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DSHAY Air Systems Inc. represents one of the world’s largest manufacturers of air filtration products and systems. Founded in 1921 as the American Air Filter Company, AAF offers a wide range of air filters, dust collectors, and other air pollution control equipment to improve air quality. Today, AmericanAirFilter® and AAF® brands are recognized as the most trusted brands in clean air. The AAF product scope is broad: from high-efficiency air filters, to dust collectors, to gas turbine filtration systems. It offers the most advanced technology and skilled application expertise for cleaning air in facilities and processes as diverse as homes, hospitals, industrial plants, commercial buildings, schools, mailrooms and nuclear reactors, as well as gas turbine and diesel
Keep Plant Air Quality High
Key Concepts
· Understand contaminant capture methods, filtration technologies, and maintenance needs before selecting equipment. 

· Capture pollutants at the source with enclosures, hoods, mechanical arms, or downdraft tables. 

· Use one of four types of common systems to filter airborne contaminants: wet centrifugal collec tors (RotoClone)  centrifugal cyclone separators, electrostatic precipitators, or mechanical systems cartridge filters or bag filters
With the variety of contaminants that exist in most manufacturing plants, a single type of filtration system or filter medium seldom is universally effective. However, once the materials and processes used in the operation are known, types of pollutants in the air can be identified and an effective air filtration system designed to improve plant indoor air quality.
Contaminant Capture 
  Pollutants are captured at the source with four primary devices: enclosures, hoods, mechanical arms, and downdraft tables. 

Enclosures. A well-designed machine enclosure can be the most important consideration for optimum containment of mist or dust. Good design achieves cross-ventilation through the enclosure. The filter system inlet should be as far as possible from the opening. When the door is opened, air should rush into the opening, pulling air away from the operator's breathing zone. An enclosure makes an excellent drop-out box or settling chamber, allowing all heavy material to drop out of the airstream. Fewer contaminants hitting the filters means less filter maintenance and maintenance costs. 

Hoods. If enclosing the machine completely is not possible or economical, hoods can be used to capture the majority of airborne pollutants before they leave the work area. 

Mechanical arms. Sometimes space restrictions or the need for flexibility require that movable mechanical arms be used to bring a capture hood directly to the source of the pollutants.

Downdraft tables. Downdraft velocity air bench tables provide a slotted work surface that pulls dirty air away from the operator, improving air quality tremendously. A well-designed system can capture virtually 100% of contaminants. A well-designed system means all pollution generation sources are equipped with collectors or collection hoses, and all enclosures or pickup hoods are designed and used properly. 

Free-hanging systems
When contaminants cannot be contained sufficiently for source capture systems to work, ambient air filtration systems offer an option. Such free-hanging, unducted installations establish a closed-loop, recirculating airflow pattern above the contaminated area. 

  Filtration units are typically suspended from the ceiling, arranged in a pattern that creates a push-pull or race-track-style circular airflow. Cleaned exhaust air from each collector blows rising contaminants to the inlet of the next unit in the loop. 

A free-hanging ambient air filtration system works by establishing a closed-loop recirculating airflow pattern above the contaminated area.   Units are arranged to create a push-pull or race track circular airflow.  As an example a 60-ft x 120-ft area, four units are mounted at a height of 14 ft. and maintain 6 air changes/ hr. (10 min/ air change).

Collection efficiency of free-hanging systems depends greatly on the number and location of the units, and how well disturbances to the circular air pattern can be avoided. Cleaning efficiency never reaches 100% because some contaminant is always rising toward the airstream and some more blowing around the pattern hasn't yet been drawn into a collector. Most installations achieve a 50% to 90% particle count reduction. 

Filtration system technologies 

  Once airborne contaminants are properly entrained, filtration equipment can be selected to handle it. Three types of filtering systems are commonly used: centrifugal separators, electrostatic precipitators, and mechanical filter systems. No single system is best for all applications. Each type has advantages and limitations. The type selected should be based on the kind and quantity of contaminants in the air. 

Electrostatic precipitators. Industrial situations involving smoke, fumes, or other submicron suspended airborne contaminants require an electrostatic precipitator (ESP) to control inplant air pollution. In a typical, two-stage precipitator, particles are first ionized as they pass by charged wires in the airstream. In the collection section, charged particles are attracted to collector plates and removed from the airstream. 

