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In the realm of industrial process automation, the accuracy of level measurement
is often intrinsically linked to the precision of temperature monitoring. The TMT82,
a high-performance dual-input temperature transmitter, represents a critical
component in complex loops where level, pressure, and temperature must be
synchronized to ensure process safety and efficiency. While primarily categorized
as a temperature instrument, its role in compensating for environmental variables
in level measurement applications—particularly ultrasonic and radar-based
systems—cannot be overstated.

This article provides a comprehensive technical overview of the TMT82 technology,
its integration into level measurement systems, and the engineering
considerations required for successful deployment in industrial environments.

|Measurement Principles of Dual-Input Transmitters

The TMT82 operates on the principle of converting low-level signals from
temperature sensors, such as Resistance Temperature Detectors (RTDs) or
Thermocouples (TC), into a stable, interference-resistant 4 to 20 mA analog signal
or a digital HART protocol output.

| Signal Conversion and Linearization

As a digital transmitter, the TMTS82 utilizes a high-resolution analog-to-digital
converter (ADC) to process the millivolt (mV) signals from thermocouples or the
ohmic resistance from RTDs. The internal microprocessor applies mathematical
linearization based on international standards (such as |IEC 60751 for RTDs or |IEC
60584 for thermocouples) to ensure the output signal accurately reflects the
physical temperature.

| Dual-Input Functionality
One of the defining characteristics of the TMTS82 is its dual-input capability. This

allows the device to process signals from two independent sensors simultaneously.
This architecture supports several advanced functions:
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- Sensor Backup (Hot Backup): If one sensor fails, the transmitter automatically
switches to the second sensor without interrupting the process signal.

- Sensor Drift Detection: By comparing the two inputs, the transmitter can alert
operators if one sensor begins to deviate from the other, indicating potential
calibration issues or sensor degradation.

- Differential Measurement: The device can calculate the temperature difference
between two points, which is often useful in heat exchange monitoring or
layered tank temperature profiles.

| The Role of TMT82 in Level Measurement Systems

For engineers focusing on level measurement, the TMT82 is rarely a standalone
device. Instead, it serves as a critical auxiliary input for level transmitters that are
sensitive to medium density or environmental conditions.

Temperature Compensation in Ultrasonic Level
Sensing

Ultrasonic level sensors determine distance by measuring the time-of-flight of an
acoustic pulse. However, the speed of sound in air (or other gases) changes by
approximately 0.17% per degree Celsius. In outdoor tanks or high-temperature
chemical reactors, a 10°C shift can lead to a significant error in level calculation.
By integrating a TMT82, the control system receives real-time, high-precision
temperature data to adjust the ultrasonic calculation, maintaining accuracy across
wide thermal ranges.
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| Density Compensation for Hydrostatic Level

Hydrostatic level transmitters measure the pressure exerted by a liquid column.
Since the density of most liquids decreases as temperature increases, the pressure
reading for the same volume of liquid will change. In high-precision custody
transfer or inventory management, the TMT82 provides the temperature data
necessary to calculate the actual density and, consequently, the true liquid level.
To explore compatible level sensing hardware, you may Review product options
and application support on our main page.

| Technical Specifications and Evaluation Criteria

When evaluating a TMT82 or similar dual-input transmitter for a project, several
technical parameters must be scrutinized to ensure compatibility with the existing
infrastructure.

Input Types Pt100, Pt500, Pt1000, Nil00, Thermocouples
(J, K, T, E, R, S, B, N), Resistance (0-2000 Q),
Voltage (-20 to 100 mV)

Accuracy Typically £0.1°C (£0.18°F) for RTD inputs
Galvanic Isolation 2 kV AC (Input/Output)

Protocol HART 7 (Backward compatible with HART 5)
Housing Options DIN Rail (B-head) or Field Housing (IP67/IP68)
Long-term Stability < 0.1°C per year or 0.05% per year
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| Communication Protocols

The TMT82 utilizes the HART (Highway Addressable Remote Transducer) protocol.
This allows for digital communication to be superimposed on the standard 4-20 mA
loop. For modern industrial plants, this is essential for remote configuration,
diagnostics, and retrieving secondary variables (like the temperature of the
internal electronics) without needing physical access to the transmitter.

| Installation and Configuration Guidelines

Proper installation of a TMT82 is paramount to preventing signal noise and
ensuring the longevity of the instrument. Engineers should follow these best
practices:

| Mounting Considerations

- Head Mounting: The TMT82 is often designed to fit into a standard Form B
sensor head. This minimizes the distance between the sensor and the
transmitter, reducing the risk of electromagnetic interference (EMI) on the
low-level sensor leads.

