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Dust Collection that Positively Impacts Safety, Health and Production Goals
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DUST COLLECTION

Dust Collection that Positively Impacts Safety, Health and Production Goals
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Why the Need for Dust Collection?

e Improve safety and health conditions in grain handling facilities.
e Control the loss of grain dust as a valuable grain product.

* Provide aspiration to process machinery for proper function and
iImproved efficiency.

 Reduce dust concentration to a level below the lower explosivity
limit.

GEAPS
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Figure 9.9.1-1. Major process operations at a grain elevator.
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@ - POTENTIAL PM/PM-10 EMISSION SOURCE
A = POTENTIAL VOC EMISSION SOURCE

Emission Sources

» Simplified process flow = —
diagram of a typical flour mill. = : e
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Figure 9.9.1-2. Simplified process flow diagram of a typical flour mill.
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Figure 9.9.1-3. Flow diagram for oat processing operations.”
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Figure 9.9.1-4. Flow diagram for conventional and parboil rice mills.
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Figure 2.9.1-3. Simplified process flow diagram for a com dry milling operation with degerming.
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Figure 9.9.1-6. Typical animal feed milling process flow diagram.
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TYPICAL DUST COLLECTION SYSTEM

Dust Collector
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Dust Collection Equipment & Components

« Fabric Filter (Baghouse).

» Cyclone Collector (Alternative to a Baghouse).
e System Fan.

* Rotary Airlock Valve or Rotary Feeder.

e Convey Blower.

* Explosion Isolation.

e Ductwork.
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Fabric Filter (Medium-Pressure)

—~ADJUSTABLE

=CAMEORP
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Presenter
Presentation Notes
A medium-pressure reverse-air style fabric filter utilizes a positive displacement pump to supply the bag cleaning air (8-10 PSIG) to an internal tank assembly.  During bag cleaning, pressurized air will discharge from the tank into the rotating pulse arm.  The high-volume medium-pressure air exits the venturi nozzles at a high velocity into the fabric filter bags, dislodging the collected dust from the exterior of the filter bags.  This cleaning action is initiated by an adjustable timer which energizes the solenoid valve thereby activating the diaphragm valve assembly.


Fabric Filter (Low-Pressure Reverse-Air)

| —REVERSE AIR_CLEANING

1" FAN AND MOTOR
| —WALK—IN CLEAN

CHANNEL SUPPORT —<— AIR PLENUM

GEAR REDUCER ———_ |

AND MOTOR
-+ —ROTARY SEAL

TORQUE LIMITER ——

BEARING —___ _ “T~—CHAIN TENSIONER

—H——ROTATING SWEEP ARM

HIGH VELOCITY ————
VENTURI NOZZLES

BAGS AND CAGES —

SWE CLEANING MECHANISM
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Presenter
Presentation Notes
A low-pressure reverse-air style fabric filter utilizes an integral fan to supply the bag cleaning air (12-20” W.C.) to a rotating sweep arm.  The high-volume low-pressure air exits the venturi nozzles at a high velocity into the fabric filter bags, dislodging the collected dust from the exterior of the filter bags.


Fabric Filter (Pulse-Jet)

WEIMEHELIC
FLTER
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Presenter
Presentation Notes
A high-pressure pulse-jet style fabric filter utilizes compressed air (90-100 PSIG) to supply the bag cleaning air to a compressed air header.  The cleaning cycle consists of blasts of this compressed air, momentarily taking a row of bags off stream through pressure reversal, flexing the filter bags and dislodging collected dust from the outer surface of the fabric filters.


