OCTAL

STEEL | PIPE | SOLUTIOMS

YOUR PARTNER IN STEEL SOLUTIONS
www.octalsteel.com

Steel Silo Application Map

How bulk materials move from receiving or production through silo storage to downstream processing

Steel silos are widely used in agricultural and industrial facilities to store dry granular and powdered materials. In a process line, a silo provides inventory storage, process buffering or

intermediate storage between material receiving or production and downstream processing or dispatch.
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Material & Typical Products Process Flow Role of the Silo Key Operating Attention

Provides inventory between
grain receiving and downstream
processing or dispatch. Storage
duty may range from seasonal
inventory to shorter-term
operational storage.

Maintains a working inventory
between intermittent material
supply and continuous or batch
consumption.

Provides enclosed intermediate

storage between ash collection

or delivery and subsequent reuse,

processing or transfer.

Decouples upstream material
production from downstream
consumption and provides
controlled process feeding.

Provides intermediate inventory
while allowing receiving, processing

and dispatch to operate on
different schedules.

Grain condition,
storage period,
aeration requirements
and controlled reclaim.

Moisture exclusion,
filling-air venting,

dust filtration and

reliable powder discharge.

Dust control, venting
and material flow
during discharge.

Cohesion, abrasion,
moisture sensitivity
and outlet flow.

Moisture, particle or
pellet damage,
segregation and dust.

i I Production / '
industrial granules Receiving Reclaim Packaging / Dispatch
KE}\" Takeaway The role of a steel silo changes with the process: it may provide long-term inventory, short-term buffering, controlled feeding or temporary storage before dispatch. 1/4
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Material Behavior and Silo Requirements

Why different bulk materials require different storage and handling considerations

Material Grnup Typical Material Flow Behavior Abrasion / Wear Main Silo Attentmn

Wheat, corn, rice, Generally free- flcnwmg, Grain condition, aeration,
Grain soybeans and other varies with grain type Medium—High Low Medium temperature monitoring and
bulk graiins and condition reclaim.
c =tiltsbl Fine powder; consolidation Moi lusi :
Cement et S L - and restricted flow may High Medium High : mst_ure i UEED"' \.rer_ltlng,
cementitious powders oceur filtration and reliable discharge.
Fine powder; flow behavior : :
Fly Ash Fly ash varies with material Medium Low—Medium High Dusﬁ collection and d4§charge
eonditloh assistance where required.
i i <z fﬁ:ﬁﬂa‘ . Limestone powder ime, Material-dependent; fine - Outlet flow, wear zones,
:;T::d";rmeml e ~ slag powder, alumina products mgy be cchesive dh:aéﬁgglr;t Medium—High High moisture protection and
s J@ai s and processed P dust management.
~ : mineral fines
Feed pellets, biomass Generally granular but Product condition, gentle
pellets and suitable susceptible to segregation Medium—High Low Medium handling, moisture and
industrial granules or damage reclaim

Pruperty — Engineering EffECt The main material properties directly influence storage behavior, silo configuration and material handling requirements.

@ Moisture Sensltwlty @ Abrasiveness @ Dust Characteristics

e — Influences: Influences: Influences: Influences: - Influences:
m + Stored mass ? » QOutlet behavior » Storage protection + Inlet impact —_—) F"""Q
1l - Structural loading - Hopper / bottom arrangement Y - Caking risk - Wall / transition wear Jd ;‘i’::t?gn

+ Required storage volume - Need for flow assistance » Product condition « Discharge-zone protection : :
« Housekeeping requirements

Particle size distribution, moisture content, bulk density, storage time and material condition universal material classifications. Actual project data should be used when 2/ 4
can change flow and handling characteristics. defining the silo system.

Engineering Note

Material behavior cannot be determined from the material name alone. ‘ The comparisons above are indicative engineering references rather than
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Steel Silo Configuration Decision Reference .

Linking storage duty, material behavior and project conditions to silo configuration e

1 Bottom Configuration Select bottom configuration based on storage duty, discharge requirement and material behavior.

Large-Volume or Longer-Term Storage

Frequent Gravity Discharge
Consider: Flat-Bottom Configuration

Consider: Hopper-Bottom Configuration

More relevant when the project prioritizes:

® Large storage capacity

A flat bottom does not mean that all stored material will discharge
freely through the central outlet; the reclaim arrangement forms
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More relevant when the project requires:

¢ Frequent material turnover
= 28 e Efficient use of silo volume ® Gravity-assisted discharge
v 1 ® Longer inventory periods ® |ower residual inventory
% i . Stnrag!e where com plete gr_auity emptying is not e Direct feeding to downstream conveying or
ﬁ | q the primary operating requirement processing equipment
% E Check Before Selection: Check Before Selection:
%; Ii ® Reclaim method e Material flowability
-4 !. e Residual material management e Qutlet dimensions
':; ® Disch arge frequen.;},r ¢ Required discharge rate
Ef e Material flow characteristics ® Support arrangement
e Need for flow assistance

A hopper bottom improves the direction of gravity flow but does

not guarantee reliable discharge of cohesive or poorly flowing
part of the storage system. powders.
? Shell Construction Different construction methods suit different project conditions, transport and erection requirements.
Bolted Steel Silo Welded Steel Silo Spiral-Formed Steel Silo

Project conditions that may favor it:

¢ Prefabricated panel construction
e Transport of components to site
e Field assembly
*

Projects where modular erection
is advantageous

Project conditions that may favor it:

e Fabricated steel shell construction
e Continuous welded joints

® Projects suited to workshop or
site welding

Faies T it

Key project control:

= Panel connection and joint sealing
during erection.

