WELK | REFERENCE GUIDE

Lp Flow Meter

A practical guide to Ip flow meter, covering the reader intent, the relationship to Ip
flow meter, key evaluation criteria, common risks, and the information the
intended project audience should confirm before taking the next step.
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In the landscape of industrial fluid handling, the accurate measurement of
Liquefied Petroleum Gas (LPG) and other low-pressure or liquid propane (LP)
derivatives presents a unique set of engineering challenges. An Ip flow meter is a
specialized instrument designed to quantify the movement of these substances
through a closed conduit. Because LP gases are typically stored under pressure to
maintain a liquid state, the instrumentation must account for volatility,
temperature-dependent density shifts, and stringent safety requirements. This
guide examines the principles, selection criteria, and integration of flow
measurement technologies within the broader context of industrial level and
inventory management.

| Measurement Principles for LP Flow

Before selecting an Ip flow meter, it is essential to understand the physical
principles that govern different measurement technologies. LP fluids, particularly
propane and butane, exist in a state of equilibrium between liquid and vapor. Any
significant pressure drop or temperature rise can cause "flashing," where the liquid
turns into gas, leading to massive inaccuracies in flow measurement.

| Coriolis Mass Flow Measurement

Coriolis meters are widely considered the gold standard for LP applications. The
principle relies on the Coriolis effect: fluid travels through vibrating tubes, causing
a measurable twist or phase shift in the vibration proportional to the mass flow
rate.

Advantage: Since it measures mass directly, it is unaffected by changes in density
or viscosity caused by temperature fluctuations. This is critical for LP gases, which
have a high coefficient of thermal expansion.

Capability: These meters often include integrated density measurement, allowing
for the detection of vapor bubbles in the liquid stream.

Welk Reference Guide 2



WELK REFERENCE GUIDE Lp Flow Meter

| Turbine Flow Measurement

Turbine meters utilize a multi-bladed rotor suspended in the fluid stream. As the LP
fluid moves through the meter, it causes the rotor to spin at a speed proportional
to the fluid's velocity.

Advantage: High repeatability and excellent performance in high-pressure
environments.

Limitation: Being a volumetric measurement, it requires external temperature and
pressure compensation to calculate the standard volume or mass. Furthermore,
the moving parts are susceptible to wear if the LP fluid contains particulates or if
cavitation occurs.

| Vortex Shedding

Vortex meters operate on the Von Kdrman effect. An obstruction (bluff body) is
placed in the flow path, creating alternating vortices. The frequency of these
vortices is directly proportional to the flow velocity.

Advantage: No moving parts, making it a low-maintenance option for clean LP gas
applications.

Limitation: It requires a minimum Reynolds number to function accurately,
meaning it may struggle with very low flow rates.

| Ultrasonic (Transit-Time)

Ultrasonic meters use acoustic signals to measure the velocity of the fluid.
Transit-time meters send pulses upstream and downstream; the difference in
travel time is used to calculate the flow rate.

Advantage: Non-intrusive designs (clamp-on) are available, which are ideal for
retrofitting existing LP lines without breaking the pressure seal.

Limitation: The fluid must be clean and free of significant gas bubbles, which can
scatter the ultrasonic signal.
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| Key Evaluation Criteria for LP Flow Meters

When specifying an Ip flow meter for industrial automation or chemical processing,
engineers must evaluate several technical parameters to ensure long-term
reliability and safety.

| Pressure and Temperature Ratings

LP gases are typically handled at pressures ranging from 5 to 20 bar (approx. 72 to
290 psi), depending on the ambient temperature and the specific mixture. The
meter housing and seals (O-rings) must be compatible with these pressures.
Common materials include 316L stainless steel for the wetted parts and
specialized elastomers like Viton or PTFE that resist degradation by hydrocarbons.

| Accuracy and Custody Transfer

If the Ip flow meter is used for commercial transactions (custody transfer), it must
meet specific regulatory standards (e.g., OIML R117 or NIST Handbook 44). In
these cases, a system accuracy of £0.2% to +£0.5% is typically required. For
process control within a plant, an accuracy of £1.0% may be sufficient.

| Hazardous Area Certifications

Given the flammability of propane and butane, all electrical components of the
flow meter must be certified for use in hazardous locations. Look for ATEX, IECEX,
or UL/CSA certifications relevant to Zone 0, 1, or 2 (or Class |, Div 1/2).
Explosion-proof housings and intrinsically safe electronics are standard
requirements.