Fabric Filter Cleaning Energy Comparison

Examples: 50,000 CFM Selections at a 7 to 1 Air-to-Media Ratio

Cleaning Technology Cleaning Horsepower
Medium-Pressure Reverse-Air 10
Low-Pressure Reverse-Air 20
High-Pressure Pulse-Jet 30
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Fabric Characteristics & Suitability

GEAPS

Polyester Acrylic Fiberglass PPE Ryton P84
Max Temp. 275° F 265° F 500° F 400° F 375°F 500° F
Abrasion Excellent Good Fair Excellent Good Fair
Filtration Excellent Good Fair Excellent | Very Good | Excellent
Properties
Moist Heat Poor Excellent Excellent Good Excellent Good
Alkalines Fair Fair Fair Good Excellent Fair
Mineral Fair Good Poor Fair Excellent Good
Acids
Oxygen Excellent | Excellent Excellent Excellent Poor Excellent
(+15%)
Relative X XX XXX XXXX XXXXXX | XXXXXXX
Cost

EXCHANGE

KANSAS CITY « 2022

COPYRIGHT GEAPS EXCHANGE 2022




Fabric Finishes

Finish: Finish Purposes: Available For:

Singe Recommend for improved cake release. Polyester, Polypropylene, Acrylic, PPE,
Ryton and P84

Glaze Provides short-term improvements for cake | Polyester, Polypropylene

release. (May impede airflow)

Silicone Aids initial cake development and provided | Polyester
limited water repellency.
Acrylic Improves filtration efficiency and cake Polyester and Acrylic
Coating release.
PTFE Improved water and oil repellency: Nomex & Polyester
Penetrating Limited cake release
Finish
PTFE For capture of fine particulate, Improved Nomex, Polyester, Acrylic, Polypropylene,
Expanded filtration efficiency and cake release. P84, Ryton & Fiberglass.
Membrane

GEAPS
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Media Efficiency

Media Efficiency Particle Size

Polyester, PPE, | 0.005 2.0 Micron

Ryton grains/dscf

Micro Denier 0.002 2.0 Micron
grains/dscf

P84, PTFE 0.003 0.5 Micron

Membrane grains/dscf
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Cyclone Collector

» Uses centrifugal forces to
separate particulate matter
from an air stream.
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Presenter
Presentation Notes
A cyclone collector induces a spinning action to a stream of air in a cylindrical vessel with a conical bottom.  Particles are thrown out of the air-stream and collected.  A cyclone collector is limited by its inability to separate fine or very light particles.  Thus, the use of cyclone collectors in the grain industry in decline.


Cyclone Collector - Efficiency Curve

100% L
90% ____,L — T
80% Z

70% /
60%
50% /
40% /
30% /
20% /
10%
oo 4
0O 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100
Particle Size, Microns

Efficiency % by Weight
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System Fan

e Airfoil wheel.
e Backward inclined wheel.

e Radial bladed air handling
wheel.

 Radial bladed material
handling wheel.

GEAPS

EXCHANGE


Presenter
Presentation Notes
Backward inclined and radial bladed centrifugal fans are the most common system fans used on pneumatic dust collection systems in the grain processing industry.  The system fan on a pneumatic dust collection system creates the differences in pressure that cause air to move through the system.  In practical terms, the fan must meet the system’s requirements for airflow and static pressure.  Generally speaking, an oversized fan tends to operate in a flat section of it’s characteristic curve, therefore the size of the fan should exactly match the requirements of the system.


System Fan - Airfoil Wheel

e Clean air only.
 Most efficient fan available.

e Lower operational sound
evels.

 Lower energy costs.

GEAPS
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System Fan - Backward Inclined Wheel

 Clean air only.
» High efficiency.

GEAPS
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System Fan - Radial Bladed Air Handling

 Light dust / clean air
applications.

» Most efficient radial bladed
exhauster. Wy
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System Fan - Radial Bladed Material
Handling

 Flat backplate.
e General material handling.
e Open radial blade design.

GEAPS
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System Fan - Radial Bladed Material
Handling

e Paddle wheel.
e General material handling.
e Open radial blade design.

GEAPS
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System Fan - Performance Curves

Air » Fan Performance Curve Air » @ Fan Performance Curve
‘AirProFan.com Fan Type: BIHS TR S Fan Type: BIHS
Size: 445 Volume: 50000 Acfm Size: 542 Volume: 50000 Acfm
Width: 100 % Fan Static Pressure: 12in.wg Width: 100 % Fan Static Pressure: 12 in.wg.
Speed: 1408 rpm Density: 0.0701 Ib/ft3 Speed: 1069 rpm Density: 0.0701 IbAt3
Fan Shaft Power: 124.3 hp Inlet Pressure: -12 in.wg Fan Shaft Power: 1243 hp Inlet Pressure: -12 in.wg
Cold Start BHP: 143.3 hp Cold Start Temp.: 0F Cold Start BHP: 143.3 hp Cold Start Temp.: OF
Static Efficiency: 76 % Temperature: 70F Static Efficiency: 76 % Temperature: 70F
Class: Class3 Elevation: 1000 ft Class: Class3 Elevation: 1000 ft

