WELK | REFERENCE GUIDE

H20 Analyzer

A practical guide to h2o analyzer, covering the reader intent, the relationship to
h2o analyzer, key evaluation criteria, common risks, and the information the
intended project audience should confirm before taking the next step.
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In industrial process control, the precise measurement of water content—whether
as trace moisture in gases or as a component in liquid hydrocarbons—is critical for
maintaining product quality, preventing equipment corrosion, and ensuring
operational safety. An H2o analyzer is a specialized instrument designed to
guantify these water molecules. While level measurement instruments determine
the quantity of a substance in a vessel, the H20 analyzer determines its purity and
composition. Together, these technologies provide a comprehensive overview of
process conditions.

For engineers and plant managers, selecting the right H2o0 analyzer requires an
understanding of the underlying physics of moisture detection and how these
sensors integrate with broader automation systems, including level transmitters
and pressure sensors found on the Main Page of industrial instrumentation
catalogs.

| Measurement Principles of H20 Analyzers

Before selecting an instrument, it is essential to understand the various physical
principles used to detect water. Unlike level measurement, which often relies on
time-of-flight or buoyancy, moisture analysis depends on the molecular properties
of water.

Tunable Diode Laser Absorption Spectroscopy
(TDLAS)

TDLAS is a non-contact optical technology. It works by emitting a laser beam at a
specific wavelength that corresponds to the absorption line of the water molecule.
As the laser passes through the gas sample, the water molecules absorb a portion
of the light. The detector measures the attenuation of the light, which is directly
proportional to the concentration of water according to the Beer-Lambert Law. This
method is highly resistant to contaminants because the laser is tuned specifically
to the H20 absorption frequency.
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|Capacitive (Aluminum Oxide) Sensors

These sensors consist of a thin layer of aluminum oxide sandwiched between two
electrodes. The oxide layer acts as a dielectric. Because water molecules are
highly polar, they are adsorbed into the porous structure of the aluminum oxide,
changing its capacitance. This change is measured and converted into a dew point
or ppm (parts per million) value. These are widely used for trace moisture in
compressed air and dry gases.

|Phosphorus Pentoxide (P205) Electrolysis

This is an absolute measurement method. A sample gas flows over a sensor
coated with a thin film of P205, which is extremely hygroscopic. The P205 absorbs
all the moisture, and an electrical potential is applied to electrolyze the water into
hydrogen and oxygen. The resulting electrolysis current is directly proportional to
the mass of water entering the sensor, following Faraday’s Law.

| Quartz Crystal Microbalance (QCM)

QCM technology involves a quartz crystal coated with a hygroscopic polymer. As
water molecules are adsorbed onto the coating, the mass of the crystal increases,
which changes its vibration frequency. By measuring this frequency shift, the H2o0
analyzer can determine the moisture concentration with extremely high sensitivity,
often down to the parts-per-billion (ppb) level.

The Relationship Between Moisture Analysis and
Level Measurement

In many B2B industrial applications, moisture analysis and level measurement are
two sides of the same coin. For example, in oil and gas storage, a radar level
meter or magnetic level gauge is used to monitor the total volume of the fluid.
However, if water accumulates at the bottom of a fuel tank (the "water bottom"), it
can cause microbial growth and corrosion.
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An H2o0 analyzer or an interface level transmitter is required to distinguish between
the product and the water. While the level meter tells you how much fluid you
have, the analyzer tells you if that fluid is contaminated with moisture. Integrating
data from both sources allows for automated drainage of water bottoms and
ensures that only high-quality product is moved downstream.

| Key Evaluation Criteria for H20 Analyzers

When evaluating an H2o analyzer for a specific project, several technical factors
must be prioritized to ensure long-term reliability.

1. Measurement Range: Determine if you need to measure trace moisture (0-10
ppm) or high-range humidity (0-100%).

2. Sample Phase: Is the moisture in a gas stream, a liquid hydrocarbon, or a
high-pressure vapor? Not all sensors can handle liquid phases.

3. Background Gas Composition: Some sensors are cross-sensitive to chemicals
like methanol, hydrogen, or corrosive gases like H2S. Ensure the sensor
technology is compatible with the entire process matrix.

4. Response Time: In safety-critical applications, such as protecting a molecular
sieve or a catalyst, a TDLAS analyzer is often preferred due to its sub-second
response time compared to the slower response of capacitive sensors.

