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Industry 4.0:

Watlow® Shapes Solutions with Data
and Deep Thermal Systems Knowledge

Over the span of 100 years,
Watlow® has advanced from the
Second Industrial Revolution,
when electricity and steel increased
factory efficiencies, through the
Third Industrial Revolution,
powered by electronic and computer
technology, early digital tools and
automation software.
Now Watlow serves at the forefront
of the Fourth Industrial Revolution
– known as Industry 4.0 or I4.0 –
which uses real-time data to improve
performance in ways that increase
uptime and expand yields while also
reducing costs, unwanted variation
and risk.

“We can now identify what, where
and why an event is happening
within a thermal system and
predict where it will happen
next. Our Industry 4.0 approach
transforms this data into actionable
information,” said Andy Selvy,
Watlow’s chief system designer.
Industry 4.0 techniques ramp
up Watlow’s unique strengths
in solving thermal systems
challenges. “We are going
beyond solving thermal problems
with electrical and mechanical
components to detecting and
resolving problems at the system
level, using data as a raw material,”
he said.

I4.0 Changes Start
from Within
According to Watlow Engineering
Manager Miranda Pizzella,
Ph.D., that dramatic shift requires
making information visible and
actionable, a step that Watlow
began within its own facilities
after its electronics and controls
team in Winona, Minnesota,
painted a picture of the potential
impact in 2013. It sought to create
more value for customers by
bringing data driven insights into
next-generation thermal systems
that can “communicate, learn and
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respond to environmental changes
as well as store and retrieve data.
“The team began with quick
cycles of learning, working with
Watlow’s advanced manufacturing
team to leverage our internal
manufacturing floors to explore
I4.0 technologies in connectivity,
analytics and user interface/
user experience (UI/UX). That
exploration created momentum,”
said Pizzella. “We focused on
turning data that measures key
aspects of system performance
into actionable insights for our
customers and presenting these in
understandable graphics.”
Pizzella and Selvy gathered a
cross-functional team drawn from
many specialties within Watlow,
supported by team members in
Austin, St. Louis, San Jose and
Winona as well as Watlow outside
sales engineers. The Watlow
Yarbrough sales and technical team
added deep application expertise
and customer relationships with
semiconductor end users to
accelerate early engagement.
Perceptive insights for UI/UX
visuals, part of Industry 4.0 best
practices, were gained through
the internal expertise in humancomputer interaction of Watlow
Engineer Peter McPhail.
“We have a lot of skill sets on the
team, adding data scientists as
well as IT and graphics specialists
to our electrical and mechanical
engineering expertise, for
instance,” Pizzella said. Common
traits among team members
include flexibility, willingness to
explore, try new things, fail and
learn and try again. The team
shares a creativity and mindset

SPECIAL EDITION

that encourages looking at new
tools versus working from standard
playbooks.

Accelerating
Improvements for
Customers
Watlow has built on its internal learning

by bringing Industry 4.0 know-how
to customers in the semiconductor
and oil, gas and power generation
fields.

“Integrating
Industry 4.0 concepts
with our thermal
systems knowledge
produces increased
uptime, yield and
performance. These
are universal value
propositions.”
Andy Selvy

In semiconductor fabrication plants,
where particulate buildup in gas
exhaust lines frequently results in
unplanned downtime and shorter
maintenance cycles, Watlow
found a key driver was the lack
of temperature uniformity within
the entire gas exhaust line. By
evaluating the right data on thermal
performance, then optimizing the
heat and zones of control at more
ideal intervals, the clogging issue
was greatly reduced or eliminated.
“In that case, there was a
presumption about perceived
thermal performance that didn’t
match reality,” Pizzella said. “By
identifying cold spots in the systems
and applying heat there, and by
making that information visible
and actionable, semiconductor fabs
can eliminate costly downtime
that decreases their ability to meet
production demand and dramatically
increases their equipment
productivity.”
Among energy and oil and gas
companies committed to reducing
their carbon footprint, a similar
opportunity arose as they began
converting from traditional gasfired heat exchangers to electrical
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process heaters. “Industry 4.0
capabilities can be applied to
electric heat exchangers to reduce
coking and fouling issues resulting
from deposits that build up on
heating elements,” said Selvy.
“Integrating Industry 4.0 concepts
with our thermal systems knowledge
produces increased uptime, yield and
performance. These are universal
value propositions.”

The Future of
Industry 4.0
With Industry 4.0 still in its infancy,
Selvy described its future: “Similar
to our lean manufacturing journey,
there is no final destination for
Industry 4.0 at Watlow. There is
unlimited potential for creating new
value for our customers.”
Next up is the synergy of a network
effort, predicted Pizzella. “As we
learn more about the operational
data from our thermal systems
worldwide, we anticipate gaining
insights that will enable product and
performance improvement that we
can only imagine today.”

The advanced technology built into Watlow’s thermal
systems enables direct real-time data collection from each
component. Watlow can pair this with data from each
customer’s adjacent systems to generate powerful insights
and identify actions for proactive solutions.

Cross-functional members of
Watlow’s I4.0 team meeting in
October 2021 included (back,
from left) Chelsea Hogard and
Andy Selvy; (middle, from left)
Dan Gander, Taylor Scott,
Miranda Pizzella and Grant
Brewer; and (front, from left)
Hanwen Yuan and Jonathan
McMillan.
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