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SMARTVENT® Dust Collector Valves
Reduce Compressed Air Consumption up
to 62% and Eliminate the “Repair Kit
Trap” Costing up to $4,428.57 per Hour. *'2

Legacy reverse pulse jet valve technology can increase
energy consumption, maintenance requirements, and
production risk despite the critical role dust collection
plays in protecting manufacturing operations.
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Executive Summary: Industry Challenge

The Hidden Cost of Dust Collection: When Safety-Critical Systems Become Operational Liabilities

A manufacturer with 200 dust collectors could be wasting over 5 million kilowatt-hours of electricity per year, costing over
$500,000 annually due to wasted compressed air. Beyond energy waste, when dust collectors must be taken down for
maintenance due to recurring diaphragm failure, the cost in lost production revenue could be as high as $400,000 per
year.2

Industries that generate combustible dust as an inherent part of their process—such as food products like cocoa powder,
metal dust, grain—do not choose to implement dust collection systems as a matter of preference; they are required to
mitigate fire and explosion hazards. Effective dust collection is a critical safety function, with optimal filter cleaning efficiency
serving as the primary defense against the dangerous accumulation of combustible particulates. Consistent valve
performance is non-negotiable for mitigating the risk of fire and explosion.

However, the same valve technology relied upon to maintain safe dust collection can also become a significant source of
operational inefficiency and maintenance burden. As production demands increase, shortcomings in legacy pulse valve
designs not only compromise cleaning performance but also drive unnecessary energy consumption, recurring
maintenance, and costly production interruptions.

Industrial dust collection systems are currently hindered by three persistent challenges with direct financial consequences:
high compressed air consumption, high maintenance costs with lost revenue due to unplanned downtime, and poor filter
cleaning performance. While these systems are essential, the legacy valve technologies utilized in most facilities often work
against operational goals. Poor valve design is a leading contributor, creating significant energy waste by allowing valves
to stay open long after the sonic shockwave required for filter cleaning has been delivered.

Much of the industry remains trapped in a culture of planned obsolescence, where legacy valves are engineered with a
limited-service life to encourage the frequent purchase and replacement of diaphragms. The financial implications
associated with these technical failures are substantial. Unplanned downtime in a production-level dust collection
environment is estimated to cost an average of $4,428.57 per hour.2

Technologies such as the SMARTVENT® dust collector system challenge conventional approaches by redefining the
relationship between performance, longevity, and total cost of ownership. The difference between a system built around
recurring repairs and one engineered for long-term reliability can have far-reaching implications for operational performance,
energy consumption, maintenance expenditures, and overall financial outcomes.

© Copyright 2026, SMC Corporation of America

2 | Page
SMC

O



SMARTVENT®
Dust Collector Valves

Il. Measuring What Matters: Three
Engineering Metrics That Define
Performance in Reverse Pulse Jet Valve
Design

The operational challenges such as excessive
compressed air consumption, recurring maintenance, and
inconsistent filter cleaning performance are ultimately the
result of how reverse pulse jet valves deliver and control
compressed air. For manufacturing engineers evaluating
system upgrades, the effectiveness of a dust collector
valve is measured by three critical engineering metrics:
energy efficiency, lifecycle reliability, and filter cleaning
performance. SMARTVENTP® is evaluated on the specific
data points that manufacturing engineers require to justify
system upgrades. The primary driver of these
improvements is a fundamental redesign of how air is
delivered and managed within the collector.

1. Significant Energy Savings: Up to 62%
Reduction’

Compressed air is consistently among the most expensive
utilities in a manufacturing facility. SMARTVENT® reduces
these energy costs by an average of 50%, with
documented cases reaching as high as 62%. To quantify
the impact, a prominent grain and chemical processor
conducted a 1-year side-by-side evaluation between SMC
and a leading competitor as shown in Figure 1. Both were
%” valves with integral solenoids. Based on the
performance demonstrated in this evaluation, the
manufacturer—operating 300 dust collectors—calculated
that a complete change to SMC would reduce energy
costs by approximately $870,000 per year. These energy
savings are directly related to the closing speed of the
valve after delivering the sonic shockwave for filter

cleaning.
cfm/dhp/ annual
kwh kwh $/kwh hours kwh Cost
7.21052 599471 $0.111 7140 42802.2 $4,746.77
5.04736 4.1963 $0.111 7140 299616 $3,322.74
2.69028 223666 $0.111 7140 150697  $1,771.04

|Reduced kwh 268325  $2,975.72 Reduced Cost |

Figure 1: Side-by-side evaluation showing SMC’s performance on the right

Before Change Average CFH 1730.5 CFH
Average CFM 28.8 CFM
Anticipated 30% reduction 12114 CFH
Anticipated 30% reduction 20.2 CFM
After Change New CFH, Actual G-_GJ:'CFH
New CFM, Actual 10.8 CFM
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2. Extended Lifecycle: 10 million Cycles
with Zero Failures Reported in US Market
Since 2017

