
he promise of reducing burdensome energy 
costs for process air equipment encouraged 
owners to update blowers, fans and compres-
sors with new technologies that boast higher 

efficiencies. After transitioning, however, many end users 
discovered that state-of-the-art process technologies 
required intake filtration designed for the 21st century. 
These improved intake filters and filter silencers reduced 
inlet losses and extended maintenance intervals so the 
design engineer or end user could enjoy the full promise 
of the new process equipment without compromising 
process reliability. 

Early options
In the 1980s, energy costs for process equipment were 
an afterthought. Reliable equipment was the important 

factor when deciding which technology to install. In the 
wastewater industry, multistage and positive-displace-
ment blowers were the technology of choice. At the 
time, only two options were available for intake filtra-
tion — panel filters and cartridge filters. 

Because power consumption was not a priority, neither 
method was designed to reduce inlet restrictions. Panel 
filters required large, heavy housings; were inefficient; 
and were susceptible to bypass because of the inability 
to mechanically seal the panel element in the filter hous-
ing. The air flow through these housings created pressure 
losses that negatively affected power consumption, and 
the bypass of dirty air was transmitted to the process. To 
improve on this bypass problem, cartridge filters were 
developed. 

The cylindrical shape of the cartridge increased the 

useful surface area and added a gasket on the sealing 
end. Using bolts or hand knobs on the opposite side of 
the gasket created compression once tightened, which 
reduced bypass. Because of the sealing ability of the 
cartridge filter, this method became the standard for 
filtration, even though this design did little to improve 
power consumption.

Gearless HST
At the start of the 21st century, plant 
owners, engineers and blower man-
ufacturers became more aware 
of the actual costs required to 
operate traditional blowers. As 
a result, a new technology was 
developed — the gearless high-
speed turbo (HST) blower. The 
HST used high-speed and fric-
tionless bearings, either air 
or magnetic, and promised 
to be the solution to reduce 
power consumption, noise, 
and installation and main-

tenance costs. These com-
pact plug-and-play machines 
became an instant success because of 
their energy savings when compared to 
traditional blowers, but the promise of 
reduced maintenance was not being real-
ized by all who adopted this technology. 

One issue was many of these 21st-century 
machines used panel filter elements more suit-
able for HVAC systems. This required the oper-
ators of the HST blower to keep their blower rooms 
clean, change filters often and vacuum the blowers' enclo-
sures — which made the maintenance requirements more 
frequent and involved than with the previous equipment.

At about the same time as the development of the HST, 
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the Tri-Vent® Intake Filter Silencer from Endustra Filter 
Manufacturers Inc. debuted for the traditional blower 
market. The goal of this intake filter silencer was to deliver 
zero-bypass clean air to process equipment while reducing 
power consumption. 

The intake filter silencer was designed by applying basic 
aerodynamic principles to contour air flows through the 

filter and into the blower. The design, which also 
incorporated conical cartridge filter ele-

ments with proprietary self-supporting syn-
thetic filter media for increased capture 

efficiencies, reduced initial losses 
typically seen in traditional car-

tridge filter housings by 30 to 50 
percent. By focusing on reduc-
ing the initial restrictions of 
the intake filter, which in turn 
reduced the differential pres-
sure required across the blow-
er, the end user gained energy 
savings and increased the fil-
ter element service life by two 

to three times more than 
traditional filter designs. 

The intake filter silenc-
er, which eliminates bypass, adds 

efficiency and is designed to extend 
service intervals, makes possible the 
HST ’s low-maintenance promise, 

and further reduces power consump-
tion by lowering initial restrictions. Because 

the improved filter design offers zero bypass, 
it eliminates dust buildup on the blower’s 

impeller, helping maintain the technology’s orig-
inal efficiencies. With a properly designed intake filter  
silencer, monthly filter element change intervals can be 
stretched to biannual or annual requirements, further 
reducing maintenance and its associated costs while bet-
ter protecting HSTs and process air quality.

