Rheonik Rhm 100

A practical guide to rheonik rhm 100, covering the reader intent, the relationship to
rheonik rhm 100, 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 process control, the Rheonik RHM 100 stands as a
significant instrument for high-capacity mass flow measurement. While primarily
recognized as a Coriolis mass flow meter, its role in modern engineering extends
into the realm of inventory management and indirect level measurement. For
engineers and facility managers, understanding how high-precision mass flow data
integrates with traditional level measurement strategies is essential for optimizing
plant efficiency and safety.

This article examines the technical foundations of the Rheonik RHM 100, its
measurement principles, and how it compares to the direct level measurement
solutions—such as radar, ultrasonic, and hydrostatic sensors—offered by
professional manufacturers like Welk. By evaluating these technologies, project
teams can determine the most effective Main Page for their specific application
requirements.

Understanding the Coriolis Principle in Mass and
Level Measurement

Before selecting a high-capacity meter like the RHM 100, it is vital to understand
the underlying physics. The Coriolis effect is the primary mechanism used by these
instruments to determine mass flow, density, and temperature simultaneously.

| The Coriolis Force

Inside the Rheonik RHM 100, fluid passes through two parallel tubes that are
vibrated at their resonant frequency by an electromagnetic drive coil. According to
Newton’s Second Law of Motion, when a fluid moves through these vibrating tubes,
it generates a Coriolis force. This force causes a slight twisting or phase shift in the
tubes' vibration. The magnitude of this phase shift is directly proportional to the
mass flow rate of the fluid.
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| Density and Indirect Level Calculation

In addition to mass flow, the resonant frequency at which the tubes vibrate
changes based on the density of the fluid. A denser fluid increases the mass of the
vibrating system, lowering the frequency. By knowing the real-time density and the
total mass transferred into a vessel of known geometry, engineers can calculate
the liquid level indirectly. This is particularly useful in applications where the fluid
is highly viscous or where foaming makes surface-based level measurement, such
as ultrasonic sensing, difficult.

| Technical Overview of the Rheonik RHM 100

The RHM 100 is designed for large-scale industrial applications, typically featuring
line sizes from 8 inches to 12 inches (DN200 to DN300). It is engineered to handle
massive throughput while maintaining the high accuracy required for custody
transfer and critical process loops.

| Key Specifications

Flow Range: Capable of measuring mass flow rates up to 12,000 kg/min
(approximately 720 metric tons per hour).

Pressure Ratings: Standard models often support pressures up to 100 bar (1,450
psi), with specialized versions available for higher requirements.

Temperature Range: Desighed to operate in environments ranging from cryogenic
levels (-200°C) to high-temperature process fluids (+400°C).

Accuracy: Typically offers mass flow accuracy of £0.1% to +0.2% and density
accuracy of £0.001 g/cm3.
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| The Omega Tube Design

Rheonik is well-known for its "Omega" shape tube geometry. This design provides
several advantages for high-flow meters like the RHM 100. The shape allows for
increased sensitivity to the Coriolis force while maintaining a robust mechanical
structure that is less susceptible to external pipe vibration compared to
straight-tube designs.

Integrating Mass Flow Data for Indirect Level
Monitoring

While direct level sensors (like the radar and ultrasonic meters provided by Welk)
measure the distance to the surface of a liquid, the Rheonik RHM 100 provides
data based on the quantity of matter. In many B2B industrial contexts, combining
these two data points is the gold standard for "Mass Balance."

1. Inventory Control: By measuring the mass entering a tank via an RHM 100 and
comparing it to the volume indicated by a radar level meter, operators can detect
leaks or inconsistencies in fluid density.

2. High-Viscosity Fluids: In chemical processing where fluids change density with
temperature, a Coriolis meter provides the true mass, which is often more valuable
for batching than a simple volume-based level reading.

3. Redundancy: In safety-instrumented systems (SIS), using a mass-based
calculation as a secondary check against a hydrostatic level transmitter provides
the necessary diversity in measurement technology to meet high SIL (Safety
Integrity Level) ratings.

