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In the realm of natural gas distribution and industrial energy management,
precision and reliability are the cornerstones of operational efficiency. The sick
flowsic500 represents a significant advancement in ultrasonic gas flow
measurement technology, specifically designed for custody transfer applications in
municipal and industrial gas measurement stations. Unlike traditional mechanical
meters, this ultrasonic solution provides a maintenance-free approach to gas
volume measurement, ensuring long-term stability and accuracy.

As industrial processes become increasingly automated, the integration of
high-precision instruments—ranging from gas flow meters to advanced level
measurement solutions—becomes essential. While flow meters track the
movement of media through pipelines, instruments such as those found on the
Main Page of specialized manufacturers like Welk provide the necessary data for
tank inventory and process vessel monitoring. Understanding the technical
nuances of the sick flowsic500 is critical for engineers tasked with designing robust
gas measurement systems.

| Measurement Principles: Ultrasonic Transit Time

Before evaluating the specific features of the sick flowsic500, it is essential to
understand the underlying physical principle: the ultrasonic transit time difference
method. This technology relies on the fact that sound waves travel at different
speeds depending on whether they are moving with or against the flow of a
medium.

Inside the meter, pairs of ultrasonic transducers are positioned opposite each
other. These transducers act as both transmitters and receivers. The meter
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 the downstream transducer to the upstream transducer ($t{ba}$).

When the gas is stationary, the transit times are identical. However, when gas
flows through the pipe, the pulse moving with the flow travels faster, and the pulse
moving against the flow travels slower. The difference in these transit times ($At$)
is directly proportional to the average flow velocity of the gas. By knowing the
cross-sectional area of the meter body, the electronics can calculate the actual
volume flow rate ($Qa$).
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| Advantages of Ultrasonic Principle

No Moving Parts: Eliminates mechanical wear and tear, which is a common failure
point in turbine or diaphragm meters.

Low Pressure Drop: The unobstructed flow path ensures minimal energy loss
across the meter.

High Turndown Ratio: Accurate measurement across a wide range of flow rates,
from very low pilot flames to peak industrial demand.

Insensitivity to Pulsations: Unlike mechanical meters, ultrasonic sensors are not
easily damaged or skewed by rapid changes in flow velocity.

| Technical Specifications and Evaluation Criteria

The sick flowsic500 is engineered to replace traditional turbine or rotary
displacement meters. One of its most distinctive features is the "cartridge" design,
which allows the entire measurement unit to be replaced without removing the
meter body from the pipeline. This significantly reduces downtime during
recalibration or maintenance cycles.

| Key Performance Data
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Nominal Sizes DN50, DN80, DN100, DN150 (2" to 6")

Accuracy Class Class 1.0 or Class 1.5 (OIML R 137-1&2)

Operating Pressure Up to 20 bar (290 PSI) for standard versions

Gas Temperature -25 °Cto +60 °C (-13 °F to +140 °F)

Enclosure Rating IP65

Power Supply Battery powered (up to 5+ years) or external
24V DC

| Sizing and Flow Ranges

Selecting the correct size for a sick flowsic500 is vital for maintaining
measurement accuracy. The following table outlines the typical flow ranges for the
most common nominal diameters.

Nominal Diameter Min Flow Rate Max Flow Rate Typical Application

(DN) ($Q{min}$) ($Q{max}$)

DN50 (2") 1.3 $m~™3/h% 65 $m~”3/h% Small industrial
boilers

DN8O0 (3") 3.2 $m~™3/h%$ 160 $m~™3/h$ Commercial heating
plants

DN100 (4") 5.0 $m~™3/h$ 400 $m~3/n$ Regional distribution
nodes

DN150 (6") 13.0 $m~™3/h% 1000 $m~™3/h% Large scale industrial
gas intake
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| Installation Considerations and Best Practices

While the sick flowsic500 is designed to be "plug-and-play" in many scenarios,
achieving the stated accuracy requires adherence to specific installation
guidelines. Ultrasonic meters are sensitive to flow profile disturbances caused by
elbows, valves, or reducers upstream of the measurement point.