  ESPs work well when high airflow rates are required. They are especially effective at removing smoke and other submicron contaminants that may clog a cartridge filter. Extremely efficient units can be configured with a variety of options. These include impingers for mist removal, double pass or tandem units for severe smoke or fumes, inlet flanges for higher capture zones (free handling systems), or inlet plenums (for ducted systems). 
Mechanical filter systems. A great many sizes and shapes of mechanical filter systems are available. All use a disposable or cleanable filter medium suspended in an airstream driven by a fan. Types of disposable and cleanable filters are discussed in detail in the section, "Sorting out cleanable, disposable filters." 

Finding the right solution 

  Choosing a filtration system to do a particular job at the lowest overall cost can be difficult and may require expert consultation. Designing an efficient pollution control system involves carefully identifying the contaminants being collected, understanding how the filter system operates, and performing the required maintenance.

Mechanical filters come in a wide variety of sizes and shapes for different applications.  All types use some form of filter medium (disposable or cleanable) suspended in an airstream driven by a fan.
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DSHAY Air Systems Inc. offers a complete line of high-performance replacement filters including cartridge filters with Advanced Nanofiber Filtration Technology, HEPA safety filters and many more. Available in a wide range of media blends and sizes, our superior industrial filters perform in the most rugged processing environments and provide efficiency up to 99.999%.
The main motive behind the dust collector to filter the air of the dust present in it. The use of dust collectors can also help an industry comply with health and air emission standards. There are many types of dust collectors. Most commonly used types are inertial separators, air washers and scrubbers, baghouse collectors, coalescence media, cartridge dust collectors, and electrostatic precipitators. 

Dust Collector filters take the dirty air, filter out the dust, and then give out clean air. The use of filters in dust collectors is because it has to attract dust particles and allow the newly dust-free air to pass through. The filtered air is then released into the atmosphere which in turn we breathe in. Each one has its own methods to purify the air, but the goal is the same. 
DSHAY Air Systems Inc. represents Clark and American Air Filter International filter replacement cartridges for all major dust collector manufacturers.  DSHAY Air Systems Inc. line of cartridge filters offers you reliability and dependability in the most demanding installations. So, whether you’re in the power generating, welding, powder coating, wood working or pharmaceutical business, we have a cartridge for you.
Clark Filters offers cartridge filters with Advanced Nanofiber Filtration Technology 
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Effective capture of submicron particles
Better cleaning efficiency
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Increased surface-loading capabilities 
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Less frequent filter replacements
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Lower pressure drop


2009Rated at MERV 15, replacement cartridges with nanofiber technology include a surface treatment of the finest synthetic nanofibers used in any current filtration product. Exceptionally small in size, these fibers are about 50% finer than the “other” nanofiber filtration technology, are more durable, with better moisture and temperature resistance and stronger adhesion to the media substrate.
Identifying Contaminants 

Shops that use metalworking fluids should install air filtration systems to improve indoor air quality  (which helps protect the health of employees) and reduce aerosol (fine suspended mist) contamination at machine sumps. Commonly referred to as “mist collectors”, these filtration units can handle any of the four fluid types commonly in use in machine shops (straight oils, soluble oils, synthetic oils, and semi-synthetic oils). Of these four fluid types, straight oils tend to produce the highest mist levels. In addition to mist from metalworking fluids, many filtration units remove smoke, dust, and other particulates.

Maintaining Equipment 

  Although filtration and collection systems differ widely, their costs of operation are actually similar. With mechanical filters, most of the maintenance costs are in materials (disposable filters) and only a small amount is for labor. With ESPs, the reverse is true: the main issue is the cost of labor to clean the unit. 

Maintenance is the key to an effective system. Because choosing the wrong system could tax the maintenance department, filter system cost can quickly boil down to a discussion of maintenance. 

Poorly maintained mist collectors can actually increase metalworking fluid aerosols in the workplace. Air flowing over excessive accumulations of previously collected liquid can recreate aerosols. Be sure that you understand and are able to meet the maintenance requirements of any mist collector that you consider purchasing.

