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Humidity Temperature
Transmitters

A practical guide to humidity temperature transmitters, covering the reader intent,
the relationship to humidity temperature transmitters, key evaluation criteria,
common risks, and the information the intended project audience should confirm
before taking the next step.

™

| B
g _.E

levelmeter.org
Main topic: Main Page
https://www.level-meters.com/

Welk Reference Guide 1



WELK REFERENCE GUIDE Humidity Temperature Transmitters

In the landscape of industrial automation and process control, the ability to
monitor environmental variables with precision is fundamental to operational
safety and product quality. Humidity temperature transmitters are integrated
instruments designed to measure both relative humidity (RH) and ambient
temperature, converting these physical parameters into standardized electrical
signals for PLC, DCS, or data logging systems. While often associated with HVAC
systems, these transmitters play a critical role in industrial sectors such as
chemical processing, water treatment, and bulk solids storage, where atmospheric
conditions directly influence the performance of other instrumentation, including
level measurement sensors.

Understanding the synergy between humidity, temperature, and process
equipment is essential for engineers. For instance, the accuracy of ultrasonic level
measurement is intrinsically linked to the speed of sound, which fluctuates based
on the temperature and moisture content of the air through which the pulse
travels. By employing robust humidity temperature transmitters, facilities can
implement real-time compensation algorithms to ensure high-precision data across
varying climates.

| Measurement Principles

To select the appropriate transmitter, one must first understand the underlying
physics of the sensors employed within the device. Modern industrial transmitters
typically utilize solid-state technologies for both parameters.

| Humidity Measurement: Capacitive vs. Resistive

Most high-performance humidity temperature transmitters utilize capacitive
humidity sensors. These sensors consist of a substrate on which a thin film of
polymer or metal oxide is deposited between two conductive electrodes. As the
ambient humidity changes, the dielectric constant of the polymer film varies
proportionally because the material absorbs or releases water vapor. This change
in capacitance is then measured and converted into a relative humidity
percentage. Capacitive sensors are preferred in industrial B2B applications due to
their wide measurement range (0% to 100% RH), excellent stability, and fast
response times.
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Resistive humidity sensors, conversely, measure the change in electrical
impedance of a hygroscopic medium, such as a conductive polymer or salt. While
cost-effective, they are generally more sensitive to chemical contaminants and
have a narrower operating temperature range compared to capacitive versions,
making them less common in heavy industrial environments.

| Temperature Measurement: RTDs and Thermistors

The temperature component of the transmitter usually relies on a Resistance
Temperature Detector (RTD), most commonly the Pt100 or Pt1000 platinum
sensor. These sensors operate on the principle that the electrical resistance of a
metal increases predictably as temperature rises. Platinum is used for its chemical
inertness and linear relationship between temperature and resistance. For
applications requiring extreme precision and long-term stability, RTDs are the
industry standard. In some lower-cost or specialized high-sensitivity applications,
thermistors (thermal resistors) may be used, though they lack the linearity of RTDs
over broad temperature spans.

| The Critical Role in Level Measurement Systems

While humidity temperature transmitters are standalone devices, their data is
often a prerequisite for the accurate operation of level meters. In industries like
water treatment or oil and gas, the headspace of a tank is rarely a vacuum; it is
filled with air or a specific gas blanket.

1. Ultrasonic Compensation: Ultrasonic level sensors measure the time-of-flight of
a sound wave. Since sound travels faster in warm, moist air than in cold, dry air, a
change of 10°C can result in a measurement error of approximately 1.7%.
Integrating a humidity temperature transmitter allows the control system to adjust
the level calculation based on the actual speed of sound in the current
environment.

2. Condensation Prevention: In chemical storage, monitoring the dew point
(calculated from humidity and temperature) is vital. If the temperature of a radar
level meter’'s antenna drops below the dew point, condensation can form,
potentially attenuating the signal or causing false echoes. Transmitters provide the
data needed to trigger trace heating or nitrogen purging.
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3. Material Stability: For dry bulk solids, high humidity can lead to clumping or
"bridging" in silos. Monitoring the air quality above the material helps maintain
flowability and prevents damage to level switches and continuous level probes.

For a comprehensive view of how these environmental factors interact with
primary measurement technologies, engineers can review product options and
application support on the Main Page of industrial instrumentation providers.

| Technical Evaluation Criteria

When specifying humidity temperature transmitters for a project, several technical
factors must be evaluated beyond the basic measurement range.

| Accuracy and Hysteresis

Industrial-grade transmitters should offer humidity accuracy within +2% to +3%
RH and temperature accuracy within £0.3°C to +0.5°C. Hysteresis—the difference
in readings when approaching a value from a higher versus a lower state—should
be minimized to ensure repeatability in cycling environments.

| Signal Output and Communication

Analog Outputs: The 4-20mA current loop remains the standard for long-distance
transmission (up to 1,000 meters) due to its high immunity to electrical noise.

