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The Role of Process Heaters in
Industrial Systems
A look at the wide range of heating solutions available from TUTCO

From plastics manufacturing and food production to aerospace testing and advanced electronics, process heating

plays a far larger role in industrial operations than most people realize. In many facilities, heat is not simply a utility

— it is part of the manufacturing process itself. The consistency of that heat can directly affect product quality,

production speed, energy consumption, and overall operational reliability. 

Industrial process heaters are designed to deliver controlled heat exactly where it is needed. Unlike comfort heating

systems used in offices or homes, these systems are engineered for repeatability, precision, and integration into

demanding manufacturing environments. Whether heating air, liquids, gases, tooling, or surfaces, process heaters

help manufacturers maintain stable conditions that keep production lines moving efficiently. As manufacturing

processes become more automated and quality standards continue to tighten, properly engineered heating systems

have become increasingly important across nearly every industrial sector.  

Different Types of Process Heating Systems



Not all industrial heaters are designed to do the same job. Depending on the application, manufacturers may rely

on conductive heaters, process air heaters, or flexible heating systems to achieve the desired result. 

Conductive Heaters

Conductive heaters transfer heat through direct contact and are commonly used in equipment such as molds,

tanks, piping systems, dies, and extrusion barrels. These heaters are found throughout industries like plastics

processing, packaging, chemical manufacturing, and industrial machinery.

Common conductive heating technologies from TUTCO include band heaters, cartridge heaters, strip heaters, and

tubular heaters. In plastics manufacturing, for example, maintaining precise barrel temperatures is critical to

ensuring consistent material flow and finished product quality. Cartridge heaters are often installed in tooling

assemblies where concentrated, localized heat is required. 

 The challenge with conductive heating is not simply generating heat, but applying the correct amount of heat in a

controlled and reliable manner. Factors such as watt density, sheath material selection, and thermal response all

influence long-term heater performance and service life. 

https://tutco.com/conductive


Process Air Heaters

Process air heaters are designed to heat moving air or gas streams and are widely used in applications such as

drying, curing, sterilization, thermoforming, heat shrinking, and material preheating. 

Companies like TUTCO, TUTCO Farnam, and TUTCO SureHeat manufacture a broad range of electric process air

heating systems engineered for industrial environments where precise airflow and temperature control are

essential. 

TUTCO SureHeat specializes in high-temperature electric process air heaters engineered for demanding OEM and

industrial applications. Product lines such as the SureHeat Max, Max HT, Jet, Threaded Inline, and Specialty

Flanged Inline heaters are commonly used in air and with non-combustible gasses like Nitrogen, Argon, Helium,

Hydrogen and even Syngas for applications requiring elevated temperatures, fast response times, and closed-loop

temperature control. 

TUTCO Farnam focuses on industrial process air heaters designed for efficient airflow management and integration

into OEM systems. Their Flow Torch™, Heat Torch™, Cool Touch™, and Industrial Duct Heater product families are

widely used in applications requiring controlled airflow, reduced pressure drop, and dependable process

temperatures. Open-coil designs allow the heating elements to interact directly with the airflow, creating highly

efficient heat transfer with fast thermal response.

In real-world manufacturing environments, maintaining consistent airflow and temperature can be more

challenging than it sounds. Variations in airflow, dust accumulation, pressure changes, and production speed all

affect system performance. Well-designed process air heating systems account for these variables through

integrated controls, safety interlocks, airflow proving switches, and closed-loop temperature monitoring. 

Flexible Heaters

Flexible heaters serve a very different role. Designed to conform to curved or irregular surfaces, these lightweight

heating systems are often used where traditional rigid heaters simply would not fit. 

Silicone rubber heaters, polyimide (Kapton) heaters, and mica surface heaters are commonly found in aerospace

systems, battery technologies, medical equipment, electronics, and compact industrial assemblies. Their ability to

provide targeted heat in confined spaces makes them especially valuable in modern equipment design. 

https://www.tutcosureheat.com/process-air-heaters
https://farnam-custom.com/process-air-heaters
https://farnam-custom.com/process-air-heaters
https://farnam-custom.com/flex-heater-family
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 As products continue to shrink in size while increasing in complexity, flexible heating technologies are helping

engineers maintain thermal stability without adding unnecessary bulk or weight. 

Why Heater Design Matters

One of the biggest misconceptions about industrial heating is that all heaters are essentially interchangeable. In

practice, heater selection can significantly impact operating cost, maintenance requirements, energy efficiency, and

production uptime. For example, excessive watt density is one of the most common causes of premature heater

failure. If too much heat is concentrated into a small area without proper thermal management, heater elements

can overheat and degrade long before their expected service life. 

 Temperature control is another major factor. Modern industrial heating systems increasingly rely on closed-loop

control systems that use thermocouples or RTDs to continuously monitor process temperatures. Combined with PID

controllers and SCR power controls, these systems help minimize thermal overshoot while improving energy

efficiency and process stability. 

 Environmental conditions also play a major role in heater longevity. Moisture, corrosive atmospheres, vibration,

washdown environments, and airborne contaminants all influence heater construction and material selection.

Choosing the wrong heater for the environment often leads to unnecessary downtime and maintenance costs.

The Shift Toward Electrification

Across many industries, manufacturers are increasingly replacing gas-fired systems with electric process heating

technologies. The reasons vary by application, but the advantages are becoming difficult to ignore. Electric heating

systems provide cleaner operation, faster response times, and far more precise temperature control than many

traditional combustion-based systems. They also eliminate combustion byproducts and reduce the risks associated

with fuel storage and open flame systems. 