Comparative Analysis: Coriolis Meters vs. Dedicated
Level Sensors

Choosing between a high-capacity Coriolis meter like the RHM 100 and a dedicated
level instrument depends on the primary goal of the installation. The following
table compares the RHM 100 with common level measurement technologies found
on the Main Page of industrial suppliers.
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Primary

Measurement

Accuracy

Installation Type

Fluid Compatibility

Effect of Density

Cost Profile

Rheonik RHM 100

(Coriolis)

Mass Flow, Density,
Temp

Extremely High
(Mass)

In-line (Requires pipe
cut)

Liquids, Slurries,
Gases

Measures Density

High Capital
Investment

Radar Level Meter
(80GHz)

Distance to Surface
(Level)

High (Level)

Top-mount
(Non-contact)

Most Liquids/Solids

No Effect

Moderate

Hydrostatic
Transmitter

Liquid Column
Pressure

Moderate to High

Bottom or
Side-mount

Liquids Only

Direct Dependency

Cost-Effective

Installation Guidelines for High-Capacity Flow and
Level Systems

To ensure the Rheonik RHM 100 performs to its specified accuracy, engineering
teams must adhere to strict installation protocols. Unlike level switches or
ultrasonic sensors which are relatively simple to install, high-flow Coriolis meters

require significant structural consideration.

| Piping and Support

Due to the weight and size of the RHM 100, the meter must be supported
independently of the surrounding piping. This prevents mechanical stress from
distorting the measurement tubes, which would result in zero-point drift. It is
recommended to use rigid supports on both the inlet and outlet sides of the meter.
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| Orientation

Liquid Service: The meter should ideally be installed in a vertical pipe with the flow
moving upward. This ensures the tubes remain full and prevents air bubbles from
becoming trapped, which can cause measurement noise.

Gas Service: If measuring gas, the meter should be installed at the highest point of
the piping loop to prevent condensate from accumulating in the tubes.

| Zero Calibration

Once installed and under process pressure/temperature, a "zero-point calibration"
must be performed. This involves stopping the flow completely while keeping the
tubes full of the process fluid. This step is critical for the RHM 100 to account for
any installation-related stresses.

Operational Limitations and Environmental
Considerations

While the Rheonik RHM 100 is a versatile and powerful tool, it is not a universal
solution for every process. Engineers must be aware of its limitations:

Pressure Drop: Because the fluid must be diverted through the measurement
tubes, there is an inherent pressure drop across the meter. In gravity-fed systems,
this may be a limiting factor compared to non-intrusive radar level meters.

Entrained Gas: Coriolis meters struggle with "slug flow" or high percentages of
entrained gas in liquids. While the RHM 100 has advanced signal processing to
handle some aeration, excessive gas can cause the meter to stall or lose accuracy.

Initial Cost: The RHM 100 represents a significant investment. For simple level
monitoring where mass flow data isn't required, a Welk ultrasonic or radar sensor
is often a more cost-effective choice.
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| Frequently Asked Questions (FAQ)

Q: Can the RHM 100 replace a tank level sensor?

A: It can provide a calculated level based on mass and density, but it is best used
in conjunction with a direct level sensor. The RHM 100 tells you how much fluid
went in; a radar sensor tells you where the fluid level actually is.

Q: How does the RHM 100 handle corrosive chemicals?

A: Rheonik offers the RHM 100 in various wetted materials, including Stainless
Steel 316L, Hastelloy, and Tantalum, allowing it to withstand aggressive media
that might damage standard hydrostatic sensors.

Q: Is maintenance required for the RHM 1007?

A: Since there are no moving parts (no bearings or gears), mechanical wear is
non-existent. However, periodic verification of the zero-point and inspection for
internal coating or erosion is recommended in demanding applications.

Q: What is the maximum pipe size for this series?

A: The RHM 100 is typically the designation for the 8" to 12" range. For smaller
applications, Rheonik offers smaller RHM models, while Welk provides specialized
level switches and sensors for small-diameter tanks and vessels.

By integrating the high-capacity mass flow capabilities of the Rheonik RHM 100
with the precise level measurement instruments available at the Main Page,
industrial operators can achieve a comprehensive view of their process dynamics,
ensuring both safety and fiscal accuracy in their operations.



