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SOLUTIONS FOR THE PROCESS INDUSTRIES 

MAGNETIC SYSTEM 

Goudsmit Magnetics 
www.goudsmitmagnets.com 

The continuous cleaning Cleanflow magnet from Goudsmit 
Magnetics removes iron and stainless steel from powders and bulk 
goods and achieves capacities of up to 200 tons/hour. The system 
is suitable for installation in ATEX zone 20/22 and can be cleaned 
without stopping product flow. It can be installed directly below the 
sieve or just before the loading/packing point. The magnet can be 
integrated into existing production processes. 

automation controller with a small form factor, making it suitable for demanding applications, 
especially those requiring control of stand-alone machines, process skids, vehicles and small
scale systems. Basic instructions can be executed in 0.042 microseconds, and program memory 
is 640 kB. There are 1 ,024 timers, and six of the 512 
counters are high-speed at rates up to 1 00 kHz. 

IDEC Corporation 
www.idec.com 
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FEATURED PRODUCTS 

REMOTE MONITORING SOLUTION 

• . Phoenix Contact's EAGLEi remote monitoring solution is 
designed to deliver easy and secure access to remote data. 
Phoenix Contact provides the remote terminal unit (RTU) with 
complete hardware, while EAGLEi Data LLC hosts the web
based data at a secure data center. The device provides 

{f real-time information about levels, flow, temperatures, pump 
starts, run times, faults and process values. The PLC-based 

solution is easy to configure and maintain, with no programming necessary. 

Phoenix Contact 
www.phoenixcontact.com 
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VACUUM CONVEYING SYSTEM 
VAC-U-MAX's vacuum conveying systems are designed to convey a wide 
range of bulk ingredients including powders, flakes, pellets, tablets, cap
sules, gel caps, food ingredients and other materials like 
bottle caps, glue chips and corks. Each system con
sists of five components: pick-up point, convey tub
ing, vacuum receiver, vacuum producer and UL-Listed 
controls. 

VAC-U-MAX 
www. vac-u-max.com 
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TRADE SHOWS & EVENTS 

Returning to the Javits Center in New 
York City, Oct. 31-Nov. 2, the 2017 
Chem Show will host more than 
5,000 attendees and 300 exhibitors. 
Professionals from across all chemical 
process industries will gather to see 
new products and learn about new solu
tions for their processing operations. 

SEE PAGE 66 
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Five steps to implementing 
intelligent asset strategies 
By Joe Nichols, GE Digital 

Leverage data and digital tools to 
effectively mitigate risk and secure 
data integrity. 

Predictive maintenance 
By Judith Liebetrau & Sascha Grollmisch, 
Fraunhofer IDMT 

Acoustic condition monitoring via 
airborne sound analysis 
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Air compressor rentals keep 
operations up & running 
By Randall Finck, Ingersoll Rand Compression 
Technolog ies and Services 

Renting can be a cost -efficient approach 
to keep air-driven plant operations running 
efficiently. 

Selecting pneumatic cylinders 
By Sheila Campbell, Norgren Inc., an IMI Precision 
Engineering Branded Company 

The right cylinder can ensure long-term 
application success and proper overall function 
of the machinery on which it is installed. 
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COVER SERIES: Food & Beverage Processing 

Three filtration principles to guide a food 
plant remodel 
By Christopher Lehman, Donaldson Company Inc. 

Compliance with safety and sanitary regulations must be at 
the forefront of system improvements. 

A new way for metal can coating 
By Jan Weernink, Dow Coating Materials. 

New technology offers a more sustainable, long-term can 
coating alternative to epoxy. 

Key considerations for hygienic sealing in 
food & beverage processing 
By Russ Pimblett, FTL Technology 

Get more from process lines and keep consumers safer. 

Five food packing trends shaping the industry 
By Sean Riley, PMMI, The AssociaTion for Packag ing and Processing Technologies 

Today's packaging reflects new consumer priorities 
transforming the entire supply chain. 

Combatting global food fraud 
By Barry McDonogh, TruTag Technologies 

New technology solutions help food manufacturers 
safeguard brands and protect consumers. 

