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Dust Control Systems
Topics for discussion

Why and Where do we need Dust Control?
System & Component Overview

Design of a Dust Control System
Explosion Protection

Dust Control Maintenance & Troubleshooting
Questions
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XOL Automation is a leading Engineering Sales & Service Company delivering comprehensive
solutions in the DRY material handling and processing sector.

Sugar

Geographical Coverage

©Kice Industries, Inc. All rights reserved.



f Why and Where do we
need Dust Control?

Why is “Dust” an issue?

* Health issue for workers (respiratory, visibility, slip hazard, fire & EXPLOSIONS)
- Safety & Risk issue for assets and facilities

« Sanitation and infestation control

* Maintenance costs

*  Equipment life expectancy

* Retention of valuable product (product degradation & waste)
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)A' M The risk of secondary explosions
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Dust cloud formed Heal from primary explosion
ignites dust cloud

Blast

Wave
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\ Dust
Accumulation
Primary Explosion Secondary Explosion

Dust related explosions have a significant risk of major secondary events if
there are any significant accumulations of dust within the facility.
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I These events can be devastating.. @
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Dust control system
design considerations

System overview
Component selection

([
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® Ductwork design

® Dust control points/hood design




D.«:/M Example of a Dust Collection System @
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Dust collection points

Baghouse Filter

Dust collection ductwork

Fan

Dust discharge

Basic system equipment list: hoods, dampers, ductwork, baghouse and suction fan
Options:

- Replace baghouse filter with a cyclone

- Add a pressure convey system to send dust to a dust bin
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.y Dry-Type Dust Collectors
Air Material Separators (AMS)
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Baghouse filter V's Cyclone
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| Baghouse | Cyclone

Efficiency High (typically >99.5%) Highly dependent on application
Maintenance Moderate (if correctly sized/designed) Minimal
Cost $$3% $
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ot/ Baghouse Filter Operation
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» Various styles/designs available
« Utilizes fabric socks/media

- Efficiencies could exceed 99.9%
depending on type of filter media
and dust characteristics Dust
characteristics must be carefully
considered during filter selection
and system design

* Filter bags and “dust cake” on
surface of media act to separate
particles from incoming dirty

airstream, resulting in clean air
exiting baghouse to atmosphere
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)t/ Bag Cleaning Systems
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Reverse air cleaning
* High Pressure, Low Volume
* Medium Pressure
* Low Pressure

Bag shaker systems

- Generally not as effective as
reverse air

Mechanical-Shaker Baghouse
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ot | Filter Design Considerations @
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Air-to-Cloth Ratio

- Establishes design capacity of a baghouse

«  Term refers to ratio of air quantity (cubic feet per minute or CFM) to the amount of media surface
area within filter (square ft.)

*  Air Volume (CFM) + Cloth Area (SQ.FT.) = Air to Cloth Ratio

Example: 15,000 CFM + 1,555 sq ft = 9.65:1
(Varies by application and manufacturer but typically in the range of 5:1 to 10:1)

Interstitial-Velocity (Can Velocity)

* Interstitial Velocity is measured in feet per minute (FPM).

«  Determined by dividing the total air flow entering the baghouse chamber by the cross sectional
area of the filter housing (less bag area)

Example:
15,000 CFM = (77.2 sq ft - 20.63 sq ft) = 265 FPM
(Increases with bulk density of material but typically below 300FPM)
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)AUB How Cyclones Work
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Clean Air

Downward
The dust laden air creates a Vortex
downward moving vortex in
the cyclone and solid
particles are thrown to the

outside by Centrifugal Force. Laden Air

The dust then drops out of
the air flow under Gravity as
the air vortex reverses and
clean air exits at the top of
the cyclone.

Upward
Vortex

Dust
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I %aL Factors affecting cyclone

efficiencies

» Particle Size Distribution

* Particle Density

- Air & material volume entering the

cyclone

« Cyclone design and dimensions

* Quality of fabrication
« Quality of installation

1| corner of
il | Building

Corner of
Buiiding

& 74
-—

;y::-'L-', &

Wrong
Here the trunk elbow
turns the stock opposite
torotation in collector.

N

Right
See the difference....
elbow throws stock to
outer wall of collector.

Cyclone efficiencies can vary tremendously based on all of the above parameters
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P Air-moving devices (AMDs) @
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RADIAL BACKWARD

BLAOE INCLINED AIRFOIL
D ®
Centrifugal Fan RADIAL TIp BACKWARD  FORWARD
Material handling (radial blade) - product or dust in CURVED CURVED
air stream CYPES OF
Spark resistant construction, as required by NFPA CENTRIFUGAL FAN IMPELLERS

General suction/Dust control (normally <20” w.c.)
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A |B System Sizing

ATMOSPHERE

2" w.c. 1"we 1'"we 15 we 1.58we -~ BT . N ==
/~ 40D 50D/ & 0D/ 70D 8' 0D DT' w.c.
10' OD
1.3 we.| 2425CFM 12' OD
\ &' oD
0.57“ we. S 2o 2425 CFM
1 w.c. 520 CFM 2.5' w.c.
4 0D ) o ob
325 CEM 0.45 w.c. 150 CFM
BUCKET
ELEVATOR Lo2° ©FM
. HEAD SCREW
33:5 gbc' CONVEYOR
BELT BIM
CONVEYOR 180 CFM
CYCLONE BUCKET
ELEWVATOR

BOOT

SUMTOTAL OF CFM:

2425 CFM

TO DUST BIN

RESULT: Dust control system for 2425 CFM at 14" w.c. SP

©Kice Industries, Inc. All rights reserved.

