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Over 18 billion bushels of grain are pro-

duced and moved through grain handling 

systems in the US each year. The ability of the 

United States to feed its populace and livestock, 

support the biofuels movement, and export 

excess grain to emerging markets is a point of 

national pride and strength. The infrastructure 

for moving grain from one point to another 

includes small country elevators, larger eleva-

tors, large grain terminals, trucks, trains, barges, 

and ocean going shipping vessels. And every 

time grain is moved from one of these points to 

another, dust is generated. Dust which must be 

controlled, captured, and contained. 

Trends
There are a number of trends that affect strate-

gies for dust control in the grain industry. 

At the top of this list is the fact that most 

existing grain handling facilities are now almost 

thirty years old, having been constructed dur-

ing the 1980s. Now thirty years later, the U.S. 

is trying to move twice the amount of grain 

through the same fixed assets, creating a strong 

and increasing demand to implement process 

solutions that will improve uptime and reli-

ability. Where possible, it is desirable to avoid 

building new infrastructure when improvements 

to the existing infrastructure could support the 

capacity needs.

When simple improvements are not enough, 

more substantial investments are being made to 

revitalize aging facilities with updates, expan-

sions, or even the building of new facilities. With 

new investments comes a new focus on pro-

cess improvement to eliminate waste streams, 

improve product quality, and improve energy 

efficiency. The goal is not simply to replace an 

aging infrastructure; the goal is to improve it. 

Competition between grain trading compa-

nies is also fueling the need to substantially 

improve existing facilities. On the Columbia 

River, where the grain industry’s first new export 

terminal in 30 years is nearing completion, sev-

eral nearby grain terminals have either embarked 

on or will soon embark on projects intended 

to improve their grain handling capacity and 

efficiency. Without these investments, the new 

terminal has a substantial market advantage over 

the existing terminals and could undoubtedly 

leverage that advantage to acquire market share. 

Another trend is a greater focus on dust emis-

sion issues. While federal regulations for grain 

dust emissions have not changed substantially 

in many parts of the country, some areas (like 

the West Coast) are experiencing tighter emis-

sion standards and increased enforcement. Even 

in areas where regulated emissions have not 

changed, emissions are still an issue because 

of encroachment. As neighbors move closer to 

grain handling facilities, general tolerance for 

dust emissions decreases so grain handlers need 

to be more concerned about emissions.

Finally, local and pending federal regulations 

regarding the management of combustible dust 

may be substantially different from past best 

practices. Dust control is more important than 

ever to grain handlers as they seek to comply 

with upcoming OSHA regulations intended to 

prevent catastrophic combustible dust events.

To summarize, the major trends that affect 

strategies for dust collection in the grain indus-

try include:

• Increased material throughput

• Protection of market competitiveness

• Improved uptime and reliability

•  Desire to eliminate waste streams and

improve product quality

•  Focus on energy efficiency as a profit driver

•  Need to reduce dust emissions to meet

tighter standards and to manage encroach-

ment issues

 •  The anticipation of regulations for managing

combustible dust

New Dust Control Solutions
As industry trends push grain handlers to look 

at dust control as an integral part of their opera-

tions, the dust collection industry continues to 

provide solutions for those demands. In some 

instances, companies have applied solutions that 

follow age-old practices and approaches, while 

others have developed newer and more effective 

solutions to meet the new demands.

One innovative approach to dust manage-

ment is to collect and manage dust at the point 

of generation – at the source. Capturing and 

controlling dust at its source provides several 

benefits including:
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Reduction or Elimination of waste streams. 

When captured dust is retained within the pro-

cess generating it, it stays as part of the revenue 

producing product stream. Instead of turning 

a portion of the product into a pile of wasted 

dust, it remains as part of the product stream 

that has economic value.

Reduction or Elimination of waste stream 

equipment. When dusts produced in a process 

are separated from the original process stream, 

they require independent material handling 

equipment and process equipment. Keeping 

the dust within the product stream minimizes 

the cost and maintenance of additional material 

handling equipment.

Minimizing the amount of duct runs. It takes 

a tremendous amount of energy to move dust-

laden air through long duct runs. Installing 

point-of-use dust collectors closer to the dust-

generating process minimizes or eliminates 

unnecessary ducts, which saves energy.

Reduced duct maintenance. Minimizing duct 

runs reduces maintenance costs, eliminates 

wasted air from leaks in the duct system and 

eliminates costly lining of ducts.

Easier installation. Less ducting also equates 

to a simpler and easier installation for dust 

collection equipment. Smaller, lighter collec-

tors mean less support infrastructure in grain 

handling facilities where collectors are often not 

placed on the ground.