SPECIAL SECTION: Powder Handling 

A new direction for powder characterization 
in process industries 
By Dr. Katrina Brockbank, Freeman Technology 

Uniaxial testing provides a simple technique for reliable 
flow measurements 

Dust management for conveying 
powdered materials 
By Mark Strebel, Martin Engineering 

Material containment, prevention or suppression are common 
approaches to prevent fugitive dust. 

How to select the right blender for powder 
mixing plants 
By Dan Ruble, Matcon Americas 

Eight considerations for batch processing blending equipment 
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DUST MANAGEMENT 
FOR CONVEYING POWDERED MATERIALS 
Material containment, prevention or suppression are common 
approaches to prevent fugitive dust I ByMarkStrebei ,MartinEngineering 

ITJ 
ugitive dust is an ongoing issue faced by 
most conveyor operators working with 
fine or powdered material. With raised 
awareness spurred by tighter regulatory 

standards, effective dust control has become an 
increasingly important challenge, motivating opera
tors to employ efficient, cost-effective methods of 
particle management. 

Depending on the source and ambient conditions, 
airborne dust can contribute to potential health 
or safety hazards, environmental issues, regulatory 
challenges, explosion risks, higher equipment main
tenance costs and poor community relations. Dust 
inhaled by workers or members of the surrounding 
community can irritate bronchial airways and exac
erbate existing lung conditions. Complaints about 
fugitive dust from nearby residents and businesses 
can also endanger future operating permits. 

Significant amounts of dust can lead to fre 
quent maintenance and faster equipment 

wear. Further, more cleaning can 
increase the amount of labor 

needed to maintain a safe 

Dime 
1000 !Jm 

work environment, placing staff near moving con
veyors and other process equipment, resulting in a 
higher risk of injury. Together, these factors can have 
a significant impact on the cost of operation. 

Because of the varying types and diversity of dust 
control methods, powder and fine material han
dlers should consider evaluating causes, problem 
areas, dust-generating processes and potential cargo 
management techniques to arrive at the optimum 
approach for their operation. 

What is "dust"? 
Categorized as either respirable or inhalable accord
ing to particle size, dry, solid dust particles range from 
about 1 to 100 microns (11m) in diameter. According 
to the U.S. Environmental Protection Agency, inhal
able dust particles (larger than 10 11m) are typically 
caught by the nose, throat or upper respiratory tract. 
In contrast, respirable dust particles (under 10 11m) 
have the potential to penetrate beyond the body's 
natural cleaning mechanisms, (cilia and mucous 
membranes) traveling deep into the lungs where they 
are likely to be retained. 

PM2.5 Dust 
2.5 !Jm 

Respirable Dust 
10 !Jm 

.. } Airborne Dust 
W 100 !Jm 

Table Salt 
500 !Jm 

Most respirable dust particles 
are too small to see. 

B All graphics courtesy of 
Martin Engineering 

Sources of dust in bulk handling 
Virtually any activity that disturbs bulk material is 
likely to generate dust; however, crushed, fine and 
powdered substances pose a unique problem. Bulk 
conveying operations and trucks or railcars dump
ing loads of raw material often struggle to manage 
this fugitive material, as well as any activity involving 
heavy loading equipment. 

Because they move large amounts of material at 
high speeds, conveyors can be a complex source of 
fugitive material. Transfer points composed of drop 
chutes, impact points and conveyor enclosures are 
notorious dust sources unless properly designed, 
installed and sealed. In fact, with today's larger, faster 
conveyor systems, virtually the entire belt path can be 
a contributor to the release of dust. 

Containment, prevention or suppression? 
Due to the significant number of complicated vari
ables, which are constantly altered by changes in 
environment and materials, powder handlers imple
ment a variety of process designs and plant layouts. 
Dust conditions and the methods of control are 
affected by production techniques and technologies, 
system options and equipment choices, as well as dif
ferences in conveyor design and construction. 