TOTAL OF HIGHEST STATIC
PRESSURE OF ANY LINE: 14" w.c. SP



b |B A Good Design = Good velocities
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CORRECT MANIFOLD DESIGN

. 7"oD " OD
4 oD g-ﬁ;!gH\CjD 1,208 CFm 1,988 CF
R6C CEM 4,678 FPA 4,560 FP

4,362 FPM
4,395 FPM

WITH THE DESIGN OF A MANIFOLD SYSTEM FOR A
SUCTION SYSTEM, THE AIR VELOCITY (FPM) INSIDE
THE MANIFOLD WILL BE ENOUGH TO KEEP THE
DUST/PRODUCT MOVINGTHROUGH THE DUCT

oD oD PR R & oD AND ELIMINATE PILES AND CHOKES.
180 CFM 180 CFi 327 CFi 518 CFM TA3 GFM
TOTAL AREA
4,000 FPi 4,000 FPi 4,000 FPM 4000 FFPM 4.000 FPM SF PICKLPS
547 3 GlIN 547 5@ 1179 5@.IM 18.66 s@.IM 27.1 5N 7053 @M
00451 5GL.FT. 0.04581 5Q.FT. 00517 5Q.FT. 012792 5@ .FT. 0.1882 5@ .FT. 0.4% 5G.FT.

Dust remains in suspension because of correct velocities are maintained throughout system
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p.*[M Additions without Rebalancing

MANIFOLD WITH AN 8" OD LINE PATCHED INTO MAIN DUCT

4" 0D

oD

1,258 CFi
4,560 FFM

a1/2" 0D St 0D oD
212 CRib 408 CEMi J10 CEM 1,155 CFibd
2,570 FPM 2,578 FPM 2,758 FPM 2,430 FPM
20D 20D 4" 0D ' oD &' oD g oD
105 CFM 104 CEM 1593 CFRiW 305 CFRib 445 CFRM FHE CEM
2357 FFM 2357 FPM 2,357 FPM 2,354 FPM 2,358 FPM 2,380 FPM
&.47 501N £.4%9 501N 1172 561 G.8 5GLIM 271 5GLIN 4547 SGLIM
0.0451 5GLFT. 0.045] SCLFT.| |0.081% SGLFT. 01272 5GLFT. 01532 5Q1.FT. 02351 5Q1.F.

TOTAL AREA
OF PICKUPS

O_
R

1

=0

1=
oy

S0
SGLFT.

WITH THE ACCITICM O F THE 8" LIME, THE AWM O UMNT SF AIR [CFM) REGQUIRED FOR ALL PICKUP PO IMTS DECREASES.
42% RECUCTION IM SFMW FOR EACH PICKUP POINT.

PRODUCT WILL FALL SUT OF THE AIR STREAM DUE TS REDUCED AIRVELOCITY N DU CT.
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$ /B Deductions without Rebalancin
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9

MANIFOLD WITH THE 4 OD LINE CAPPED OFF

7"OD

5-1/2" 0D 1,053 CFM 3" 0D
4" 0D 423 CRi 4087 FPM 1,958
423 CFM 2743 FPM 4,580

5275 FPM

3" 0D 3" oD 4" 0D 5 QD " 0D

215 CERA 216 CEM CAPPED 21 CEM 704 CEM TOTAL AREA

4,734 FRM 4,794 FPM OFF 4,733 FRM 4.804 FPM OF PICKURS
&.4% SCLIN, £.49 SCLIN, 18.6 SQLIN, 7.1 5GLIN. £6.68 SGLIN.
0.0451 SCGLFT| 00457 SGLFT 0.1292 SCLFT| P8&2 SGLFT 0.407 & SGLFT

WITHTHE CAPRING OFF OFTHE 4" LINE, THE AMOUNT OT AIR [CRM) MOWED FOR ALL PICKUP POINTS INCREASES
20% MCREASE IN CERA FOR EACH PICKUP POINMT.
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XOL Hood PeS|gn for Dust
Containment

® Proper location
— Close to dust source
— Take advantage of natural air currents
— Must not interfere with operation or
maintenance

® At each collection point, the system shall be
designed to achieve the minimum velocity required

for capture, control, and containment of the dust
source.

