
Function of AC thermal relay protection
device

Article Overview

An AC thermal relay is a protective device designed to safeguard AC motors and circuits from overloads,

phase failures, and excessive current by using thermal sensing elements to trip the circuit.

Overview

An AC thermal relay is an electromechanical or electronic device that protects motors and electrical

equipment from thermal overloads caused by excessive current or abnormal operating conditions. It operates

by detecting the heat generated by current flow and disconnecting the circuit when the temperature exceeds a

safe threshold, preventing damage to motor windings and other components .

Construction and Types

Bimetallic Thermal Relays:

o Constructed with bimetallic strips, heating coils, and sometimes a current transformer (CT).

o The heating coil carries the motor current, generating heat that bends the bimetallic strip.

o The bending motion actuates a spring mechanism to trip the relay contacts, opening the circuit . PTC

Thermistor Relays:

o Use positive temperature coefficient (PTC) thermistors embedded in motor windings or bearings.

o When the temperature rises beyond a set limit, the thermistor increases resistance, triggering the relay to

disconnect the motor .

o Suitable for motors, transformers, and equipment in hazardous environments with ATEX approval for gas or

dust atmospheres .

Working Principle

o Normal Operation: Current flows through the relay without tripping.

o Overload Condition: Excess current heats the bimetallic strip or thermistor.

o Trip Action: The thermal element bends or changes resistance, releasing a spring or activating a trip coil.

o Circuit Disconnection: The relay opens the contacts, cutting power to the motor to prevent overheating .

Applications

o AC Motor Protection: Prevents damage from overloads, single-phasing, and unbalanced voltages. Often

used with motor starters and contactors for complete motor protection .

o Transformers and Industrial Equipment: Protects against thermal overload and short circuits in medium- and

high-power applications .
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o Hazardous Environments: PTC thermistor relays can be used in explosive atmospheres or areas with

combustible dust .

Key Features

o Adjustable trip current and time settings to match motor ratings.

o Compliance with standards such as IEC, UL, CSA, CCC, and DIN EN 60947-8.

o Ambient temperature compensation to ensure accurate tripping regardless of installation conditions .

o Integration with contactors for automatic motor disconnection during overloads .

Summary

AC thermal relays are essential for preventing motor and equipment damage due to thermal overloads. They

provide reliable protection by converting excessive current into heat, which triggers a mechanical or electronic

trip. Selection depends on motor type, load characteristics, and environmental conditions, with options ranging

from traditional bimetallic relays to advanced PTC thermistor-based devices .

Electromechanical protective relays at a hydroelectric generating plant. The relays are in round glass cases.

The rectangular devices

Thermal overload relays are protective electrical devices used to prevent electric motors

A thermal overload relay is a critical safety device used to protect electrical motors and

There are many types of protective relay functions, but this presentation will focus on the most common type,

basic overcurrent

A thermal overload relay is defined as a device that functions as an automatic switch and provides protection

against

Thermal relays play a critical role in protecting electrical equipment from damage caused by overloads and

The thermal protection relay protects motors against prolonged overloads and, depending on the model, phase

loss or

Home and Building Electricity: Thermal relays are used in home electrical systems. These relays provide

protection
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Protective relays play a vital role in safeguarding electrical systems, ensuring safety, and preventing costly

equipment

Application: Thermal relays are used for overload protection, especially in electric motors, where they prevent

tripping

A thermal relay is an essential component in electrical engineering, designed to protect

In conclusion, thermal relays play a vital role in maintaining the safety and operational

Transformer Protection Application Guide This guide focuses primarily on application of protective relays for

the protection of power

Description The protection and control devices in electrical equipment can be referred to by numbers, with

appropriate suffix letters

In order to protect the object as much as possible from overload, you should use a thermal protection relay

specifically for it, the

To prevent that from happening, secondary protection in the form of thermal overload relay is often used.

Continue
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