- Field Housing: In corrosive or high-moisture environments, such as water
treatment plants or chemical processing facilities, the transmitter should be
housed in a separate, robust field enclosure with appropriate ingress protection
(IP) ratings.

| Wiring and Grounding

- Shielded Cables: Always use twisted, shielded pairs for the 4-20 mA loop to
prevent inductive coupling from nearby power lines.

- RTD Wiring: For Pt100 sensors, 3-wire or 4-wire configurations are
recommended to compensate for lead wire resistance. The TMT82 supports
these configurations to ensure that the resistance of the cable itself does not
add an offset to the temperature reading.
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- Grounding: Ensure the shield is grounded at only one point (usually the control
room side) to avoid ground loops that can introduce significant measurement
errors.

| Limitations and Common Risks

While the TMT82 is a robust instrument, certain environmental and operational
factors can compromise its performance.

1. Ambient Temperature Limits: Most transmitters are rated for operation between
-40°C and +85°C. In extreme heat, the electronics may experience increased drift
or premature failure. Use sunshades or remote mounting if the process
temperature radiates excessive heat toward the transmitter head.

2. Electromagnetic Interference (EMI): High-frequency noise from Variable
Frequency Drives (VFDs) or large motors can distort the digital HART signal. Proper
separation of sighal and power conduits is mandatory.

3. Sensor Compatibility: Not all RTDs or thermocouples are manufactured to the
same tolerance. Using a high-precision TMT82 with a Class B RTD will limit the
overall system accuracy to the lower-tier component.

4. Condensation: In humid environments, moisture can enter the housing through
the cable glands. Using "drip loops" and ensuring glands are tightened to the
manufacturer's torque specifications is critical.

| Integration with Industrial Control Systems

The TMT82 is designed to integrate seamlessly with Distributed Control Systems
(DCS) and Programmable Logic Controllers (PLC). Through the HART protocol, the
transmitter can provide more than just a temperature value. It can transmit status
signals, such as "Sensor Open Circuit" or "Supply Voltage Low," allowing for
predictive maintenance strategies.

In level measurement applications, the TMT82 is often wired to an analog input
card that supports HART pass-through. This allows the plant's asset management
software to monitor the health of the temperature sensor while the PLC uses the
primary variable for real-time level compensation.
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| Frequently Asked Questions (FAQ)
Q: Can the TMT82 be used in hazardous areas?

A: Yes, most versions of the TMT82 are available with ATEX, IECEx, and FM
approvals for use in intrinsically safe (Ex i) or flameproof (Ex d) environments.
Always verify the specific marking on the device before installation in a classified
zone.

Q: How often should the TMT82 be calibrated?

A: Due to its high long-term stability, many facilities extend calibration intervals to
2 or 5 years. However, the specific interval should be determined by the criticality
of the process and local regulatory requirements.

Q: What is the benefit of a dual-input transmitter over two single-input
transmitters?

A: A dual-input transmitter like the TMT82 reduces hardware costs, requires less
space in the junction box, and simplifies wiring while providing advanced
diagnostic features like sensor backup and drift detection that single-input units
cannot offer.

Q: Does the TMT82 support SIL (Safety Integrity Level) applications?

A: Many TMT82 models are developed according to IEC 61508 and are suitable for
use in SIL 2 or SIL 3 (with redundancy) safety-instrumented systems.

| Conclusion

The TMT82 is a versatile and indispensable tool in the industrial instrumentation
toolkit. By providing reliable, high-accuracy temperature data, it enables more
sophisticated and accurate level measurement across various challenging
applications. Whether it is compensating for gas phase temperature shifts in an
ultrasonic level loop or providing density corrections for hydrostatic sensing, the
TMTS82 ensures that process data remains trustworthy.
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For engineers seeking to optimize their level measurement strategy, selecting the
right combination of level sensors and temperature transmitters is key. You can
find detailed technical resources and product specifications by visiting our Main
Page to ensure your system meets the rigorous demands of modern industrial
automation.
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