| Selection Table: LP Flow Meter Technologies
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Technology Primary Accuracy Maintenance Best Use Case
Measurement (Typical)
Coriolis Mass +0.1% to Low Custody
+0.2% transfer,
high-precision
blending
Turbine Volume +0.25% to Moderate Loading racks,
+0.5% high-pressure
liquid LP
Vortex Velocity +1.0% Low Steam/Gas
phase LP, utility
monitoring
Ultrasonic Velocity +0.5% to Low Large diameter
+1.0% pipes,
non-intrusive
needs
Differential Pressure Drop +1.0% to High Constant flow
Pressure +2.0% applications,

legacy systems

| Integration with Level Measurement Systems

In many industrial settings, flow measurement is only one part of the equation. To
maintain a complete mass balance and ensure safety, flow data must be
reconciled with tank level data. For instance, while an Ip flow meter tracks the
amount of product entering or leaving a facility, a radar level meter or a magnetic
level gauge provides the "static" inventory check inside the storage vessel.

Integrating these systems allows for:

1. Leak Detection: Discrepancies between flow-out data and level-drop data can
indicate a leak in the piping or the tank.

2. Overfill Prevention: High-level switches act as a secondary safety layer to the
flow meter’s batch control system.
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3. Density Verification: By combining hydrostatic level data with known volume
(from the tank strapping table), operators can verify the density of the LP liquid,
which helps in calibrating volumetric flow meters.

For engineers looking to optimize their entire fluid management architecture,
reviewing comprehensive product options for both flow and level is essential.
Detailed technical specifications for compatible instrumentation can be found on
the Main Page of the Welk product catalog.

| Installation Considerations

Proper installation is the most critical factor in ensuring the accuracy of an Ip flow
meter. Even the most expensive Coriolis meter will fail to provide accurate data if
installed incorrectly.

1. Straight Pipe Runs: Most velocity-based meters (Turbine, Vortex, Ultrasonic)
require a specific length of straight pipe upstream and downstream (e.g., 10D
upstream, 5D downstream) to eliminate turbulence and swirl.

2. Back Pressure Maintenance: To prevent cavitation and flashing, a back-pressure
valve should be installed downstream of the flow meter. This ensures the fluid
remains in a liquid state throughout the measurement process.

3. Orientation: For liquid LP, meters should ideally be installed in a vertical pipe
with the flow moving upward. This ensures the pipe remains full and any small gas
bubbles pass through without getting trapped in the meter body.

4. Grounding and Isolation: Ensure the meter is properly grounded to prevent static
electricity buildup, which is a significant risk with hydrocarbon fluids. Use isolation
valves and bypass loops to allow for maintenance without shutting down the entire
process line.

| Limitations and Common Risks

Two-Phase Flow: The presence of even a small percentage of gas in a liquid LP
stream (or vice versa) can cause significant errors in most flow meters. Air
eliminators or vapor traps should be installed upstream of volumetric meters.
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Temperature Extremes: LP gases can become extremely cold during rapid
decompression (Joule-Thomson effect). Ensure the meter’s materials are rated for
low-temperature service to prevent brittle failure.

Pressure Drops: Excessive pressure drop across a meter (especially orifice plates
or poorly sized turbines) can trigger flashing. Always perform a pressure drop
calculation during the design phase.

|Frequent|y Asked Questions (FAQs)

Q1: Can | use a standard water flow meter for LP gas?

No. Standard water meters often use materials (like certain rubbers or plastics)
that degrade in the presence of hydrocarbons. Additionally, they lack the pressure
ratings and hazardous area certifications required for LP applications.

Q2: How often should an Ip flow meter be calibrated?

For custody transfer, annual calibration is typically required. For internal process
monitoring, a biennial check or a "master meter" verification every 12 to 24
months is usually sufficient, depending on the fluid cleanliness.

Q3: Why is mass flow preferred over volumetric flow for LP?

LP gases change volume significantly with temperature. A cubic meter of propane
at 10°C contains more energy and mass than a cubic meter at 30°C. Measuring
mass eliminates the need for complex temperature compensation calculations.

Q4: What is the role of a strainer in an LP flow system?

Strainers protect the internal components of meters (especially turbines) from
welding slag, pipe scale, or other debris that could damage the rotor or obstruct
the flow path.
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| Conclusion

Selecting the right Ip flow meter requires a deep understanding of the fluid’s
properties and the specific requirements of the application. Whether the goal is
high-precision custody transfer using Coriolis technology or robust process
monitoring using vortex shedding, the integration of these meters with reliable
level measurement instruments ensures a safe and efficient operation. By
following strict installation guidelines and considering the relationship between
flow and inventory level, industrial operators can achieve a high degree of
accuracy in their LP gas management systems.
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