 Meeting Regulatory Standards:
 While all manufacturers claim that their air handling units are efficient, ensure that the equipment you purchase cleans your air to regulatory standards. The cleanliness of air exiting a particular system depends on the initial air contaminant loading, air volumes treated and flow rate, adequate collection and routing of contaminated air into the filtration unit, equipment sizing, filtration efficiency and maintenance. Currently, OSHA regulations limit worker exposure to mineral oil mist to 5 milligrams per cubic meter

(mg/m3) of total particulate mass, based on a time-weighted average for an 8-hour workday during a 40-hour work week. Many air filtration units currently on the market claim to meet these limits. However, NIOSH recommended a new standard for metalworking fluid aerosol exposure, of 0.5 mg/m3 based on a time-weighted average for a 10-hour workday during a 40-hour work week. Shops may want to consider this when purchasing equipment, and should ask vendors if their equipment will clean air adequately to meet this standard
Sizing the system 
Sizing the system also is a critical factor. Choosing a system larger than anticipated can pay off in reduced maintenance. A larger unit can run longer before requiring service. The larger the surface area of the filter and lower the air speed through the filter, the higher the filtration efficiency will be. Some experts say a system can not be too big. 

  Too small a unit, on the other hand, can greatly increase maintenance costs. The larger the surface area of the filter, the longer the maintenance cycle. An industry rule of thumb states: "Double the filter area, triple the filter life." In addition, a larger system has a stronger blower to pull air through the filters as they begin to fill up, extending maintenance cycles even longer.

Each plant must determine how much maintenance responsibility it is willing to assume. Some want long maintenance cycles and just want to throw away the filter elements when they are dirty. Other plants want to pay labor to clean filters frequently but save on the cost of the elements. 

What systems work best? 

  The selection decision may be simple if only a single contaminant is involved. Mixtures of smoke, dust, oil, and fumes, however, require a combination of systems. Chances of success are greatest by working with a supplier who offers a broad array of products. Finding the right solution becomes a matter of following the guidelines outlined in this whitepaper.

Combining a variety of filter modules in one unit is often the best way to solve a complex air contaminant problem. A typical system might incorporate prefilters and a disposable vee-bag or cartridge filter with a HEPA or carbon final filter module also added.

Minimizing maintenance costs means choosing the right type of filter for the contaminants being generated and specifying a system large enough to meet the need. Design of the capture approach is a key to system efficiency. An improperly designed capture hood may result in a much larger than necessary system. 

  Finding the right air filtering system requires a balancing of many factors. Choosing carefully can result in an economical system that provides years of satisfactory service.

Moisture in Dust Collection


Water in vapor or liquid state is moisture. Moisture can seriously affect  dust collection efficiency in many ways.
· by its tendency to plug the filter media. Sometimes dust particles have a hygroscopic nature (tendency to absorb water). The mixture of dust and water then coats the filter media. This mixture is impermeable and cannot be dislodged by many cleaning systems. 

· Moisture damages cellulose media in cartridge collectors because cellulose becomes impermeable when wet. However moisture in baghouses is less dangerous because the moisture can be taken out and bag can be dried.

Compressed Air Moisture


Wet compressed air affects bags and cartridge filter media. When cleaning air is moist, filter media becomes saturated with water from the inside and leaks to the outer surface of the filter media. This exposes it to the dust cake and the dust water mixture forms an impermeable coating on the filter media causing an increase in pressure drop across the filter media. This also blocks out fan air from passing through. It is therefore essential to maintain a clean and dry compressed air flow, which contributes to long term, benefits and extends filter life. 
Clean and dry compressed air can be achieved by the use of air filters and air dryers. Air dryers are more efficient than air filters and come in two types – refrigerant and desiccant dryers.
Refrigerant dryers use refrigeration cycle and can take dew point temperature to 35 degree F. If compressed air temperature reaches 35 degree F water vapor condenses and forms moisture. The efficiency of refrigerant dryers can be increased by keeping both compressor and dust collector in factory area where temperature is normally over 35 degree F. When dust collector is outdoor and temperature dips below 35 degree F, moisture could seep into filter media (pushed by cleaning air pulse). In such cases an automatic drain can drain the compressed air manifold.

