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In the field of industrial automation and process control, the accuracy of level
measurement is often dictated by the precision of auxiliary variables, most notably
temperature. The Imt84 is a high-precision, low-power, CMOS temperature sensor
that has become a staple component in the design of modern,
temperature-compensated level measurement instruments. For engineers and
system integrators, understanding how components like the Imt84 integrate into
larger systems—such as those found on the Welk Main Page—is essential for
ensuring long-term reliability in challenging environments.

This article explores the technical specifications of the Imt84, its critical role in
correcting level measurement errors, and practical considerations for selecting
and installing level transmitters that utilize this technology.

Understanding the Role of LMT84 in Level
Measurement

Level measurement is rarely a direct calculation. Whether using hydrostatic
pressure, ultrasonic waves, or radar, the physical properties of the medium or the
environment change with temperature. Without compensation, a level meter may
report significant errors as the ambient or process temperature fluctuates.

| The Impact of Temperature on Hydrostatic Level

Hydrostatic level transmitters measure the pressure exerted by a liquid column.
The formula $P = \rho gh$ (where $P$ is pressure, $\rho$ is density, $9% is gravity,
and $h$ is height) assumes a constant density. However, as temperature
increases, most liquids expand, and their density decreases. A sensor like the
Imt84 provides the real-time temperature data necessary for the transmitter’s
microprocessor to recalculate the density and provide an accurate height reading.
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|The Impact of Temperature on Ultrasonic Level

Ultrasonic sensors measure the time-of-flight of a sound pulse. The speed of sound
in air is approximately 331.5 m/s at 0°C (32°F) but increases to about 355 m/s at
40°C (104°F). Without a high-speed temperature sensor like the Imt84 located
near the transducer, the calculated distance to the liquid surface could be off by
several percentage points, leading to tank overflows or dry-run conditions in
pumps.

| Technical Specifications and Measurement Principles

The Imt84 is an analog output temperature sensor that operates across a wide
voltage range (1.5V to 5.5V). Its primary advantage in industrial B2B applications is
its linear transfer function and low power consumption, making it ideal for 4-20mA
loop-powered instruments.

| Key Performance Metrics

Accuracy: Typically £0.4°C at room temperature, with a maximum error of +£2.5°C
across the full range of -50°C to 150°C (-58°F to 302°F).

Output Slope: -5.5 mV/°C. The negative slope is a characteristic of this CMOS
design, which helps in reducing noise susceptibility in certain circuit configurations.

Power Consumption: Only 5.4 JA (typical), which is negligible in the context of
industrial level meters that often have a 4mA floor for power.

| Measurement Principle

The Imt84 operates by utilizing the predictable temperature characteristics of
silicon transistors. Unlike traditional RTDs (Resistance Temperature Detectors)
which require a bridge circuit and significant excitation current, the Imt84 provides
a direct voltage output proportional to the temperature. This simplifies the internal
circuitry of level transmitters, allowing for more compact designs in Welk’s radar
and ultrasonic product lines.
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Applications in Temperature-Compensated Level
Sensing

Welk integrates advanced sensing components to ensure that industrial level
meters perform reliably in sectors ranging from wastewater treatment to chemical
processing.

| Chemical Storage Tanks

In chemical processing, liquids often have high coefficients of thermal expansion.
For a 10-meter (32.8 ft) tank of organic solvent, a 20°C temperature shift can
result in a level error of nearly 150 mm (5.9 inches) if not compensated.
Instruments utilizing the Imt84 for internal compensation can reduce this error to
less than 5 mm (0.2 inches).

| Outdoor Water Reservoirs

Ultrasonic level sensors installed outdoors are subject to extreme diurnal
temperature swings. The Imt84 allows these sensors to adjust their time-of-flight
calculations every few milliseconds, ensuring that the reported level remains
stable even as the sun heats the sensor housing throughout the day.

| Selection Criteria for Level Instruments
When selecting a level meter that incorporates high-precision temperature sensors

like the Imt84, procurement officers and engineers should evaluate the following
criteria:
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Response Time < 1 second Rapid temperature changes
(e.g., steam cleaning) require
fast compensation to prevent
spikes in level data.