5. Calibration Requirements: Some sensors require annual factory calibration,
while others (like P20O5 or TDLAS) are considered "first-principle" measurements
that require less frequent adjustment.

| Practical Selection Table
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H2o0 Analyzer

TDLAS 1 ppmto 5% High (£1%) Natural gas,
corrosive gases
Capacitive -100°C to Moderate Compressed air,
+20°C DP dry inert gas
P205 0.1 to 1000 ppm  Very High High-purity
gases, medical
oxygen
QCM 1 ppb to 2000 High Semiconductor
ppm gases,
high-purity H2
Chilled Mirror -90°C to +95°C Highest Laboratory
DP standards,
calibration

Higher initial
cost

Sensitive to
contaminants

Sensor coating

can be "washed
away" by slugs

of water

Sensitive to
vibration and
flow rate
changes

Slow response;
requires clean
samples

| Installation Considerations and Best Practices

Proper installation is often more important than the sensor technology itself.
Moisture is a "sticky" molecule that adheres to the walls of tubing, leading to
significant measurement lag if the sampling system is poorly designed.

Material Selection: Use only 316L stainless steel for sampling lines. Plastic or
rubber tubing is permeable to moisture and will lead to inaccurate readings.

Line Length: Keep the distance between the process tap and the H20 analyzer as

short as possible to reduce response lag.

Temperature Control: The sampling line must be kept at a temperature higher than
the dew point of the gas to prevent condensation. In many outdoor installations,

heat-traced lines are mandatory.

Pressure Regulation: Most analyzers require a stable sample pressure. If the
process pressure is high (e.g., 100 bar), a high-quality pressure regulator must be
used to drop the pressure to the instrument's operating range (typically 1-5 bar).
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Filtration: Particulates and liquid droplets can damage or coat the sensor. A
coalescing filter should be installed upstream of the analyzer to remove aerosols
and solids.

| Limitations and Common Risks

Despite their advanced technology, H20 analyzers face several operational
challenges:

Sensor Saturation: If a trace moisture sensor is exposed to a "slug" of liquid water
(e.g., during a process upset), it may become saturated. It can take hours or even
days for the sensor to dry out and return to accurate readings.

Contamination: In oil and gas applications, heavy hydrocarbons (C6+) can coat the
sensor surface, preventing water molecules from reaching the active sensing
element.

Flow Sensitivity: Some sensors, particularly QCM and P205, are sensitive to the
flow rate of the sample. If the flow is not strictly controlled using a rotameter or
mass flow controller, the reading will drift.

Ambient Ingress: Even a microscopic leak in a fitting can allow ambient moisture
(which is typically at 10,000+ ppm) to leak into a trace moisture sample stream (at
1 ppm), rendering the measurement useless.

|Frequent|y Asked Questions (FAQs)

Q: How often should an H2o0 analyzer be calibrated?

A: This depends on the technology. Capacitive sensors should generally be
checked every 6-12 months. TDLAS systems often feature internal reference cells
that allow for automated validation, extending calibration intervals to 2 years or
more.

Q: Can an H2o0 analyzer measure water in crude oil?
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A: Yes, but this typically requires a "Water-in-Oil" monitor based on microwave
resonance or capacitance, which is different from a gas-phase trace moisture
analyzer.

Q: What is the difference between Dew Point and ppm?

A: Dew point is the temperature at which water vapor begins to condense into
liguid. PPM (parts per million) is a volume or mass ratio. They are mathematically
related, but the conversion depends on the pressure of the gas.

Q: Can | use a level meter to detect moisture?

A: A level meter can detect the interface between water and another liquid (like
oil), but it cannot detect dissolved moisture or moisture in a gas phase. For those
applications, a dedicated H20 analyzer is required.

| Conclusion

Integrating a high-performance H2o analyzer into your process control strategy is
essential for protecting assets and ensuring product consistency. By understanding
the specific measurement principles—from TDLAS to capacitive sensing—and
adhering to strict installation guidelines regarding material selection and pressure
control, engineers can achieve reliable moisture monitoring.

When combined with robust level measurement solutions, such as those found on
our Main Page, moisture analysis provides the final piece of the puzzle for
complete process transparency. Whether you are managing a high-pressure
natural gas pipeline or a delicate chemical synthesis process, the right
combination of level and analytical instrumentation ensures that your operations
remain safe, efficient, and profitable.
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