Improved uptime and reliability for the system 

as a whole. With centralized dust collection, 

when a dust collection system requires servic-

ing the entire dust handling system, and often 

the entire grain handling facility must be shut 

down to resolve the problem. With a series of 

point-of-use collectors, when an individual leg 

of the process is taken offline for maintenance, 

the rest of the system continues to operate. This 

provides a level of redundancy to the system, 

leading to improved uptimes for the facility. 

Other potential benefits of point-of-use collec-

tors include:

•  Minimizing impact on uptime due to 

servicing – minimize downtime to allow 

more flexibility in servicing scheduling (20 

minute cycle vs. 4-8 hours); design charac-

teristics that simplify and speed servicing 

actions.

•  Localized systems minimize the impact on 

total operations when a single component 

has issues. 

•  Localized systems improve energy utiliza-

tion, allowing operations to use energy only 

when needed to manage dust in each area. 

This approach eliminates wasted energy 

used to pull air from areas not handling 

dust.

•  Technologies that extend filter life to reduce 

service frequency

Supporting a point-of-use innovative dust 

control solution requires a dust filtration prod-

uct with a very small footprint, but with robust Table of dust generation points used in the typical 40,000 bushels per hour grain elevator used in our example.

Point of Dust Generation Qty
Dust Control 
Airflow Need Traditional Solution Contemporary Solution

Receiving – Railcar 1 15,000 acfm

232RFW8  

larger round baghouse

(15,000 acfm)

(8) PowerCore® CPV-6 

(15,000 acfm total)

Bucket Elevator – Leg 2 2,000 acfm

232RFW8 

larger round baghouse

(17,650 acfm)

(2) PowerCore® CPV-8 

(2,000 acfm/each)

Bucket Elevator – Head 2 1,500 acfm
(2) PowerCore® CPV-6 

(1,500 acfm/each)

Garner Scales 1 3,000 acfm
PowerCore® CPC-12 

(3,000 acfm)

Conveyor – Covered 1 7,650 acfm
(3) PowerCore® CPV-6 

(2,550 acfm/each)

Distributor Head 1 2,000 acfm

376 RFW 8 

larger round baghouse

(32,000 acfm)

PowerCore® CPV-8 

(2,000 acfm)

Conveyor – Open 2 6,000 acfm
(4) PowerCore® CPV-8 

(3,000 acfm/each)

Tripper 2 4,000 acfm

(2) [PowerCore® CPV-8 + 

PowerCore® CPV-4] 

(2,664 & 1,336 acfm/set)

Cleaner 1 10,000 acfm
PowerCore® CPC-48 

(10,000 acfm)

Silo Bin Venting 10 800 acfm/silo

(10) DLMV 8/7 

envelope-style

baghouse

800 acfm/each

(10)  PowerCore® CPV-2 

(800 acfm/each)

Conveyor – Covered 3 5,100 acfm 376 RFW 8 

larger round baghouse

(18,300 acfm)

(6) PowerCore® CPV-6

(2,550 acfm/each)

Scales – Load out 1 3,000 acfm
PowerCore® CPC-12

(3,000 acfm)

Shipping – Barge 1 8,000 acfm

DLMC 2/3/15 

envelope-style

baghouse

(8,000 acfm)

DLMC 2/3/15 

envelope-style

baghouse

(8,000 acfm)
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performance to handle moderate to large air 

volumes. Traditional bag houses and cartridge 

collectors are generally either too large for 

point-of-use installation, or when sized to fit, 

are unable to handle the necessary air volumes.

Newer products on the market, such as the 

Donaldson®Torit® PowerCore® CP-Series dust 

collector, work very well as a point-of-use source 

collector. As a small, light, easy to maintain 

collector capable of handling the required air 

volume, this product offers distinct advantages 

over the more typical bag house technologies, 

which have been in use for over 40 years. 

Products like this offer the ability to collect 

materials at the source, and allow dust control 

with a more manageable investment in energy 

costs. Point-of-use collectors reduce air volume 

for dust control; reduce horsepower investment, 

and minimize operational energy costs. With its 

smaller size and low profile, the Torit PowerCore 

CP collector can be installed at multiple loca-

tions in new facilities as source collectors, and 

can squeeze into tight spaces in existing facili-

ties (due to its smaller size) to solve nuisance 

dust problems.

New Media Options
Conventional baghouse media has always had a 

relatively low efficiency compared to the newer 

media options that can now help facilities meet 

the demand for reduced emissions and help 

manage encroachment issues.