Operating Range -40°C to +85°C The internal electronics must
withstand the same ambient
extremes as the process
connection.

Output Type Analog (Linear) Simplifies the ADC
(Analog-to-Digital Converter)
requirements for the
transmitter's CPU.

Thermal Coupling Direct to Probe The sensor must be
thermally bonded to the
probe or transducer face to
measure the actual process
temperature.

For a detailed look at specific models that feature these capabilities, users can
refer to the product catalog on the Main Page.

| Installation Guidelines and Best Practices

To maximize the effectiveness of temperature-compensated level meters, proper
installation is critical. Even the best sensor, like the Imt84, cannot compensate for
poor physical placement.

1. Avoid Direct Sunlight: For ultrasonic and radar sensors, solar loading on the
housing can cause the internal temperature sensor to read higher than the actual
air temperature in the tank. Use a sunshade or weather shield where necessary.

2. Thermal Insulation: In hydrostatic applications, if the transmitter is mounted
externally via a capillary tube, ensure the tube is insulated. This ensures the
temperature measured by the internal Imt84 matches the temperature of the fluid
in the capillary.
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3. Submersion Depth: For submersible level transmitters, ensure the sensor is fully
submerged. The Imt84 inside the probe relies on the thermal conductivity of the
stainless-steel housing to reach equilibrium with the liquid.

4. Wiring and Shielding: Since the Imt84 produces a low-voltage analog signal
internally, the level transmitter's housing must be properly grounded to prevent
EMI (Electromagnetic Interference) from distorting the temperature compensation
data.

| Limitations and Environmental Factors

While the Imt84 is highly versatile, there are specific industrial scenarios where
additional considerations are required:

Extreme Temperatures: If the process temperature exceeds 150°C (302°F),
CMOS-based sensors like the Imt84 reach their physical limit. In these cases, Welk
recommends high-temperature radar level meters that use remote electronics or
specialized RTD probes.

Thermal Lag: In very thick-walled pressure vessels, there may be a time lag
between a change in fluid temperature and the sensor's detection of that change.
System damping should be adjusted in the transmitter software to account for this.

Corrosive Environments: The sensor itself is an electronic component and must be
hermetically sealed within the transmitter housing. Any breach in the housing (e.g.,
from acid vapors) will lead to immediate failure.

|Frequent|y Asked Questions (FAQs)

Q: Can the Imt84 be replaced in the field?

A: Generally, no. In most industrial level meters, the Imt84 is surface-mounted on
the internal PCB and factory-calibrated. If the temperature sensing fails, the entire
electronics module or probe typically needs replacement to maintain accuracy
standards.

Q: How does Imt84 compare to a PT100 for level compensation?
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A: The Imt84 is more cost-effective and consumes significantly less power, which is
vital for wireless or loop-powered level sensors. However, a PT100 (RTD) offers
higher absolute accuracy and a wider temperature range for specialized laboratory
or high-heat applications.

Q: Does the Imt84 require periodic calibration?

A: The sensor itself is designed for long-term stability with minimal drift. However,
the overall level transmitter should be calibrated annually to ensure the integration
between the temperature sensor and the primary level sensing element
(radar/ultrasonic) remains within the specified tolerance.

Q: Is the Imt84 suitable for food and beverage applications?

A: Yes, provided it is housed within a Welk food-grade stainless steel enclosure
(such as 316L) with appropriate sanitary fittings. The sensor never comes into
direct contact with the product.

For engineers looking to integrate these technologies into their facilities, Welk
provides a range of solutions that balance precision with cost-effectiveness. By
leveraging components like the Imt84, Welk ensures that every radar, ultrasonic,
and hydrostatic sensor delivers the accuracy required for modern industrial
automation. To explore the full technical specifications of these instruments, visit
the Main Page for comprehensive product documentation and application support.
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