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In the landscape of industrial automation and environmental monitoring, the
precise measurement of gas flow and liquid levels represents a cornerstone of
operational efficiency and regulatory compliance. Among the specialized
instruments used for these tasks, the flowsicl100 series stands out as a significant
solution for gas flow measurement, particularly in emission monitoring and process
control. Understanding the technical nuances of such high-end instrumentation is
essential for engineers and plant managers who must balance accuracy with
long-term reliability.

While the flowsic100 is primarily recognized for its capabilities in gas flow, it shares
foundational physical principles with advanced level measurement technologies,
such as ultrasonic level sensors. This article provides a comprehensive engineering
guide to the flowsicl00, its measurement principles, selection criteria, and how it
integrates into broader industrial monitoring systems alongside level measurement
solutions.

| 1. Understanding the Measurement Principle

To effectively deploy the flowsic100 or any ultrasonic-based instrument, one must
first grasp the underlying physics of ultrasonic wave propagation. The flowsic100
utilizes the ultrasonic transit-time difference principle, which differs significantly
from the pulse-echo method typically found in level measurement.

| 1.1 The Transit-Time Difference Principle

In gas flow measurement, two ultrasonic transducers are mounted at an angle to
the flow direction, facing each other. Each transducer acts as both a transmitter

and a receiver. The instrument measures the time it takes for an ultrasonic pulse
to travel from the upstream transducer to the downstream transducer ($t{ab}$)

and the time for a pulse to travel from downstream to upstream ($t{ba}$).

Because the gas flow carries the sound waves, the pulse traveling with the flow
moves faster than the pulse traveling against it. The velocity of the gas ($v$) is
proportional to the difference between these two transit times:

$$v = \frac{L}{2 \cdot \cos(\alpha)} \cdot \left( \frac{1}{t{ab}} - \frac{1}{t{ba}}
\right)$$
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Where:
L is the distance between the transducers.

$\alpha$ is the angle of the sound path relative to the flow direction.

| 1.2 Comparison with Level Measurement

By contrast, ultrasonic level sensors used in tanks or open channels—such as
those provided by Welk—typically use the pulse-echo (Time-of-Flight) principle. In
this setup, a single transducer emits a pulse that reflects off the surface of the
medium and returns to the sensor. The distance is calculated based on the total
travel time and the speed of sound in the medium. While both technologies utilize
ultrasonic waves, the flowsic100 is optimized for the kinetic energy of moving
gases, whereas level meters are optimized for surface detection and distance
calculation.

2. Key Evaluation Criteria for Flow and Level
Systems

When evaluating instrumentation like the flowsic100 for a project, engineers must
look beyond basic specifications. The suitability of an instrument depends on the
specific characteristics of the process medium and the environmental conditions.

| 2.1 Gas Composition and Density

The accuracy of ultrasonic measurement is highly dependent on the medium's
ability to transmit sound. In gas flow, variations in CO2, methane, or water vapor
concentrations can affect sound attenuation. Similarly, in level measurement, the
presence of heavy vapors or dust can scatter ultrasonic signals, necessitating a
move toward radar-based solutions if the conditions are too volatile.
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| 2.2 Temperature and Pressure Ranges

Industrial processes often operate at extremes. The flowsicl00 is designed to
handle high-temperature fluctuations, often found in smokestacks or exhaust flues.
Engineers must confirm that the transducers and internal electronics are rated for
the maximum expected process temperature. For level measurement applications
involving high pressure or vacuum, hydrostatic level transmitters or guided wave
radar are often preferred over standard ultrasonic sensors.

| 2.3 Turn-down Ratio and Sensitivity

A critical factor for the flowsic100 is its turn-down ratio—the ratio between the
maximum and minimum measurable flow rates. High-performance ultrasonic
meters offer wide turn-down ratios, allowing them to measure accurately even
during low-load periods. This is vital for emission reporting where every cubic
meter must be accounted for.

| 3. Practical Selection Table

The following table outlines the typical application parameters for the flowsicl00 in
comparison to standard industrial level measurement technologies used in the
same facilities.
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Primary Medium

Measurement Range

Operating Temp

Pressure Limit

Accuracy

Typical Application

flowsicl00 (Gas

Flow)

Gases, Flue Gas, Air

Up to 40 m/s

(velocity)

Up to 450°C (special
versions)

Typically low
(duct-based)

+0.1 m/s to 2% of
reading

Emission monitoring
(CEMS)