Key project control:

Welding quality, dimensional
accuracy and inspection.

K Quick Decision Lugic A simple process to link material, operating duty and project conditions to the appropriate silo configuration.

@ Define storage duty @ Define discharge requirement

Start with the

€ @ Check material behavior
stored material

+ Free-flowing

- ] - | - I i e
« Material type — Long-term inventory Gravity gEharge = +» Cohesive =
« Form and particle size * Process buffer «iechanical reclalm « Abrasive
» Bulk properties = Frequent turnover = Controlled process feeding

+ Moisture-sensitive

@ Check project constraints

Project conditions that may favor it:

e Continuous on-site shell forming
e Projects suited to dedicated spiral-

forming equipment and erection
procedures

Key project control:

Site conditions, forming equipment
and construction sequence.

: Evaluate

. CEpEClrl",y" _’ silo

» Footprint configuration
+ [ransport

« Erection
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Common Silo Flow Problems and Engineering Respd ses

How material behavior can affect discharge and what should be evaluated when flow becomes unstable

'I T}'pit:ﬂ| Flow Problems These are common silo flow problems ochserved in practice, especially with cohesive, fine or variable bulk materials.

m Arching / Bridging

2  Flow Problem -» What Should Be Checked?

Observed Condition Check First

Discharge stops above outlet

Central channel forms
Discharge rate fluctuates

Material remains near walls
Powder becomes difficult to restart

Flow Assistance Should Match the Material and Flow Problem

Engineering

LELCEVEY]

What Happens

A stable material arch forms
above the outlet, preventing
the material above it from
maving downward.

More Likely When

Cohesive powders, small
outlets, unfavorable hopper
geometry or increased
material consolidation.

Operational Effect

Discharge may slow
significantly or stop even
though material remains
inside the silo.

This reference helps identify possible causes and key factors to evaluate when flow problems occur.

Flow pattern inside the silo

Material condition and outlet feeding

Aeration / Fluidization

May assist the movement of
suitable fine powders by introducing
air into the material near the
discharge region.

Consider: Material suitability, air
distribution and process requirements.

Reclaim pattern and internal flow

Storage time and material condition

Mechanical Vibration

May help disturb material that
resists movement near hopper
or outlet areas.

Consider: Material response, silo structure
and the location where vibration

is applied.

What Happens

Material flows through a
narrow central channel
while material near the silo
walls remains largely
stationary.

More Likely When

The stored material has
sufficient cohesive strength
to maintain a stable flow
channel.

Operational Effect

Usable storage volume
decreases and older material
may remain in stagnant
regions.

Material flow behavior and outlet condition

Reliable silo discharge depends on the relationship between material behavior, hopper or bottom configuration, outlet geometry and
the downstream handling system. Flow-assistance equipment can support discharge, but it should not be used to compensate for
a configuration that is unsuitable for the stored material.

Mechanical Reclaim

Used where gravity discharge alone
is not intended to remove all stored
material, particularly in some flat-
bottom storage arrangements.

Consider: Storage geometry, required
reclaim rate and residual material.

Ve, e

Material Expected
Behavior Flow Pattemn

m Uneven or Unstable Flow

What Happens

Material does not move
uniformly toward the outlet,
producing irregular discharge
or changing flow rates.

Possible Influences

Material segregation,
consalidation, outlet
arrangement and changes
in material condition.

Operational Effect

Downstream feeding can

become inconsistent even
when sufficient material

remains in storage.
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Engineering Considerations

QOutlet size, hopper geometry, consolidation and possible bridging

Hopper geometry, wall friction and potential stagnant regions

&

Bottom & Outlet
Configuration

Segregation, consolidation, feeder operation and outlet arrangement
Flow pattern, residual inventory and suitability of the discharge arrangement

Moisture exposure, consaolidation and need for appropriate flow assistance

i
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m Caking / Consolidation

What Happens

Fine material becomes more
resistant to flow after storage
due to moisture exposure,
consolidation or changea

in material condition.

More Likely When

Longer storage time, moisture
exposure or material with
higher tendency to consolidate.

Operational Effect

Restarting discharge after

a storage period may become
more difficult and additional
flow assistance may be required,

Flow-assistance equipment can support discharge, but it should not be used to compensate for a configuration that is unsuitable for the stored material.

Feeder-Controlled Discharge

Provides controlled transfer from
the silo outlet to downstream
conveying or processing equipment.

Consider: Required feed rate and compatibility
between the silo outlet and feeder.
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Discharge /
Reclaim Method

Stable
Downstream Feed