Dust management efforts are generally based on one 
or more approaches, with many operations using a com
bination of methods to achieve maximum effectiveness: 

• Contain the material and reduce, eliminate or 
control the air to let dust settle out 

• Prevent the particles from becoming airborne by 
increasing their mass 

• Collect, clean or suppress the airborne dust from 
the air 

Material containment 
Containment is the foundation of most good dust 
prevention processes and should be the first option 
considered. Keeping particles within the flow of the 
material prevents spillage and airborne dust from 
being released and requiring cleanup. 

By controlling the drop height of the material, a 
less turbulent transition is created. Ideally optimized 
in the design stage of the conveyor system, struc
tural drop height modifications on existing systems 
include additions such as hoods, spoons, deflector 
plates and rock boxes. These reduce the distance of 



the fall and the impact on the receiving belt. 
Impact beds improve control over the material 

by flattening the impact zone of the conveyor and 
absorbing some of the drop force. Slider beds flatten 
the belt through the settling zone, allowing raised 
chute walls with external wear liners for installing 
and servicing without confined space entry. Wear 
liners and skirt seals ensure that the load remains 
on the conveyor. 

These skirt seals (also known as apron seals) are 
installed along the belt edge to confine air and small 
particles to the transfer point enclosure. For extreme
ly abrasive materials or high belt speeds, engineers 
have developed new skirt seal designs that extend 
performance and durability using standard 2-inch 
(50 mm) or massive 3-inch (75 mm) thick construc
tion. Innovative swing arms enable its use on revers
ing belts as it rides gently on the belt, self-adjusting to 
maintain effective sealing, even as the belt path fluc
tuates and the sealing strip wears. 

Prevention: Controlling air flow 
Minimizing the height differences and providing 
material containment also assist in controlling the 
air flow within the transfer point. The flow of air 
entering and exiting the transfer point can be miti
gated by avoiding drastic changes in material speed 
or trajectory. 

Engineered flow chutes accomplish this by load
ing material in the same direction and speed as the 
receiving belt and confining the material stream, 
minimizing the disturbance in the material flow. 
The hood, located at the discharge of the load
ing conveyor, reduces the expansion of the mate
rial stream and deflects it downward. The spoon, 
located at the entry of the receiving conveyor, pro
vides a curved loading chute that delivers a smooth 
transfer to allow the material to slide down to the 
receiving conveyor or vessel. 

Good containment design with effective air flow 
control features an adequate dust settling zone of 
sufficient dimensions, with a belt that has been flat
tened and sealed to prevent material and air from 
escaping. Allowing the air to slow and the dust to 

Disclaimer: Gorman Rupp", Viking" and Moyno" are registered trademarks of 
other companies. Titan Mfg. is not affiliated with any of these companies. 

Call: 713.283.7700 
www.titanpumpsinc.com 

email: sa/es@titanpumpsinc.com 
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settle requires an enclosure large enough for the air 
to expand and lose velocity. The height and width of 
the settling zone should provide the area necessary 
to decrease the air velocity to less than 200ft/ sec to 
minimize any dust pickup, with a chute long enough 
to allow time for the settling process to take effect. 
To improve the effectiveness of the containment, 
one or more dust curtains can be installed near the 
chute exit, with narrower curtains added intermit
tently within the stilling zone to create a circuitous 
path for the air to follow. 

Dust bags provide a method of relieving positive 
air pressure within the system, while also filtering the 
dust and minimizing its escape. Often attached with 
a simple circular clamp to the rim of a port in the 
enclosure, the dust is captured inside, creating a fil
ter cake. Dust bags are generally designed to collapse 
when the conveyor isn't running, allowing filtered 
material to drop back onto the belt. 

When necessary, air-cleaning systems (active con
trol) like the central dust collector can also be used to 
filter the air and trap airborne particles. Installed in a 

Central 
Dust 

Collector 

+ Central dust collection system 

+ Dust bags filter outgoing air to minimize 
fugitive material while reducing positive air 
pressure. 

