
INSIDE

THIS

ISSUE

ENGINEERING INSIGHTS

Cycling Axial Fan Heaterswith Francisco Hererra

READ THE STORY

THINKING OUTSIDE THE BOX

Save Up: Electric Heat in Thermal Energy Storage

READ THE STORY

FEATURE PRODUCT

TUTCO Farnam'sIndustrial Duct Heaters

READ THE STORY

FEATURE VIDEO

The People of TUTCOTake Center Stage

WATCH THE VIDEO

The Global Sourcing of Flexible
Heaters
Global Sourcing Strategies for Flexible Heaters 

In today’s ever-changing global market, flexibility isn’t just

important in heater design — it’s essential in your supply chain.

With shifting tariffs, regional disruptions, and evolving trade

policies, manufacturers need sourcing strategies that keep

production moving and risk minimized. 

At TUTCO Farnam, we understand these challenges. That’s

why we support customers through six global manufacturing

locations across the United States, Canada, Mexico, and

China. For flexible heaters specifically, we manufacture both our silicone rubber and polyimide (Kapton) heaters in

China and Mexico, giving customers valuable sourcing options. 

Flexible Heaters Built for Demanding Applications 



ENGINEERING INSIGHTS

An Engineer’s Take on Switching
Frequency and Heater Life
by Francisco Herrera, TUTCO Farnam Engineer

Recently, I received a call from one of our customers with

what seemed like a straightforward question—but as is

often the case in engineering, the answer required a

deeper look. 

They were using a 4.7” Axial Fan Heater rated at 600W,

120V AC, and regulating temperature by adjusting the heater’s duty cycle anywhere from 1% to

100%. To do this, they were switching the heater on and off at intervals measured in milliseconds.

Their concern was valid: would constantly cycling the heater on and off—especially at low

switching frequencies—degrade the life of the heating element due to repeated heating and

cooling? 

Our highly customizable OEM flexible heaters are designed for applications with a wide range of thermal and

environmental requirements. UL Listed and engineered for durability, they offer rapid temperature ramp rates, high

operating temperatures, and the ability to conform to irregular surfaces where rigid heaters simply won’t work. 

Whether your application requires heaters wrapped around pipes, adhered to complex surfaces, or integrated into

compact assemblies, our solutions are built to perform in industries such as aerospace, medical devices,

electronics, automotive systems, and food processing. 

Manufacturing Flexibility That Protects Your Supply Chain 

Both polyimide and silicone flexible heaters are fully manufactured in China and Mexico, with each facility equipped

to handle complex custom configurations and wide temperature requirements. This gives customers real options

when navigating tariffs, logistics challenges, or regional instability. We also offer dual sourcing programs —

allowing you to designate China as your primary manufacturing location with Mexico as backup, or vice versa. This

added redundancy helps reduce risk and ensures continuity without sacrificing quality or performance. 

Engineering Without Borders 

Global manufacturing doesn’t mean disconnected support. Every flexible heater project can be backed by U.S.-based

engineers, China-based engineers, or a collaborative team working together. By leveraging engineering expertise

across regions, we ensure optimal heating performance tailored to your specific application. In a market where

uncertainty is constant, flexibility in both product design and sourcing strategy makes all the difference. At TUTCO

Farnam, we deliver both — so you’re prepared for whatever comes next. 

Configure Your Heater with Flex Specs Tool

https://farnam-custom.com/flex-heater-family


They already understood the upper limits of their system. Because they were using a zero-

crossing SSR, switching events were constrained by the AC line frequency (50–60 Hz), since the

relay only switches when the waveform crosses zero. They were also intentionally avoiding

switching around 8.8 Hz, knowing that power cycling near this frequency can negatively impact

IEC 61000-3-3 testing for voltage fluctuation and flicker. The real question was about the lower

end: How slow is too slow? 

One important detail in their setup was that airflow over the heater was constant. Even when the

heater was switched off, the fan continued to run as part of their normal process. That airflow

plays a critical role in how the heating element experiences thermal stress. 

When we stepped back and looked at the problem from a heater-life perspective, the issue turned

out to be less about switching frequency itself and more about the heating and cooling cycles

imposed on the element. High switching frequencies—even when each cycle lasts only

milliseconds—can cause the element to repeatedly heat up and cool down in very short intervals.

With constant airflow, the element can cool enough between these micro-cycles to introduce

thermal stress over time. That stress adds up and can contribute to premature wear. 

Counterintuitively, running at lower switching frequencies can be easier on the heater. Longer on-

and-off cycles allow the element to heat and cool more gradually, reducing the severity of thermal

cycling. Based on this, I recommended avoiding high-frequency switching altogether and

targeting a lower operating range—typically around 1 to 5 Hz on the low end. 

This recommendation ran opposite to their initial assumption. They believed higher switching

frequencies would be better for the system overall. After discussing the scenario with my fellow

engineers here at TUTCO-Farnam, we agreed that slower switching would actually place less

stress on the heater. The longer cycles provide better control over how quickly the element heats

and cools, allowing it to operate at the heater’s optimal pace. 

This project was a great reminder of why collaboration matters—both with customers and within

our own engineering team. There’s rarely just one “right” way to approach a thermal problem, and

the best solutions often come from combining application knowledge with real-world experience.

Our engineering team brings more than 75 years of combined expertise in process heating,

applied across thousands of applications, and we continue to learn from every new challenge that

comes our way. At the end of the day, that ongoing exchange of ideas is what helps us design

smarter systems, extend heater life, and deliver better outcomes for our customers. 

Get A Quote

https://farnam-custom.com/axial-fan-heaters