® The hood or pickup point for each dust source shall

have a documented minimum air volume flow
based upon the system design.
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1 %OL Good General Installation/
Commissioning Practices

- Size ducts appropriately to keep good velocity in the line back to the filter

« Use lockable dampers or slide gates on each connection point

« Allow “Free Air” into the system as needed to maintain adequate air velocities
» Ensure all connections and fittings are properly sealed to prevent leaks

» Obtain and learn to use an Air Measuring Kit

*  During commissioning confirm and document air volumes and velocities meet
the design requirements
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Dust control system
Explosion Protection

NFPA Code overview
Technology options

([
([
® Technology options and considerations
® Passive isolation devices




F Relevant NFPA Codes
and Standards

« NFPA 652 - Standard on the Fundamentals of Combustible Dust (2016 —2019)

 NFPA 61 - Standard for the Prevention of Fires and Dust Explosions in Agricultural and
Food Processing Facilities (2013 —2017)

« NFPA 654 - Standard for the Prevention of Fire and Dust Explosions from the
Manufacturing, Processing, and Handling of Combustible Particulate Solids (2013 —
2017)

 NFPA 68 - Standard on Explosion Protection by Deflagration Venting (2013 —2018)

 NFPAG9 - Standard on Explosion Prevention Systems (2014 —2019)

« NFPA 70 - National Electric Code (2014 —2017)

« NFPA 77 - Recommended Practice on Static Electricity

*Any references to NFPA code in this presentation are not intended to be acted upon and official codes should
always be consulted before performing any work
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NFPA 652 Overview

and Implications

New for 2016 - Standard on the Fundamentals of Combustible Dust

Gives the general requirements for managing fire and explosion hazards for
combustible dusts. Applies to all facilities and operations that contain
combustible dust or combustible particulate solids.

Directs users to other industry specific NFPA standards but does not
supersede those standards (NFPA 61, 654 etc.).

Dust Hazard Analysis (DHA): Retroactive requirement. Existing facilities are
allowed 3 years from the effective date of the standard (9/7/2015) to
complete a DHA. (Reasonable progress each year!)

Provides requirements and exceptions for Explosion Protection, Isolation &
Fire Protection

*Any references to NFPA code in this presentation are not intended to be acted upon and official codes should
always be consulted before performing any work
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)L/ Which technology to use when? @

 Direct Venting (with or without ducting)
*  Flameless Venting

*  Suppression

- Passive Isolation

» Active Isolation

« Spark Detection & Extinguishing

Most applications usually require a combination of technologies.

The choice of one technology over the other is dependent upon the overall risk
management plan and the preferences of the owner/operator.
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¥aL Explo_sion If’rotection
Considerations

» |s the filter located inside or outside? If inside how close to
outside wall?

+ Is the fan on the dirty side of the filter? Spark detection,
prevention, spark resistant construction?

« Calculation of the filter specifications, Kst, and Pmax determine
the explosion vent size. Length of duct to outside wall also
affects vent size.

* |s suppression the best alternative? Cost, maintenance?
* Is isolation needed?
« Control of static electricity and other possible ignition sources.
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I %aL Reqmre_ments of _Alrlock§ used @
as Passive Isolation Devices

* In order for a Rotary Valve or Airlock to be able to be used as a Passive
|solation Device it needs to meet the requirements of NFPA 69: Chapter
12.2.4, and have sufficient strength to withstand the maximum anticipated
explosion pressure (Pred) for the application.

Some (but not all) of the requirements of this
section are;

* At least six vanes on the rotor,
diametrically opposed

* At least two vanes on each side of the
housing in a position of minimum
clearance at all times

* Close clearance valves to have
clearances of < 0.0079”

» Clearances measured prior to installation
and as part of a predictive maintenance
program

+ Bearings mounted externally

*Any references to NFPA code in this presentation are not intended to be acted upon and official codes should
always be consulted before performing any work
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Dust Control System
Troubleshooting and Maintenance




)A' /B Troubleshooting
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Where to start

‘What were the original system design specifications?
‘What system changes or modifications have been made?
*Check damper settings

*Check fan speed/performance (measure don’t guess)
*Duct work for leaks/blockages

*Filter pressure drop/bags/cleaning
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)AUB Dust System Maintenance @
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 Filter Bag changing when differential pressure is too high.

* Routine checking/changing of solenoids, diaphragms, springs.
* Duct cleaning if buildup due to condensation.

» Airlock bearings, seals, and check clearances.

* Fan bearing lubrication, check sheaves, belts, vibration
monitoring.

- Bag Cleaning Air Power Unit inlet filter check, lubrication, check
sheaves, belts, relief valve.
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Summary

* Fugitive dust can result in a wide range of issues in all facilities

- Effective dust control systems require careful design, installation
and maintenance

« Various explosion protection measures are laid out in the latest
NFPA codes

«  Work with a reputable system designer to ensure you are
installing a safe and cost effective solution
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Thank you for the opportunity to
speak with you today — be safe!

XOL
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www.kice.com www.xolautomation.com