 In industries focused on automation, repeatability, and sustainability, electric process heating integrates naturally

into modern control systems and plant infrastructure. This is especially important in applications where process

consistency directly affects product quality. The transition is also being driven by practical operational

considerations. Electric systems often simplify installation, reduce maintenance complexity, and provide tighter

integration with advanced manufacturing equipment.

Process Heating as a Competitive Advantage

Process heating is sometimes viewed as a background utility within manufacturing operations. In reality, it is often

one of the core technologies influencing productivity, efficiency, and product consistency. Whether the application

involves conductive heaters for plastics processing, high-temperature process air systems for industrial drying, or

flexible heaters for advanced electronics, the right heating solution can help improve cycle times, reduce waste,

protect equipment, and lower overall operating costs. 

As manufacturing processes continue to evolve, the demand for more precise, efficient, and adaptable heating

technologies will only continue to grow. Companies that approach process heating as an engineered system —

rather than simply a commodity component — are often better positioned to improve performance, increase

reliability, and support long-term operational growth.



Why Did My Heater Stop
Working?
by Sarah Walazek, TUTCO SureHeat Engineer

One of the most common calls I receive starts with a customer saying

something like, “We installed the heater, turned it on, and it failed immediately.” 

In many cases, the assumption is that the heater itself was defective. But after

reviewing the application and evaluating the failed heater, the root cause is

usually something else. Most heater failures are not manufacturing defects —

they’re related to airflow, power control, startup procedures, or installation

issues.

The good news is that many of these failures are preventable. 

The Fastest Way to Destroy a Heater: Too Much Power, Too Quickly

One of the biggest causes we see is improper ramp-up. Customers often apply

full power immediately, expecting the heater to gradually work its way to

temperature. But high-performance electric process heaters respond very

quickly. If power is applied too aggressively, the element temperature can rise

faster than the control system can react, creating a temperature overshoot

condition.

In some cases, the heater can fail almost instantly.

A simple way to think about it is like installing the wrong voltage light bulb. You

flip the switch, it flashes bright for a second, and then burns out immediately.

The same thing can happen with a heater if too much power is applied too

quickly. 

That’s why ramp rates are so important. Each heater has recommended ramp-

up guidelines based on airflow and operating temperature. Following those



recommendations helps prevent overshoot and dramatically improves heater

life.

SEE TECHNICAL DOCUMENTS

Low Airflow Is More Dangerous Than Most People Realize

Low airflow is another major cause of failure, and it’s one that many people

underestimate. 

These heaters rely on moving air to carry heat away from the element and

across the thermocouples. When airflow drops too low, heat begins to build up

inside the heater. Instead of moving through the system, the air stagnates and

creates what we often call an “oven effect.” 

At that point, the internal element temperature can continue climbing even if

the thermocouple isn’t seeing the true temperature. Eventually, the element

overheats and fails. When we inspect heaters damaged by low airflow, the signs

are usually obvious. The elements may appear melted, collapsed, or severely

distorted from overheating.

What surprises some customers is that low airflow isn’t always caused by the

blower itself. Restrictive nozzles, clogged filters, dirty compressors, or excessive

back pressure can all reduce airflow enough to create problems. That’s why we

strongly recommend using flow switches or flow sensors whenever possible.

These devices can shut power off to the heater if airflow drops below a safe

level, helping prevent catastrophic damage. This is also where properly

designed control panels become extremely valuable because they can integrate

airflow protection directly into the control logic. 

Cheap Controls Often Create Expensive Problems

Another issue we see frequently involves power controls. 

Some customers try to build their own systems using inexpensive SCRs or

relays that aren’t designed for fast-response heaters. The problem is that the

heater reacts much faster than the controller can regulate power. By the time

the controller responds, the heater has already overshot the target

temperature. 

Instead of maintaining a stable process temperature, the system continuously

swings above and below the setpoint, putting unnecessary stress on the

heating element. For our heaters, we recommend SCR cycle times of 200

milliseconds or faster. The control system needs to react quickly enough to

match the heater’s response time. Otherwise, the heater may continue receiving

power longer than intended, which can shorten element life significantly.

https://www.tutcosureheat.com/sureheat-resources


MORE ON CONTROL PANELS

Sometimes the Problem Is Installation

Installation mistakes can also create problems before the heater ever goes into

operation. 

One common issue involves thermocouple wiring. Our heaters use Type K

thermocouples, and reversing the polarity can cause the temperature reading

to behave incorrectly. If the controller thinks the temperature is dropping when

it’s actually rising, it will continue calling for more power until the heater

overheats. 

We also occasionally see mechanical damage caused during installation. On

some heaters, overtightening fittings beyond the specified torque values can

crack the housing. Once that happens, the damage usually cannot be repaired.

When a heater failure occurs, the first step is gathering information. We ask

about airflow, voltage, operating temperatures, startup procedures, controls,

and the overall application. Photos are extremely helpful because many failure

modes are visually recognizable right away. 

What Happens When a Heater Fails?

If needed, the heater can be returned for analysis. By examining the element

condition and internal components, we can usually determine whether the

failure was caused by airflow, overshoot, voltage issues, or another operating

condition. In reality, electric heaters are extremely reliable when applied

correctly. Most failures come back to system setup, controls, or operating

conditions — not the heater itself.

That’s why proper airflow, proper controls, proper wiring, and proper startup

procedures matter so much. And if there’s one final piece of advice I would give,

it’s this: ask questions before powering the heater on. 

An email with a few pictures during installation can often prevent a failure

entirely. It’s much easier to troubleshoot beforehand than it is to analyze a

melted heater after the fact.     
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https://www.tutcosureheat.com/closed-loop-controls
https://www.tutcosureheat.com/why-did-my-heater-fail



