WELK | REFERENCE GUIDE

Flowsic 500

A practical guide to flowsic 500, covering the reader intent, the relationship to
flowsic 500, key evaluation criteria, common risks, and the information the
intended project audience should confirm before taking the next step.

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

Welk Reference Guide 1



WELK REFERENCE GUIDE Flowsic 500

In the landscape of natural gas distribution and industrial gas measurement, the
transition from mechanical to electronic measurement has been driven by the
need for higher reliability, lower maintenance, and greater accuracy. The FLOWSIC
500 is a specialized ultrasonic compact gas meter designed specifically for the
natural gas distribution market. Unlike traditional rotary or turbine meters, it
utilizes ultrasonic technology to provide a maintenance-free solution for custody
transfer and internal billing applications.

Understanding the technical nuances of ultrasonic measurement is essential for
engineers and facility managers who are optimizing gas stations or industrial
heating systems. While flow measurement tracks the movement of gas through a
pipeline, it is often paired with level measurement technologies to ensure the
integrity of the entire supply chain, from storage tanks to the point of use. For
those seeking comprehensive instrumentation solutions, reviewing the Main Page
of specialized manufacturers can provide insights into how these technologies
integrate.

| Measurement Principles: Ultrasonic Time-of-Flight

The fundamental technology behind the FLOWSIC 500 is the ultrasonic
time-of-flight principle. This method relies on the fact that sound waves traveling in
the direction of a flowing medium move faster than sound waves traveling against
the flow.

| The Physics of the Measurement

Inside the meter, pairs of ultrasonic transducers are positioned opposite each
other. These transducers act as both transmitters and receivers. The meter sends
a pulse of sound from Transducer A to Transducer B (downstream) and then from
Transducer B to Transducer A (upstream).

1. Downstream Time (t1): The time it takes for the pulse to travel with the gas
flow.

2. Upstream Time (t2): The time it takes for the pulse to travel against the gas
flow.
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3. Velocity Calculation: The difference between these two times (At) is directly
proportional to the velocity of the gas flow. Since the cross-sectional area of the
meter body is known, the device calculates the actual volume flow rate (Qact).

Because the speed of sound in gas is also dependent on temperature and gas
composition, the meter continuously monitors the absolute travel time to calculate
the "speed of sound" (SoS) within the medium. This serves as an internal
diagnostic tool to ensure the gas composition remains within expected
parameters.

| Technical Architecture and Design

The FLOWSIC 500 is distinguished by its compact, "cartridge-based" design. This
architecture separates the pressure-containing meter body from the measurement
components.

| The Cartridge System

The measurement unit, including the transducers and electronics, is housed in a
replaceable cartridge. This allows for simplified recalibration or maintenance.
Instead of removing the entire meter from the pipeline, a technician can replace
the cartridge, significantly reducing downtime. In many jurisdictions, this
modularity allows for the meter body to remain in the field while only the
measurement cartridge is sent for official verification.

| Transducer Technology

The transducers used in these meters are designed to be insensitive to
high-frequency noise, such as that generated by pressure regulators. They are
typically made from piezoelectric materials that can operate across a wide range
of pressures, from atmospheric pressure to 20 bar (approx. 290 PSI) or higher,
depending on the specific model and flange rating.
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| Technical Specifications and Selection Criteria

When selecting an ultrasonic gas meter for a B2B application, engineers must
evaluate several parameters to ensure the device fits the process requirements.
The FLOWSIC 500 is typically available in sizes ranging from DN50 to DN150 (2" to
6").

Nominal Diameters DN50, DN80, DN100, DN150 (2", 3", 4", 6")

Measuring Range Up to 1:160 (e.g., 0.8 m3/h to 650 m?/h for
DN100)

Pressure Ratings PN10/16, ANSI 150, ANSI 300

Gas Types Natural gas, propane, butane, nitrogen, air

Power Supply Battery (up to 5-10 years life) or 24V DC with

battery backup

Enclosure Rating IP66 / NEMA 4X

Accuracy < 1.0% (standard), < 0.5% (with calibration)

| Flow Range (Qmin to Qmax)

The dynamic range, or turndown ratio, is a critical factor. Ultrasonic meters like the
FLOWSIC 500 offer a much wider turndown ratio than mechanical meters. This
means they can accurately measure very low flow rates during off-peak hours
without the mechanical friction issues that plague rotary meters.