For decades nanofiber media in cartridge-

style dust collectors has provided higher levels 

of efficiency to processes where cartridge dust 

collectors are applied; however, cartridge dust 

collectors have not been ideally suited to most 

grain handling operations and consequently this 

efficient media has not been widely adopted. 

With the release of the Torit PowerCore 

CP-Series, more efficient Ultra-Web® nanofiber 

media is now available for the grain industry. 

Testing has shown emissions can be reduced by 

as much as 78% when Ultra-Web® nanofiber 

media is used. Ultra-Web® filter media in the 

Torit PowerCore CP-Series collector truly does 

represent the best available dust control technol-

ogy for the grain industry.

When a facility is not in a position to replace 

centralized collectors, another strategy that 

helps to resolve some of the issues facing grain 

handlers is to upgrade the media used in their 

existing collectors. Dura-Life® bags last 2-3 

times longer than standard bags and provide both 

energy savings and fewer emissions. Another 

option is to switch out standard bags for pleated 

bags. Ultra-Web SB pleated bag filters deliver 

longer filter life, higher efficiency, and cost sav-

ings for existing baghouse collectors. Pleated 

bags can help resolve bag abrasion issues and 

may allow more air through the collector by 

increasing the square footage of media. 

Dust Control Solutions Comparison 
Example
To help understand the influence a point-of-

use dust control strategy can have on facility’s 

operational costs, consider a typical grain eleva-

tor handling 40,000 bushels per hour of grain, 

transferring from rail to barges.

FIguRE 1 shows this typical elevator site 

with a conventional centralized dust control 

strategy. This facility would utilize 15 central-

ized bag house dust collectors, moving approxi-

mately 99,000 cfm of air anytime the facility 

is in operation, and the entire operation would 

Figure 1. Traditional 

Centralized Dust Control 

Strategy
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need to shut down for periodic dust collector 

maintenance. These centralized systems would 

involve the installation of significant amounts of 

ducts adding to the installation and maintenance 

challenge for the facility. The energy costs for 

air movement alone in this centralized system 

could exceed $70,000 a year and additionally, 

the collected dust from the various bag house 

collectors would require expensive, mainte-

nance-intensive material handling systems. This 

centralized approach also creates a lower value 

waste stream for the collected dust.

FIguRE 3 shows the same typical 40,000 

bushel per hour elevator facility with a more 

Figure 3. Contemporary Point-of-Use Dust 

Control Strategy

Figure 2. Traditional Centralized Baghouse Collectors

contemporary approach leveraging point-of-

use source capture in the dust control strategy. 

The facility would utilize 43 Torit PowerCore 

CP-Series point-of-use dust collectors and one 

bag house collector moving the same amount 

of air when all areas of the facility are running, 

but individual zones in the facility would be 

offline when certain processes are not running 
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or when maintenance is required. Energy costs 

for this point-of-use strategy would approach 

$55,000 per year for an energy cost saving of 

almost 22% compared to a more traditional 

centralized strategy, just in air movement costs. 

In addition, the point-of-use approach does not 

generate the lower value waste stream. Collected 

dust is returned to the primary product stream 

and maintenance of extensive amounts of duct 

is reduced or eliminated in some areas.

In FIguRE 4 the point-of-use dust control 

strategy was implemented at a major grain 

export terminal on the Gulf Coast. FIguRE 

5 shows a close up of a point-of-use collector 

on a silo.

Note that knowledge of best practices is essen-

tial to applying a point-of-use strategy, including 

understanding how to properly select and apply 

point-of-use equipment. As an example, point-

of-use collection directly on the legs of a bucket 

elevator is not recommended, however a properly 

selected and designed point-of-use collector can 

allow captured dusts to be returned to the boot 

of the elevator offering the benefits of point-

of-use source collection in a manner compliant 

with most standards. (See FIguRE 6) 

Conclusion
The combination of a point-of-use dust manage-

ment strategy and Torit PowerCore CP-Series 

collectors for dust control in the grain industry 

represents a best-in-class dust management strat-

egy for meeting the changing expectations and 

requirements in the industry. The technology 

has proven itself in numerous grain installations 

in the U.S. alone and constitutes what should 

be considered, the best available dust control 

technology. We anticipate leading grain handlers 

will increasingly consider point-of-use dust col-

lection technologies in their operations. ❚

Figure 5. Point-of-Use 

Dust Control on Silo

Figure 4. Implemented  

Point-of-Use Strategy

Figure 6. Point-of-Use Dust Control on Elevator Leg
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