Performance and Power indicated do not include drive losses Performance and Power indicated do notinclude drive losses
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Presenter
Presentation Notes
A rotary airlock valve or rotary feeder provides a seal from pressurized air leaving or entering the equipment that is attached to the airlock.  Fabricated rotary feeders use a rubber wiper attached to the rotor vanes to provide this seal.  Rotary airlock valves use rotor vanes machined to tight tolerances to provide this seal at higher pressures than that of rubber wipers.  Some air will be reintroduced into the attached equipment as empty rotor pockets return to the material inlet.  Discharge rates can be increased or decreased by changing the rpm of the airlock rotor.  This can be achieved by changing the sprocket ratio of the drive.


Rotary Airlock Valve

 Airlocks are designed to:

e Seal air between inlet and
outlet ports.

e Prevent air from travelling
down with the material, or back
up into the hopper.

 Move material efficiently
and predictably.

* Maintain constant air pressure.

. Inlet

Pockets —g |1 1 ——Vanes

. Outlet |
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Are not Perfect Seals
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Types of Leakage - Clearance Leakage

* Rotor blades and housing
cannot touch, need gap.

« Source of leakage.

e Clearances calculated based
on:

e Speed.
* High temperatures.

» Displacement of the housing
under the material load.

GEAPS
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Types of Leakage - Pocket Leakage

« Material enters rotor pockets
and displaces gas.

e Gas impedes material flow.

* Leakage determined by
pressure differential across:

e Valve.

e Rotor pocket volume.
e Product feed rate.

» Valve shaft speed.

Air Flow w/
Material
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Rotary Feeder

NOT NFPA Compliant

EXPLODED VIEW

(SOUARE FLANGE AIRLOCK SHOWN)
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Convey Blower
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Presenter
Presentation Notes
Convey blowers are set up to provide air to a pressure conveying system or vacuum required for a negative conveying system.  Typically the positive displacement blower used for such a package is not capable of supplying air to a pressure higher than 15 psig or vacuum greater than 14” Hg.  Depending on the specific blower, it may have a maximum pressure or vacuum capability of somewhat less than that.  Because of limitations involved, the blower, motor and line size of the system must be designed specifically to meet the requirements of the system.  Importantly, because of the tight clearances used in the design and manufacture of the PD blowers, they require filtered intake air.  Proper maintenance of the intake filter will help insure a long service life for your blower.


AMBTENT CONDITIOHS:

Gas AIR

Eelative Humidity 36w

Molecular Weight 28877

k-vValue 1.3586

Specific Gravity . ho7

Ambrient Temperature [1:3 deg F

Ambrient Pressure 14.3 PSIA

Elewation 750 feat
STAMDARD CONDITIONS:

Pressure 14.7 PSIA

Temperature [1:] deg F

Belative Humidity 36 %

SELECTED UNIT DETAIL: Model 47 URAI
Design Des,/HMax

Speed, BPM 2287 63.5%
- - Bystem Inlet Volums, ICFM 300

e Size 47 URAI Is the Preferred acims] sloms inizt volom, som
Standard Volums, SCFM 282

Mass/Weight Flow, #/min 21.87 +/-56 %

- System Inlet Temperature, deg F 68.0
e e Ctl O n System Inmlet Pressure, BSIA 14.300
- 0.000

Inlet Pressure Loss, PSI

Blower Inlet Pressure, PSIA 14.300

Blower Discharge Pressure, PSIA 18.300
Discharge Press. Loss, PSI 0.o000

System Discharge Pressure, BSIG 4.000

Blower Diff. Press., P3I 4.000 54 . 5%
Fower, BHF 6.87 + =A%
Temperature Rise, deg F 43.5 22.0%
Discharge Temperature, deg F 117.5

System Discharge Volume, ACFM 256

Eelief Valve Setting, PSIG 6.0 TE.5%
Fower @ EV Setting, BHP 10.08&

Temp. Rise @ Belief Setting, deg F 76.2 33.9%
Disch. Temp @ Belief Setting, deg F 144.2

V-Belt: Est. B10 Brg Life, hours 4099808
Coupling: Est. B10 Brg Life, hours 4099808

Est. Free Field Meoise, dBa B3.6

Measured as sound press. level per IS0 2151:2004E with +/-3 dBA tol.