MONITOR VISCOSITY SIMPLY 
SENSE MIXER MOTOR HORSEPOWER 
WITH UNIVERSAL POWER CELL 

EASY INSTALLATION 
• No holes in tanks or pipes 
• Away from sensitive processes 

VERSATILE 
• One size adjusts to motors, from 

small up to 150hp 

• Works on 3 phase, fixed or variable 
frequency, DC and single phase power 

SENSITIVE 
• 10 times more sensitive than 

just sensing amps 

CONVENIENT OUTPUTS 
• For meters, controllers, computers 

4-20 milliamps 0-10 volts 

LOAD CONTROLS 
INCORPORATED 

WWW. LOADCONTROLS.COM 

PROFILING A PROCESS 

24 

• Power changes reflect viscosity changes 
• Good batches will fit the normal "profile" for 

that product 

22 - SHOWS BATCH 
IS DONE 

I DRY MIX I 
HIG H SPEED LOW SPEED 

---\ / 
ADD LIQUID 

SPEED MIX 

CALL NOW FOR YOUR FREE 30-DAY TRIAL 888-600-3247 
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All You Need in 
Chemical Feed 

At Neptune: we make it all and do it all. From pumps, tanks, mixers and controls to components such 

as relief valves, backpressure valves, calibration columns, corporation stops and injection quills, we're the 

single source for your entire chemical feed system. All backed by unparalleled customer support. 

. Hydraulic & Mechanical Diaphragm Metering Pumps backed by a 3-year warranty 

• Self-priming Mechanical Diaphragm Pumps with excellent suction-lift capabilities 

• Electronic Metering Pumps with 300 strokes per minute providing 
more even distribution of chemical and greater turn down 

• Peristaltic Hose Pumps available from 1 Omm to 100 mm sizes 
offer heavy-duty design for reliable operation 

• Complete dry or liquid, standard or custom Polymer Make Down Systems 
from sister company Fluid Dynamics~ 

• Full line of industrial Mixers for any application 

Contact your authorized Neptune distributor today. 
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See Us At 
WEFTEC2017 

Booth 4423 
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"Dust bags provide a method of relieving posi
tive air pressure within the system while also 
filtering the dust and minimizing its escape." 

+ Integrated air cleaners are 
independently operating units at 
each dust generation point. 

+ The most common and least 
expensive dust prevention technique 
is moisture addition. 

Neptune· 

a ::E:a company 

295 DeKalb Pike 
North Wales, PA 19454 

USA 
P: + 1 (2 15) 699-8700 
info@neptunel.com 

neptune l.com 

central location and connected to the individual col
lection points by means of sealed ductwork, this type 
of filtration system would handle the dust extracted 
from the entire conveying system, collecting it for dis
posal or feeding it back into the process. 

Central collectors utilize a blower to produce nega
tive pressure, drawing air through the filter media. 
The blower is sized to manage the required airflow, 
while overcoming losses due to pressure drops across 
the system, including pressure losses in the ducts 
between the collector and the pickup points. 

Although widely used in the past, central dust col
lection systems have several undesirable attributes, 
including: 

• Buildup of material in the ducts causing 
operational and safety issues 

• Potential explosion hazards from accumulated 
combustible material 

• Large capital investments and high power usage 
• Challenging maintenance issues, such as system

wide airflow balancing 
• Manual maintenance may be required if material 

is not returned to the cargo flow 
• The need to periodically empty the containment 

vessel of collected dust 

An alternative is the integrated air cleaner. 
Containing only the blower and required filter media, 
this approach is designed to collect dust at the source 
by employing a series of smaller, independently oper
ating units that pull air from the settling zone with 
a blower sized to remove the excess air from the 
enclosure. Unlike central systems, particles are not 
stored for disposal. Instead, they are trapped in the 
filter media, agglomerated into a filter cake, then dis
charged back into the material stream using a pulse 
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cleaning system, which sends a short burst of air back 
through the filter to dislodge accumulated materiaL 
No ducting means less pressure drop, reducing over
all power requirements and operating costs. 

Chemical additives 
Some technologies such as spray bars aimed at 
large-scale saturation using plain water may not be 
sufficient to effectively control the dust. To further 
enhance particle control, chemical formulations have 
been engineered to improve results. 