1. Straight Pipe Runs: To ensure a fully developed flow profile, it is recommended
to have at least 5D (five times the nominal diameter) of straight pipe upstream and
3D downstream of the meter. If space is limited, the meter is designed to handle
shorter runs, but performance should be verified against the specific installation
configuration.

2. Orientation: The meter can be installed in horizontal or vertical positions.
However, in gas applications, horizontal installation is preferred to prevent the
accumulation of liquids or debris on the transducer faces.

3. Filtration: Although the meter has no moving parts, large debris or heavy liquid
carryover can interfere with the ultrasonic signal. Installing a gas filter upstream is
a standard best practice for protecting the instrument and ensuring long-term
reliability.

4. Pressure and Temperature Taps: For custody transfer, the volume must be
corrected to base conditions (standard temperature and pressure). The sick
flowsic500 often includes integrated pressure and temperature sensors or ports for
external transmitters to facilitate this calculation.

| Limitations and Common Risks

Despite the robustness of the sick flowsic500, engineers must be aware of certain
limitations to avoid measurement errors or equipment failure.

Acoustic Noise: High-frequency noise generated by pressure regulators located
immediately upstream can interfere with the ultrasonic signals. In such cases,
noise attenuators or increased distance between the regulator and the meter may
be required.
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Liquid Entrainment: While the meter can handle some moisture, heavy "slugs" of
liquid in the gas stream will block the ultrasonic path, leading to a temporary loss
of signal (signal fail).

Gas Composition: The meter is calibrated for natural gas. If the gas composition
changes significantly (e.g., high hydrogen blending or biogas with high $C02%
content), the speed of sound will change. The electronics must be configured to
account for the specific gas properties to maintain accuracy.

Over-ranging: Exceeding the $Q{max}$ of the meter can lead to increased
measurement uncertainty and potential damage to the internal flow conditioners.

Integrating Flow and Level Measurement in
Industrial Systems

In a comprehensive industrial automation framework, gas flow measurement is
rarely an isolated data point. For instance, in chemical processing or energy
production, the consumption of gas (measured by the sick flowsic500) is often
correlated with the storage levels of liquid feedstocks or fuels.

This is where the synergy between different measurement technologies becomes
apparent. While the FLOWSIC500 manages the gaseous phase, level measurement
instruments—such as radar level meters or ultrasonic level sensors—manage the
liquid or solid phases in tanks and silos. Professionals looking to optimize their
entire facility should Review product options and application support to find
compatible level measurement solutions that complement their flow infrastructure.

For example, in a gas-fired power plant, monitoring the level of water in boilers or
the level of backup liquid fuel is just as critical as measuring the primary natural
gas flow. Integrating these data streams into a centralized SCADA system allows
for better leak detection, inventory reconciliation, and process safety.

| Frequently Asked Questions (FAQ)

Q: How often does the sick flowsic500 require recalibration?
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A: Recalibration intervals are typically governed by local national regulations for
custody transfer. However, due to the lack of moving parts, the meter's drift is
minimal. Many users utilize the cartridge exchange system every 5 to 10 years to
ensure compliance without pulling the entire meter from service.

Q: Can the meter operate without external power?

A: Yes, the sick flowsic500 is available with an internal battery option that can
power the device for over five years under normal operating conditions. This
makes it ideal for remote stations where electrical infrastructure is limited.

Q: Is the meter suitable for hydrogen-enriched natural gas?

A: Yes, modern versions of the FLOWSIC500 are designed to handle hydrogen
blends. It is important to specify the expected hydrogen concentration during the
ordering process to ensure the electronics and materials are properly rated.

Q: What happens if the ultrasonic signal is lost?

A: The meter features internal diagnostics that monitor signal quality. If the signal
is lost (e.g., due to extreme contamination), the meter will trigger an alarm and log
the event. In most cases, the meter will continue to show the last valid flow rate or
a pre-configured fail-safe value until the signal is restored.

| Conclusion

The sick flowsic500 stands as a premier solution for gas distribution networks
seeking to modernize their measurement infrastructure. By eliminating mechanical
wear and providing high-accuracy data, it reduces the total cost of ownership for
gas utilities and industrial consumers alike. When combined with reliable level
measurement technologies from providers like Welk, industrial operators can
achieve a holistic view of their process fluids, ensuring both safety and fiscal
precision in their operations.
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