SELECTION SUMMARY (OTHER AVAILABLE UMITS)

3ize Unit Description REM EREM 3Pr. BHE Hoise %dT WVolEffic
47 URAI 2287 2347 6ds 543 6.87 83.6 223 82 2%
45 URAI 2004 3044 Biz 40% 6.91 87.2 22% 85 . 4%
36 URAI 3404 3122 05% 5d% T.16 87.6 223 86 4%
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Explosion Isolation
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Explosion Isolation

Dust EM-NRV
Collector No Return Valve

\-_‘\ \-\
Ductwork of sufficient
TIElrn; th to withs tand the "\\
peak explosion pressure*
| <ﬁur Flow <‘-\|r Flow
/ Distance ** \\
Iff Ex MRV lﬁ from any albow \ ; .
| RESPECTING ' *___{ Dstance ** }__,
| Minimurm/Maximum distances I||_” | Sx NEV @ frorm any elbow,
From Dust Collector '
(isted above) _.-"I
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Explosion Isolation

Dust EM-NRV
Collector No Refurn Valve

L1

.\ '.I\
LY Ductwork of sufficient

é:}l Stre ngth to withstand the *
# peak explosion pressura®*

| |Pressure Wave

Distance ** \
/ 5 NEV @ from any elbow \,I

] RESPECTING = p— Distance ** }_*
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(lsted above) /

GEAPS

EXGHANGE COPYRIGHT GEAPS EXCHANGE 2022

KANSAS CITY « 2022




Ductwork
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Ductwork
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Presenter
Presentation Notes
A pneumatic dust collection system has four main components: The hoods and other enclosures; the ductwork; the fabric filter or cyclone collector; and the system fan.  The system also includes transitions, the fittings that link hoods and other enclosures to the ductwork.  Each component must be properly designed, fabricated, installed and operated.  If any one of them is defective in some way, the system will not work well.  Air must flow into hoods or other suction inlets fast enough to carry dust with it.  The minimum capture velocity is 200 fpm with an optimum (typical) range of 300 – 500 fpm.  The single most important design specification for ductwork is the velocity.  The air must flow through a duct at least as fast to transport the captured dust.  This minimum velocity is called the transport velocity.  Normally, a velocity of 4,000 fpm all the way to the system fan will assure good operation without plugging problems.  However, there is room for judgment through a range of 3,500 fpm to 4,500 fpm, respectively.


Ductwork and Hoods

 Hood Face Velocity: Minimum
capture velocity is 200 fpm with an
optimum (typical) range of 300 -
500 fpm.

* Ductwork Transport Velocity: An
acceptable range of 3,500 - 4,500
fpm with an optimum preferred
velocity of 4,000 fpm.
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Maintenance

o Safety.
o Safety.
o Safety.

GEAPS

EXCHANGE
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Examples of Safety Stickers

|-—-DANGER-—--|

LOCH OUT
ELECTRICITY
& AlIH LINES

EEFORE WORKING ON EDUIPMENT

PRESSURE
RELIEF PANEL

_ =STAY CLEAR-

COanGeR)

DO NOT OPERATE
WITHOUT GUARDS
[N PLACE

KEEP HANDS
.CLEAR

The DANGER. &
CAUTION stickers
indicate serious potential
hazards which may result
in serious injury ar
possible death. Extreme
care should be observed
when working in these
aneas,

..... CAUTION c-enee |

CAUTION

COMPRESSED AR SUPPLY
DISGDMNECT SDURGE ARD
RELIEVE PRESSURE
BEFORE SERVICING

CONFINED SPACE

USE LOCK-OUT &
ENTRY PROCEDURES

W CAUTION 4

DESCONNECT ELECTRICAL
SUFFLY EEFORE 3ERYICING
THIS PANEL.