Installation Considerations and Engineering Best
Practices

One of the primary advantages of the FLOWSIC 500 is its tolerance for varied

installation conditions. However, to maintain custody-transfer accuracy, certain
guidelines must be followed.
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|Straight Pipe Requirements

While many ultrasonic meters require 10 to 20 diameters (D) of straight pipe
upstream to settle the flow profile, the FLOWSIC 500 is often rated for "0OD" or "3D"
upstream requirements depending on the configuration. This is achieved through
an internal flow conditioner that reshapes the velocity profile before it reaches the
ultrasonic paths.

| Orientation and Environment

Horizontal or Vertical: The meter can generally be installed in either orientation.
However, in vertical installations, the flow direction (upward or downward) must be
specified to ensure the internal diagnostics account for potential liquid
accumulation.

Filtration: Although the meter has no moving parts to clog, a filter is still
recommended upstream to prevent heavy dust or liquid slugs from coating the
transducer faces, which could attenuate the ultrasonic signal.

Temperature and Pressure Taps: For volume correction (converting actual volume
to standard volume), the meter requires pressure and temperature inputs. The
FLOWSIC 500 often includes integrated pressure and temperature sensors or ports
for external transmitters.

Comparative Analysis: Ultrasonic vs. Mechanical
Meters

For decades, the industry relied on Turbine and Rotary Displacement (PD) meters.
Comparing these to the FLOWSIC 500 highlights why many utilities are upgrading.

1. Moving Parts: Mechanical meters have bearings and rotors that wear over time,
leading to measurement drift. Ultrasonic meters have no moving parts, resulting in
a stable "zero point" and lower long-term cost of ownership.
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2. Pressure Loss: Rotary meters create a significant pressure drop as they
physically displace the gas. The ultrasonic path is unobstructed, resulting in
negligible pressure loss across the meter.

3. Overload Handling: A sudden surge in gas flow can over-speed a turbine meter,
damaging the bearings. Ultrasonic meters are not physically damaged by
high-velocity gas flows.

4. Diagnostics: Mechanical meters fail "silently"—they simply stop turning or slow
down. The FLOWSIC 500 provides active diagnostics, alerting the operator if the
signhal quality drops or if there is an electronics fault.

| Integration with Level Measurement Systems

In industrial automation, gas flow measurement is rarely an isolated data point. In
facilities that utilize Liquefied Petroleum Gas (LPG) or other liquefied gases, the
flow meter at the outlet must be reconciled with the level measurement at the
storage tank.

While the FLOWSIC 500 manages the gaseous phase, industrial level meters—such
as radar or ultrasonic level transmitters—are required to monitor the liquid phase
in the tanks. For example, an ultrasonic level sensor operates on a similar
pulse-echo principle to determine the distance to the liquid surface. Integrating
these two data streams allows for accurate mass balance calculations and leak
detection. Engineers looking for the level measurement component of this
equation can find various radar and ultrasonic options on the Main Page of
industrial instrument providers.

| Limitations and Operational Risks

Despite the robustness of ultrasonic technology, there are specific limitations to
consider:

Acoustic Noise: Extremely high-frequency noise from control valves located
immediately upstream can interfere with the ultrasonic pulses. This is usually
mitigated by placing the valve downstream or using a silencer.
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Liquid Entrainment: While the meter can handle small amounts of moisture, heavy
liquid carryover (condensate) can block the ultrasonic signal. Proper pipeline
sloping and the use of liquid separators are recommended in "wet gas"
applications.

Power Requirements: Although battery-powered versions exist, high-frequency
data transmission (such as Modbus or continuous 4-20mA output) will significantly
reduce battery life. For most industrial B2B applications, a permanent 24V DC
power supply is preferred.

| Frequently Asked Questions (FAQ)

Q: Does the FLOWSIC 500 require periodic recalibration?

A: Local regulations for custody transfer usually dictate a recalibration interval
(e.g., every 5 to 10 years). However, the internal diagnostics of the meter can
often be used to extend these intervals by proving that the meter’s performance
has not drifted.

Q: Can it measure hydrogen-blended natural gas?

A: Modern ultrasonic meters are increasingly being tested for hydrogen blends.
Since hydrogen significantly changes the speed of sound, it is crucial to confirm the
specific firmware version and calibration for blends exceeding 10-20% H2.

Q: What happens if the battery dies?

A: The meter typically has a non-volatile memory that saves all totalizer readings.
Most models feature a two-stage battery warning, giving operators several months
to replace the battery before the display and measurement stop.

Q: Is it suitable for high-pressure transmission lines?

A: The FLOWSIC 500 is primarily designed for the distribution level (lower
pressures). For high-pressure transmission lines (e.g., ANSI 600 or 900), larger
multi-path ultrasonic meters like the FLOWSIC 600 are more appropriate.
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By understanding these technical parameters, engineering teams can effectively
implement the FLOWSIC 500 into their gas infrastructure, ensuring accurate billing
and efficient process control. For further technical details on the complementary
level measurement instruments needed for a complete facility setup, refer to the
Main Page for professional guidance.
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