Z; SVC

In high-volume production environments, the lifecycle of
a component determines the frequency of unplanned
interventions. SMARTVENT® is rated for a lifecycle of 10
million cycles at 130 psi, a specification that reframes the
maintenance calculus for the entire facility. While legacy
valves may fail after only a fraction of this life,
SMARTVENT® is built to make valve-related downtime
obsolete.

Pressure = Valve 2

SMC HE wave with SMC HE actuator at 100 psig
supply pressare
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The reliability of this system is not merely a laboratory
specification but a proven field result. Since SMC'’s
introduction to the U.S. market in 2017, the JSXF series
has recorded zero valve failures. This track record
provides the data necessary for engineers to move away
from the "repair-kit culture" and toward a model of long- .
term operational stability. Competitor Valve

3. Increased Filter Cleaning Efficiency: Up o (| Bressuger-Vaive 7y =]

To 20% Performance Gain s oo

Effective filter cleaning is not a function of the total volume .
of air delivered, but the sharpness of the pressure peak .
during the initial sonic shockwave. A long, sustained pulse -
of air wastes energy without improving the removal of the -
dust cake from the filter.

B - — - e Tne

SMARTVENT® achieves up to a 20% increase in cleaning Figure 2: Filter Cleaning Efficiency Peak Pressure
- e . . Based on Inlet Pressure for Test at 100psi

efficiency by utilizing a unique swept flow path to deliver a

concentrated sonic shockwave. This engineering creates

a sharp peak pressure that effectively knocks the dust

cake off the filter instantly. By maximizing the impact of the

initial pulse and cutting off the air flow immediately, the Energy efficiency, lifecycle

system  improves  overall  performance  while reliability, and filter cleaning

simultaneously reducing the volume of compressed air performance provide the

required for each cleaning cycle. The data shown in

Figure 2 was collected by a prominent OEM maker of dust

collection systems in the US.

foundation for evaluating reverse
pulse jet valve technology and
total system value.
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I. Decentralized Innovation: Improves
Reliability and Support Risk Mitigation

While valve performance is fundamental to improving
energy efficiency, reliabilityy, and filter cleaning
performance, the overall dust collection system reliability
also depends on how those valves are integrated,
controlled, and maintained. System architecture plays a
critical role in minimizing installation complexity, reducing
potential failure points, and simplifying long-term
maintenance.

Standard dust collection systems often rely on centralized
control boxes, overpopulated circuit boards, and
extensive bracketry that complicate both installation and
maintenance. As shown in Figure 3, SMARTVENT®
utilizes a decentralized system with in-situ control where
valves are daisy-chained together, eliminating the need
for a central control box and dramatically reducing wiring
complexity.

Remote

Figure 3: SMARTVENT Decentralized System

Decentralized control and
simplified integration reduce
complexity, minimize failure

points, and improve long-term
dust collector performance.

A single base valve manages the logic for an entire array
of up to 32 valves, with timing and addressing handled
directly via potentiometers and DIP switches. This
localized control logic means no remote programming is
required for standard operation.
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IV. Breaking The Repair Kit Trap: The Shift
From Recurring Maintenance To Long-Term

Asset Value

The lifecycle ratings and reliability data demonstrate the
technical advantage of a longer-lasting valve but the true
impact of component life is realized through the economic
consequences of maintenance frequency, replacement
costs, and production interruptions. The lifecycle
limitations of traditional valve designs have created a
maintenance model where recurring repairs become an
expected operating expense rather than an avoidable
failure point. This industry practice has become known as
the “Repair Kit Trap.”

Extended lifecycle performance
transforms the reverse pulse jet
valve from a replacement-driven
component into a reliability-
focused facility asset.

