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Temperature controllers, process controllers, (https://www.watlow.com/products/controllers/Multi-Loop-
Controllers) and power controllers (https://www.watlow.com/products/controllers/Power-Switching-
Devices) are now advanced digital tools essential to industrial thermal systems. These smart devices
play a critical role in managing electric heaters (https://www.watlow.com/products/heaters), heater
cores, and overall process efficiency. They monitor systems, switch power, condition voltage, log
operational data, and enforce safety limits — all via controller communication protocols that enable
seamless performance.

But not all controllers are created equal. And not all controllers speak the same language.
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"“Controllers are communication tools capable of monitoring systems,

switching power, logging and recording data, and enforcing safety limits."”

Why Controller Protocols Matter for Electric Heaters and Industrial Systems



Across industries from aerospace to food processing, controller communication protocols ensure that
devices like heater cores and sensors can “talk” to each other. Without standardized process heating
controller protocols, cross-system integration becomes a challenge — especially in regions with
diverse manufacturing sectors and automation platforms.

Each industrial sector has developed unique protocols to meet its requirements. While that
customization has driven innovation, it can also limit interoperability. As we enter the age of Industry
4.0, (https://www.watlow.com/blog/Tags/Industry-4) the need for standardized, interoperable controller
communication is more critical than ever.

The Backbone of Smart Heating Systems

For any heater-based application — whether it's a lab oven in Chicago or a manufacturing furnace in
Houston — communication protocols allow smart controllers to operate electric heaters safely and
efficiently.

Temperature and process controllers today use advanced communication methods such as:

EtherNet/IP™
EtherCAT®
PROFINET
Wi-Fi

These protocols help transmit vital process information between system components — including
electric heaters, temperature sensors, and programmable logic controllers (PLCs).

Interfaces and Services: How Controllers Connect
Alongside protocols, interfaces and services determine how and where communication happens.

Interfaces include:

e USB
¢ Ethernet
¢ Bluetooth®

Services may include:

Web pages (HTTP/HTTPS)
Email or SMS alerts

VPN access

FTP file sharing

These capabilities are essential for real-time diagnostics and remote system management —
especially in geographically distributed manufacturing sites.



Solving Communication Challenges in Heating Systems

System integrators often face hurdles when different components don’t speak the same language. For
example, pairing a temperature controller with an older heater core that uses outdated communication
protocols may require a gateway device. Gateways translate protocols so that otherwise incompatible
devices can exchange data. However, not all gateways are universal — and that’s where expert
guidance is crucial.

To avoid costly delays and redesigns, it's vital to evaluate protocol compatibility before installation.
That’s especially true in complex thermal systems that include multiple electric heaters, PID
controllers, and cloud-based monitoring.

The Role of Controller Protocols in Industry 4.0

Industry 4.0 (also known as the Industrial Internet of Things, or lloT) is revolutionizing how electric
heating systems operate. Using machine learning and smart connectivity, today’s controllers can make
autonomous decisions based on real-time data.

In this new era, process heating controller protocols play a central role. A unified communication
language will allow industrial heaters, controllers, and analytics software to work together seamlessly
— no matter the brand or location.

Watlow’s Leadership in Controller Communication

As a leader in the design and manufacture of industrial heaters, temperature sensors, and process
controllers, Watlow offers fully integrated thermal solutions.

Watlow’s temperature and process controllers support a broad range of communication protocols,
interfaces, and services, making them ideal for modern heating systems across industries and
locations.

Whether you're upgrading your electric heater system in the Midwest or designing a new process in
the Gulf Coast, choosing the right controller ensures long-term success. Our team helps you select the
optimal solution by matching your unique application with the best-fit controller communication
protocol.

Need Help Selecting the Right Controller?

Speak with a Watlow product specialist to discuss your application — whether you're integrating a
heater core, optimizing electric heaters for energy efficiency, or upgrading your process heating
controller protocols. We’'ll guide you to a compatible and future-ready solution.

Summary of Supported Protocols and Interfaces

Download (/-/media/documents/training-and-education/comms-protocols-by-product.ashx?
la=en&hash=E7D8B9F2C0103E8FBC76F6EEA9AAIB2E2BD19251) our latest communications
matrix to explore the full range of protocols, interfaces, and services supported by Watlow’s controllers.
Click the link below to access the file.
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Click image to download full Excel spreadsheet.
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