Ultrasonic Level
Meter

Liquids, Slurries

0.3m to 20m

(distance)

-40°C to +80°C

Atmospheric to 3 bar

+0.25% of range

Water tank
monitoring

Flowsic100

Radar Level Meter

Liquids, Solids,
Granules

0.1m to 100m

(distance)

-40°C to +450°C

Vacuum to 160 bar

+1mm to =5mm

Chemical reactor
level

| 4. Installation Considerations and Best Practices

Correct installation is the most significant factor in the long-term performance of
the flowsic100. Unlike level meters, which are often "plug-and-play" in vertical
orientations, flow meters require careful geometric alignment.

|4.1 Straight Pipe Requirements

To ensure a stable flow profile, the flowsic100 requires a specific length of straight
pipe both upstream and downstream of the installation point. Typically, a minimum
of 10 to 20 pipe diameters (D) upstream and 5D downstream is recommended. If
these distances are not maintained, turbulence caused by elbows, valves, or
pumps will lead to measurement errors.
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| 4.2 Transducer Alignment

For the cross-duct versions of the flowsicl100, the two transducers must be
perfectly aligned. Even a slight angular deviation can result in signal loss,
especially in large-diameter ducts (e.g., >2 meters). Many modern systems include
alignment tools or laser pointers to assist during the mounting process.

| 4.3 Level Meter Installation Contrast

For level measurement, the primary concern is the "dead zone" or "blocking
distance" directly beneath the sensor where measurements cannot be taken.
Additionally, sensors must be mounted away from the tank wall to avoid false
echoes from weld seams or internal obstructions like ladders. For more detailed
product options and application support regarding level measurement, engineers
should consult the Main Page to ensure the selected sensor matches the tank
geometry.

| 5. Common Risks and Limitations

No instrument is universal. The flowsic100, while robust, faces specific challenges
in harsh industrial environments:

1. High Particulate Loading: In applications like coal-fired power plants, high dust
concentrations can coat the transducer faces. While some versions use air-purging
systems to keep the sensors clean, extreme buildup will eventually attenuate the
signal.

2. Acoustic Noise: Heavy machinery or high-velocity gas flow through valves can
generate ultrasonic noise that interferes with the meter's signal. Selecting the
correct frequency for the transducers is essential to filter out this background
noise.

3. Condensation: In saturated gas flows, water droplets can form on the
transducer. This changes the impedance and can lead to signal dropout. Heating
elements or specific angled mounting can mitigate this risk.
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|6. Frequently Asked Questions (FAQs)

Q: Can the flowsicl100 be used for liquid flow measurement?

A: No, the flowsicl00 is specifically engineered for gas applications. Liquid flow
measurement typically requires different ultrasonic transducer frequencies and
housing designs due to the higher density of the medium.

Q: How often does the flowsic100 require calibration?

A: While ultrasonic meters are known for their low drift, regulatory requirements
(such as EPA or EU standards for emission monitoring) often dictate annual or
biennial zero-point checks and span calibrations.

Q: What is the difference between the "In-Situ" and "Sampling" versions?

A: The flowsic1l00 is an in-situ meter, meaning it measures the gas directly in the
duct. Sampling systems extract the gas and transport it to an analyzer. In-situ
measurement is generally preferred for its faster response time and lack of sample
conditioning requirements.

Q: Is the flowsic100 suitable for explosive atmospheres?

A: Yes, specific versions are available with ATEX or IECEXx certifications for use in
Zone 1 or Zone 2 hazardous areas, which is common in oil and gas processing.

| 7. Conclusion: Integrating Flow and Level Data

In modern industrial facilities, the flowsic100 provides the critical data needed for
environmental compliance and mass balance calculations. However, gas flow data
is often incomplete without corresponding level measurement data from storage
tanks, scrubbers, or separators. For instance, in a wet scrubber system, monitoring
the gas flow with a flowsic100 must be synchronized with the liquid level
measurement in the chemical reagent tank to ensure the neutralization process is
effective.
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Selecting the right combination of flow and level instruments requires a deep
understanding of the process chemistry, physical constraints, and data integration
needs. By following the guidelines for installation and considering the limitations of
ultrasonic technology in specific environments, engineers can build a robust
monitoring network that stands up to the rigors of industrial use. For those seeking
to complement their gas flow systems with reliable liquid or solid level detection, it
is advisable to Review product options and application support to find the most
cost-effective and accurate level measurement solutions available today.
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