The traditional business model for many dust collector
valve makers is the “Repair Kit Trap.” The valve maker’s
goal is to have their valve hard piped into a system and
then enjoy a lifetime of revenue selling repair kits that are
often more expensive than an entire valve. Most makers
are so confident their valve will fail they cast the words
REPAIR KIT into the valve itself, along with the repair kit
part number so it's easy for the end user to keep ordering
them.

SMARTVENT® disrupts this model by engineering the
system to function as a long-lasting facility asset rather
than a disposable part. Rated for 10 million+ cycles, the
long life disrupts the consistent diaphragm replacement
cycle, allowing operations managers to reclaim lost labor
hours and ensure the production continuity that legacy
systems routinely put at risk. Every avoided downtime
event represents a measurable return on investment,
particularly when measured against the industry average
of $4,428.57 per hour in lost productivity.2
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V. At the Core of the SMARTVENT® System:

How the Engineering Enables Measurable
Results

Achieving long-term asset value requires more than
extending component life; it requires engineering a valve
capable of consistently delivering measurable
improvements in energy efficiency, lifecycle reliability, and
filter cleaning performance. These improvements are not
the result of control software or operating parameters
alone.

They are fundamentally enabled by the engineering of the
reverse pulse jet valve itself. While system architecture
and control strategy contribute to overall performance, the
reverse pulse jet valve remains the primary component
responsible for delivering the compressed air pulse that
cleans the filters.

e

"

Figure 4: SMARTVENT Cutaway

What allows SMARTVENT®to achieve this performance
is SMC’s flagship reverse pulse jet valve technology,
JSXF Series. Available in both angle and immersion style,
%" to 1", JSXF is a very simple and robust design with
a heavy elastomer diaphragm and no springs, as shown
in Figure 4. The SMARTVENT® solenoid valve is
mounted directly on top of the diaphragm for maximum
performance. This simplified architecture reduces the
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number of wear components while improving response
time and long-term reliability.

Unlike conventional reverse pulse jet valves that rely on
springs and more complex internal mechanisms, the
JSXF diaphragm is engineered to respond rapidly to pilot
actuation while minimizing component fatigue over
millions of operating cycles. The direct-mounted
SMARTVENT® solenoid valve is positioned immediately
above the diaphragm, minimizing pilot air volume and
response time while delivering a fast-opening, fast-
closing pulse. This rapid pulse profile generates the
concentrated sonic shockwave required for effective filter
cleaning while immediately terminating airflow once the
cleaning pulse has been delivered, eliminating
unnecessary compressed air consumption.

These engineering principles directly support the three-
performance metrics presented throughout this paper.
The rapid closing characteristics reduce unnecessary
compressed air use, contributing to documented energy
savings of up to 62%. The simplified diaphragm design
and elimination of internal springs support the valve's 10
million-cycle rated life and proven field reliability. Finally,
the optimized airflow path and concentrated pressure
pulse improve filter cleaning efficiency by delivering the
peak pressure needed to effectively remove the dust cake
while avoiding the prolonged air discharge common with
conventional valve designs.

Together, these engineering characteristics explain how
SMARTVENT® simultaneously achieves lower energy
consumption, longer operational life, and improved filter
cleaning performance—transforming the reverse pulse jet
valve from a recurring maintenance liability into a long-
term production asset.

A simplified valve design,
optimized airflow path, and rapid
pulse response provide the
foundation for lower energy
consumption, longer service life,
and improved filter cleaning
performance.
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VI. SMC’S Commitment: Performance
Backed By Action

SMC recognizes that empirical data is key to form a
decision about a product’s performance. For end users
operating dust collectors with 4 to 6 rows of valves, SMC
can provide a complete SMARTVENT® dust collector set
at no cost for on-site testing. This commitment allows your
team to document the energy savings and reliability in
your own facility, using your own baseline data, before
committing to a full upgrade. Contact an SMC
representative to initiate a facility evaluation and begin the
transition from recurring maintenance cycles to long-term
operational reliability.

Contributor: Bill Shrewsbury
SMC Business Development Leader

References:

1. Data is derived from prominent end users in food
and dry chemical production that have conducted
their own tests of the JSXF Series Pulse Jet
Valve, which is the basis of the SMARTVENT®
system. While we can cite the data, we must
maintain confidentiality of the sources.

2. In a separate survey conducted by Plant
Engineering on behalf of Donaldson, the findings
showed the average downtime cost for a dust
collector was $3,371 USD per hour. The study
was conducted in March 2019. In today’s dollars
(July 2026) this would be $4,428.57.
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