Digital Protocols: RS485 Modbus RTU is increasingly popular for B2B applications,
allowing multiple transmitters to be daisy-chained on a single pair of wires,
providing not only RH and temperature but also calculated values like dew point
and absolute humidity.
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| Housing and Protection Ratings

In harsh environments, the transmitter housing must protect the internal
electronics from dust and moisture. An IP65 rating is typically the minimum for
indoor industrial use, while IP67 or NEMA 4X is required for outdoor or wash-down
areas. Furthermore, the sensor probe itself often requires a sintered filter
(stainless steel or plastic) to protect the sensitive elements from particulate matter
and high-velocity air flows.

| Selection Guide for Industrial Applications

The following table outlines common configurations for humidity temperature
transmitters based on the installation environment.

Application Mounting Typical Probe Recommended Key Feature
Type Style Material Protection

Cleanrooms/Labs Wall-mount Polycarbonate IP30 / IP54 High aesthetic,
high precision

HVAC Ducts Duct-mount Stainless IP65 (Housing) Flange
Steel/ABS mounting,
adjustable
depth
High-Temp Remote Probe Stainless Steel IP67 (Probe) Teflon cable, up
Ovens to 180°C
Outdoor Wall-mount Sintered Bronze IP66 + Solar UV resistance,
Weather Filter Shield anti-corrosion
Chemical Remote Probe BAVBEEETEE Explosion-proof Chemical
Storage (Ex d) compatibility,
ATEX/IECEX

| Installation and Placement Considerations

Proper installation is as critical as the sensor's quality. Poor placement can lead to
"micro-climate” readings that do not represent the actual process conditions.
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Avoid Dead Air Spaces: Ensure the transmitter is placed in an area with
representative airflow. In large tanks or warehouses, stagnant corners may have
significantly higher humidity than the center of the volume.

Thermal Radiation Shielding: If installed outdoors or near heat-generating
machinery, the transmitter should be equipped with a solar or radiation shield.
Direct sunlight can artificially inflate temperature readings by several degrees,
which in turn skews the relative humidity calculation.

Probe Orientation: When installing duct-mount versions, the probe should be
perpendicular to the airflow. If condensation is expected, the probe should be tilted
slightly downward to prevent water from running back into the transmitter
housing.

Wiring: Use shielded twisted-pair cables for signal lines, especially in environments
with heavy motors or VFDs (Variable Frequency Drives) that generate
electromagnetic interference.

| Limitations and Maintenance

Despite their reliability, humidity temperature transmitters have specific limitations
that must be managed through regular maintenance.

1. Sensor Saturation: If a capacitive sensor is exposed to 100% RH (saturation) for
extended periods, it may experience a temporary shift in accuracy. Most industrial
sensors recover once the environment dries, but prolonged saturation in the
presence of salts can cause permanent drift.

2. Chemical Poisoning: Volatile organic compounds (VOCs), sulfur dioxide, and
ammonia can contaminate the sensor's polymer layer. In chemical plants, using a
specialized protective filter is mandatory to extend the sensor's lifespan.

3. Calibration Requirements: In B2B industrial settings, annual calibration is
recommended. This is typically performed using saturated salt solutions (providing
fixed RH points) or a calibrated humidity generator. Many modern transmitters
feature "plug-and-play" replaceable sensor modules, allowing for field
maintenance without removing the entire transmitter body.
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| Frequently Asked Questions (FAQs)

Q: Can these transmitters measure dew point directly?

A: While the primary sensors measure RH and temperature, many digital
transmitters include a microprocessor that calculates the dew point, absolute
humidity, and mixing ratio in real-time and can output these via Modbus or a
dedicated analog channel.

Q: What is the difference between a humidity sensor and a humidity transmitter?

A: A sensor is the raw component that changes electrical properties. A transmitter
includes the sensor plus the signal conditioning electronics that convert those
changes into a standardized, long-distance signal like 4-20maA.

Q: How does pressure affect humidity readings?

A: Relative humidity is pressure-dependent. If the transmitter is calibrated at
atmospheric pressure but used in a pressurized vessel, the RH reading will be
higher than the actual value. For pressurized applications, a transmitter designed
for high-pressure environments must be used, or a pressure compensation factor
must be applied.

| Conclusion

Humidity temperature transmitters are versatile tools that provide the foundational
data necessary for environmental control and the optimization of other industrial
processes, such as level measurement. By selecting a transmitter with the
appropriate measurement principle, housing, and output signal, engineers can
ensure long-term reliability even in the most demanding conditions. Before
finalizing a system design, it is vital to confirm the chemical compatibility of the
sensor filters and the specific accuracy requirements of the application to prevent
operational drift and ensure the longevity of the instrumentation suite.
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