Desiccant dryers remove moisture by using chemicals that absorb moisture. They can remove moisture below 20 degree F. When desiccant gets saturated, a standby dry desiccant replaces it while the saturated tube is drained. This system has the advantage of not having a separate drain system.

In some cases both procedures are used in combination – refrigerant system brings moisture down to a 35 degree F dew point and then a desiccant dryer brings the moisture down to less than 20 degree F. Both types of dryers have specific advantages and disadvantages and must be used keeping specific requirements in view.

The mixing of warm process air stream and cool, clean compressed air can sometimes lower the overall temperature. Warm process air carrying moisture could, after cooling, cause condensation inside the collector.

For example, in areas where temperatures fall below zero degree F, the cleaning air manifold cools the compressed air to the temperature outdoors. This temperature differential could cause condensation. It is a good practice to measure temperature at the collection source and dirty side chamber to be geared up for moisture condensation.

Moisture and Freezing Problems in Pulse Jet Collectors
The root of the problem comes from the fact that as you compress air the moisture holding capacity decreases. Compressors have after coolers in which most of the condensed water is removed before the compressed air enters the distribution system. The compressed air is usually a bit higher than the ambient temperature. As it flows from the compressor to the machines some additional water will condense. Usually any large droplets will be collected in the air line filters before they reach the machines. There is still some moisture but it does not affect the operation of most machines. On other machines where this remaining moisture is undesirable or harmful, dryers are installed between the machinery and the compressor. On compressed air powered pulse jet collectors, the presence of liquid moisture in the pneumatic lines can have serious effects:
1)    The water can collect in the compressed air manifold. When sufficient water is collector, it may “squirt” into the filter elements during a cleaning cycle. The drenching of the filter elements is intermittent, but the long term effect is higher pressure drop, more frequent cleaning and premature filter element replacement. Often the filter will dry itself from the exhaust flow through the collector. But residual effects from this wet dry cycling are cumulative. Cellulose cartridge filter elements are especially vulnerable as each wet cycle cause the permeability to increase and harmful effects are much faster.
2)    If a collector is installed outdoors in below freezing conditions, even very small amounts of moisture droplets can condense on the diaphragms of air valves. The diaphragms will then stick to the seats of the valves and will not close. This will discharge all the air from the system since typically 150 to 400 SCFM can be discharged through the valve. Since these valves operate with internal pilot ports, the valve will not close until the supply pressure reaches 25 psig. There needs to be an external shutoff to get the collector (and sometimes associated compressed air supply) back to an operating mode.
Quality Air Management has a two different products to address these problems:
A) Manifold Tank Automatic Drain Valve System
B) Thermostatically control compressed air manifold heater. This system will allow the collector to operate even when the compressed air dryer is malfunctioning by turning any liquid moisture to water vapor.

Ducting without thermal insulation: Ducting that’s connected to process equipment or that handles a product that humidifies the air is often not thermally insulated. Whether your plant is located in a cold climate or not, if the humidified collection air’s dew-point temperature is greater than the surrounding ambient air temperature, vapor condensation mixed with deposited dust will gradually reduce the ducting’s working diameter in the form of concentric rings. 
Once the fan can no longer maintain a minimum conveying velocity through the restricted ducting, the dust collection system’s performance also rapidly deteriorates. This reduced airflow is revealed in increased dust emissions in the transfer chutes and other dust containment enclosures. You can remedy these problems by adding insulation to the ducting.
Lack of ducting insulation. As discussed in the last section, in some applications poorly insulated ducting can lead to condensation and material buildup inside the ducting, eventually plugging the duct. If your system has uninsulated ducting that handles moist products, runs from processes that humidify air, or runs from heated to nonheated areas, insulate the ducting. Depending on your ducting system layout, you can typically add the insulation without having to take the dust collection system offline.
A final word

Remember: Your dust collection system’s primary function is to prevent dust from escaping into the environment, not to collect dust. This means you need to minimize the amount of dust entrained by the ducting system and cycled to your dust collector, while providing maximum control of dust emissions in your workplace. Treat your dust collection system as the system it is, with one individual or team responsible for its performance, rather than as a collection of parts and pieces designed, supplied, and installed by multiple vendors. When you treat it as a system, your dust collection system can achieve peak performance with minimal maintenance and maximum service life.
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