems
reported. It is believed
that key factors include
materials with a
relatively high poured
bulk density and co-efficient of friction. Table ~,__, wup of Silo
1. shows the range of density, coefficients call shoeing the
of friction and poured bulk densities for a extent of buckling
number of common plastics. It can be seen

that PET has relatively high friction and poured

bulk density compared to the other polymers.

Plastic Type |Density g/cm3 Coeff of Friction | Form Poured bulk
Value Density kg/m3

PET (PETP) 1.37 - 1.45 0.18 - 0.22 - 850

PE (ope/ HDPE)|0.91 - 0.96 | 0.08 - 0.22 Pellets | 561

PVC 1.30 - 1.58 | 0.20 - 0.30 Pellets | 625

PP 0.57 - 0.92 0.10 - 0.30 Pellets | 513

PA (Nylon) [1.11-1.29 0.16 - 0.35 Pellets | 561

PTFE 2.10 - 3.90 0.06 - 0.35 - -

PEEK 1.31-1.51 0.38 - 0.43

Table 1. - DenS/Z‘y arnd Co-effcient of friction values For

common plastics HiH Fs1 8 ted
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SOLVING THE PET PROBLEM

Although the exact cause and modelling of the problem is
incomplete, there is sufficient practical knowledge of the issue
for silo manufacturers to be able to offer solutions that avoid
honking, quaking and overloading problems. These involve
changing the way material flows inside the silo, particularly
increasing the friction between the material and the silo wall,
combined with increasing the silo strength to be able to resist
any high transient stresses and the higher bulk density of PET. In
practice, it is very difficult to predict when silo honking or quaking
will occur, but, for example, Barton Fabrications’ anti-honking ring
silo design has been widely and successfully adopted, addressing
every silo honking / quaking issue that the company has
encountered. Barton’s anti-honking ring design can be specified
and fitted in both new silos or retrofitted to existing vessels that
need to be used for PET granule storage.

Rather than risk serious safety issues, or the high cost of a
new silo installation, suitable silos can generally be upgraded to
include anti-honking rings and stronger base sections offering a
more cost effective solution for PET storage to the plant manager.
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We have a vast range of materials handling equipment
enabling us to offer an array of solutions from

blenders, dryers, hopper loaders
and Vacuum pumps

www.renmarltd.com
info@renmaritd.com +44 (0) 8446 933225

Renmar Ltd, Unit 2 Sanders Close, Finedon Road Industrial Estate,
Wellingborough, Northamptonshire NN8 4HQ
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