Many dust control products offer some combina
tion of wetting agents, binding agents and/or crusting 
agents to improve performance. Additives enhance 
the ability of the water droplet to combine with mate
rial particles, thus increasing the mass of the par
ticles. Dust control additives also promote particle 
cohesion to improve the longevity of those bonds. 

Modular elements configured to best suit the specific 
operating conditions and requirements of the individual 
process are important to manage the cost of operation. 
Water and dust control products should be applied 
with variable flow to maintain chemical-to-water ratios, 
while delivering independent control at multiple appli
cation points. To protect operations from liquid spills or 
equipment damage due to system faults, the dust con
trol products should also contain fail-safe mechanisms 
such as automatic or manual valves that shut off flow 
the moment excessive volumes are detected by moni
tors or visual inspection (flowing or pooling water). 

Conclusion 
Every conveying system has its unique charac
teristics. Users should examine the features, con
struction and trouble points of individual systems, 
without making general assumptions that could lead 
to unsatisfactory results. 

Dust management should be an integral part of the 
material handling system, optimized to prevent fugi
tive dust by: 

• Applying containment in the right places 
• Applying controlled amounts of moisture to 

improve agglomeration 
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• Utilizing air cleaners when moisture is not an 
option or excess air is present 

Major changes in moisture or alterations in the 
process or equipment (increasing belt speed or cargo 
volume, for example) can have dramatic consequenc
es on dust management. Even minor changes in 
environment such as a change in the atmospheric 
humidity can impact performance and flow. 

However, if an existing material handling system 
successfully manages dust and spillage upon installa
tion, it should continue to work as long as the condi
tions stay relatively consistent and the equipment does 
not suffer wear or abuse that alters its performance. lilil 

Visit us at WEFTEC 
Booth #4415 

• ~Buy 
~American 

~ Hayward is a registered trademark 

Mark Strebel, division manager, came to Martin 

Engineering with nine years of experience as a test 
and results engineer, coal handling supervisor and 

operations supervisor with a coal-fired public utility 

power plant. In his 20 years at Martin Engineering, he 

has focused on the development and application of 

technologies to improve bulk materials handling in the positions of R&D 

manager, conveyor products manager and product support manager. He is 
a co-author of FOUNDATIONS 4: The Practical Resource for Cleaner, Safer, 

More Productive Dust & Material Control(© 2009 Martin Engineering), and 

he is involved in updating the Dust Control Handbook for Industrial Minerals 

Mining and Processing (NIOSH). Strebel holds a Bachelor of Science in 

Mechanical Engineering and an MBA from Bradley University. 

Martin Engineering 
www.martin-eng.com 

With the new TBH Series True Union Ball Valve from Hayward, 
security is no longer an issue with our Standard Lock Out design on 
all TBH Series va lves. Locking to the body of the valve, the lockout/ 
tagout plate facilitates the protection of property and life for your 
job site. 
The lockout/tagout plate can accommodate up to four different 
keyed locks for increased protection. The padlock secures the lock 
plate to the va lve body. In addition, the handle position and lock plate 
windows allow easy visual indication on whether the valve is in open 
or closed position. 

KEY FEATURES & BENEFITS: 
• Technology: System2™ Sealing Technology provides longer cycle life 
• Performance: 250 psiiPNt6, non-shock at 70°FI23°C full pressure rating 

• Dependability: Consistent operating torque with adjustment free design 
• Safety: LockoutiTagout mechanism that secures directly to valve body 

for enhanced security 
• Comfort: Ergonomic handle for improved grip and comfort 

• Flexibility: ISO mounting flange- easiest thermoplastic valve to actuate 

Visit us online at haywardflowcontrol.com or ca ll 
1.888.429.4635 for more information or to arrange 
a product demonstration on the new TBH Series 
Ball Va lve from Hayward. 

*Patent Pending 

~ ~ ~~;;a~~~~~~t~~~s~~~~~s . Inc. Thennoplastic Valves I Actuation & Controls I Strainers I Filters I Bulkhead Fittings & Tank Accessories I Pumps 
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