 

Conclusion
The intake filter silencer is energy efficient and extends 
maintenance intervals. Because of this, it can comple-
ment and increase the proven energy efficiencies of HST 
blowers and help them keep their promise of reduced 
maintenance. 

The energy savings to be gained with 21st century fil-
tration are significant. An initial restriction reduction of 
2 inches of water column (WC) on a 300-horsepower, 
6,000-standard-cubic-feet-per-minute (SCFM), 8.5-psig 
HST blower (operating at standard temperature and con-
ditions) can yield a power savings of 4 kilowatts (kW). A 
4-kW savings will reduce a power bill by $3,500 per year. 
This savings will pay for the intake filter silencer in less 
than two years (see Table 1).  
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Reduced operating costs and extended maintenance 
intervals are the hallmarks of this new technology 
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“The goal of this intake filter silencer was to deliver 
zero-bypass clean air to process equipment while 
reducing power consumption.”
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Table 1. Details of a blower operating at standard conditions — 68ºF, 36 
percent relative humidity, 14.7 psia — with a required discharge pressure of 
8.5 psig compared to an HST with a misapplied HVAC filter. The power savings 
based on 24/7 operation at $0.10 per kW are more than $3,500.

 An example of an intake filter silencer

 Intake filter silencer installed before a HST blower

 Intake filter silencer installed next to an older style pane filter
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Intake filter before three high-speed turbo (HST) blowers
 All images courtesy of Endustra Filter Manufacturers Inc.

2 1 s t  c e n t u r y  i n t a k e 

Effects of 2-inch WC reduction

Flow (SCFM) 6,000 6,000

Loss filter 
(WC)

3” 1”

Inlet pressure (psia) 
including loss 

for filter
14.59 14.66

Blower
differential

pressure (psi) 
8.61 8.54

Power consumption
(kW)

205.1 201.1

Power savings
($)

$3,504.00

 

Bedrock Automation’s upgraded control system firmware extends its 
intrinsic cybersecurity protection to networks, the Industrial Internet of 
Things and third-party applications. Bedrock Cybershield 2.0 enables 
authentication and encryption of I/O networks and field devices and 
protects compliant networks and applications such as controller  
configuration, engineering and SCADA. It achieves this with an industrial 
control system certification authority. 

Bedrock Automation
www.bedrockautomation.com
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Control system firmware 
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Graco Advanced Fluid Dispense’s Graco UniXact is a fully automated pre-
cision dispense solution that combines Graco dispense expertise with 
Cartesian XYZ motion. These solutions include technologies proven for mass 
production and the ability to support large-scale operations. It offers a single 
source for motion, fluid dispense and process monitoring 
that includes process security and lowers the risk of 
product defects caused by human error. 

Graco
www.graco.com/unixact

503

Banner Engineering added flush-mount housings to its series of Q4X laser 
distance measurement sensors. The new configuration offers a more com-
pact housing to expand applications and increase mounting flexibility in con-

strained spaces. Advanced features include delay timers, remote 
input and the ability to handle challenging surfaces. It offers 

ambient light resistance and durability, with reliable detection 
of changes in distances ranging from 35 mm to 310 mm. 

Banner Engineering
www.bannerengineering.com
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ABB’s Dodge Raptor coupling features patented WingLock technology, a finite-element optimized 
winged elastomeric design that provides longer driven equipment life and increased reliability. 
WingLock technology increases the surface area at the most critical regions of the element, 
resulting in higher bond strength, improved fatigue resistance and up to 5.9 
times longer life than competitive urethane designs. 

ABB
www.abb.com
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Winged coupling  

Automated dispense solution

ONLINE EXCLUSIVE

Flush-mount sensor

Processing's editor in chief highlights the 
new and improved HVAC technologies on 
display and other show events.

www.bit.ly/2ls7346

AHR EXPO 2017 breaks records,  
features new technology

Filtration & Separation 

21st century intake  
filtration reduces oper-
ating costs and extends 
maintenance intervals 
for processing plants 
while dust collectors help  
processors conform to 
new rules while protect-
ing worker exposure.
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