CAUTION

KEEP HANDS
OUT OF MOYING
MACHINERY

CAUTION

THIS EQUIPMENT
STARTS & STOPS
AUTOMATICALLY

T0 OPEN DOOR

LODSEN HAMDWHEELS -
LIFT- MLL FORWARD

T0 GLOSE DOOR

RAISE DOOR 50 WASHER
0N HINGE ROD CLEARS MOTEH

(RDTEI'ICH. ]

These stickers provide
instruction or helpful

information.
R —
LAMGORP

R
cphy T W T TN AT
RSO

e |

Important information
contained on these is
needed by Cantorpwh:n
calling for parts or service.
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Presenter
Presentation Notes
Safety cannot be emphasized enough!  Read and understand the manufacturers Installation, Operation & Maintenance Manuals and follow all safety procedures, including but not limited to; Lock-out/Tag-out and Confined space entry requirements.


Sample Maintenance Schedule

e Check Magnehelic gauge readings on all filters.
e Check for dust in clean-air outlet from filter.
* Check filter hoppers for continuous discharge of dust.

GEAPS
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Sample Maintenance Schedule

Weekly:
* Check and record Magnehelic gauge readings on all filters.
 Check fan and motor bearings for excessive heat or vibration.

o If high-pressure pneumatic conveying equipment is used to
dispose of dust, check the positive-displacement pump for
vibration, overheating and proper lubrication. Also compare
reading on pressure gauge with previous readings. Clean air
Inlet filter or replace, as necessary. It is important to follow the
manufacturer’s recommendation on this piece of equipment.

GEAPS
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Sample Maintenance Schedule

Monthly (or at manufacturer’'s recommended intervals):

e Check oll in all gearmotors - do not overfill.

GEAPS
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Sample Maintenance Schedule

Six Months:
e Check explosion vents on all filters.

e Check belt tension on all v-belt drives.

* Check collector wall thickness (Ultrasonic Thickness Gauge is
an accurate, non-destructive tool for this).

GEAPS
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Do Not Let This Happen to You!

GEAPS
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Presenter
Presentation Notes
Dried Distillers Grain with Solubles is very corrosive.  This will result in rust and decay that will weaken carbon steel.  Check and record housing thickness semi annually to ensure structural integrity for continued service.  Give consideration to stainless steel construction on DDGS Systems.


Regulatory / Compliance

NFPA Official Definition. Authority Having Jurisdiction.

The Authority Having Jurisdiction or AHJ Is an organization, office, or
Individual responsible for enforcing the requirements of a code or standard,
or for approving equipment, materials, an installation, or a procedure.

« OSHA.

e Factory Mutual.

* Fire Marshal.

o Company Official.
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Regulatory / Compliance

 NFPA 61, Standard for the ‘FPA
Prevention of Fires and Dust '
Explosions in Agricultural and 61
Food Processing Facllities.
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Regulatory / Compliance

 NFPA 68, Standard on
Explosion Protection by
Deflagration Venting.
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Regulatory / Compliance

 NFPA 69, Standard on
Explosion Prevention
Systems.
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Regulatory / Compliance

e NFPA 652, Standard on the
Fundamentals of
Combustible Dust.
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Questions?

Contact

E-mail us at:
tracyj@camcorpinc.com
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References

AP 42, Fifth Edition, Volume |
Chapter 9: Food and Agricultural Industries
nttp://www.epa.gov/ttn/chief/ap42/ch09/final/c9s0909-1.pdf.

 Pneumatic Dust Control in Grain Elevators: Guidelines For
Design Operation and Maintenance — Publication NMAB 367-3.
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We want your feedback!

Download the “GEAPS
Exchange” app to take the
GEAPS session survey.
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Share on Social!
#GEAPSEXxchange

Wifl Network: GEAPS2022 Password: Exchange92
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SAVE THE DATE!

FEBRUARY 25-28, 2023

Kansas City Convention Center
Kansas City, Missouri

Y
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