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In the landscape of industrial process control, the precision of mass flow
measurement is as critical as the accuracy of liquid level monitoring. The Rheonik
RHM 10 is a specialized Coriolis mass flow meter designed for low to medium flow
applications where high pressure and extreme accuracy are non-negotiable. While
many facilities rely on advanced level measurement solutions—such as those
found on our Main Page—to manage inventory and tank volumes, the integration
of mass flow meters like the RHM 10 provides the necessary data for mass
balance, chemical dosing, and high-pressure gas dispensing.

This article provides a technical overview of the Rheonik RHM 10, exploring its
measurement principles, selection criteria, and its role alongside level
measurement instrumentation in a comprehensive automation strategy.

| Measurement Principles of Coriolis Technology

To understand the performance of the Rheonik RHM 10, one must first understand
the Coriolis principle. Unlike volumetric flow meters that measure the space a fluid
occupies, a Coriolis meter measures the actual mass of the fluid passing through
the system.

| The Coriolis Effect

The meter consists of one or more vibrating tubes. An internal drive coil causes the
tubes to oscillate at their resonant frequency. When a fluid (liquid or gas) flows
through these vibrating tubes, it is subjected to the Coriolis force. This force acts in
opposite directions on the inlet and outlet sides of the tube, causing a slight "twist"
or phase shift in the vibration pattern.

| Phase Shift and Mass Flow

Sensors located at the inlet and outlet sections of the tubes detect this phase shift.
The time difference ($At$) between the vibrations at these two points is directly
proportional to the mass flow rate. Because mass is an intrinsic property that does
not change with temperature or pressure, the RHM 10 provides an exceptionally
stable measurement regardless of changes in fluid density or viscosity.
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| Density and Temperature Measurement

In addition to mass flow, the RHM 10 measures the resonant frequency of the
tubes. Since the frequency changes based on the mass of the tubes plus the fluid
inside, the device can calculate the fluid's density in real-time. Integrated RTD
sensors also monitor the tube temperature to compensate for changes in material
elasticity, ensuring accuracy across a wide thermal range.

| Technical Specifications and Features of the RHM 10

The Rheonik RHM 10 is often categorized as a "small-to-medium" flow sensor. It is
particularly renowned for its robust "Omega" tube design, which offers high
mechanical stability and resistance to external vibrations.

| Key Performance Metrics

Flow Range: Typically handles mass flow rates from approximately 0.1 kg/min up
to 35 kg/min (depending on the specific model and fluid properties).

Pressure Ratings: Capable of operating at extreme pressures, often exceeding 400
bar (5,800 psi), with specialized versions available for even higher requirements.

Temperature Range: Standard models handle process temperatures from -50°C to
+210°C, while cryogenic or high-temperature versions extend these limits.

Accuracy: Offers mass flow accuracy of £0.10% to +0.20% for liquids and £0.50%
for gases.

| Material Construction

The wetted parts of the RHM 10 are available in various alloys to suit different
chemical environments. While 316Ti stainless steel is standard, users can specify
Hastelloy C22, Monel, or Tantalum for highly corrosive applications where standard
level sensors or flow meters might fail due to chemical attack.
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| Practical Selection Table

Rheonik Rhm 10

When evaluating the Rheonik RHM 10 against other measurement technologies,
engineers should consider the following parameters:

Rheonik RHM 10

(Coriolis)

Ultrasonic Level
(Volume-based)

Hydrostatic Level
(Pressure-based)

Primary
Measurement

Accuracy

Density Sensitivity

Installation

High Pressure

Typical Use Case

Mass Flow Rate

Very High (£0.1%)

Independent

Inline (Piping)

Excellent (up to
400+ bar)

Precision Dosing /
Gas Filling

Distance to Surface

Moderate (£0.25% of
range)

Independent

Top-mount
(Non-contact)

Limited by
flange/housing

Tank Inventory
Management

Liquid Column
Pressure

High (£0.1% to
+0.5%)

Highly Dependent

Bottom or
Side-mount

Excellent

Deep Well / Tank
Level

| Integration with Level Measurement Systems

In many industrial processes, the Rheonik RHM 10 works in tandem with level
measurement instruments to provide a complete picture of the process. This is
particularly common in batching operations and inventory reconciliation.

| Mass Balance and Leak Detection

By comparing the mass flow entering a vessel (measured by the RHM 10) with the
change in mass within the vessel (calculated by a level meter and a known
density), operators can perform real-time mass balance. Discrepancies between
these two values can indicate leaks, evaporation, or sensor drift. For high-accuracy
inventory systems, combining a radar level meter with a Coriolis flow meter
provides the redundancy required for safety-critical applications.
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| Volume-to-Mass Conversion

Level meters measure volume. However, in industries like oil and gas or chemical
manufacturing, products are often sold by mass. Using the RHM 10 to calibrate or
verify the volume-to-mass conversion of a tank level system ensures that
temperature-induced density changes do not result in financial losses during
custody transfer.

| Installation Considerations for the RHM 10

To maintain the high accuracy of a Coriolis meter, proper installation is paramount.
Unlike level meters, which are primarily concerned with the headspace or bottom
pressure of a tank, the RHM 10 is sensitive to the dynamics of the piping system.

1. Mechanical Stress: The meter should be installed in a way that avoids piping
stress. Flanges must be aligned perfectly, and the meter should not be used to
support the weight of the surrounding pipes.

2. Vibration Isolation: While the Rheonik Omega design is inherently resistant to
vibration, high-frequency noise from nearby pumps or compressors can interfere
with the drive frequency. Using flexible connectors or robust supports can mitigate
this.

3. Orientation:

Liquids: For liquid applications, the tubes should ideally point downward to prevent
gas bubbles from becoming trapped.

Gases: For gas applications, the tubes should point upward to allow any condensed
liquids to drain out.

4. Zero Point Calibration: After installation and under full process pressure but zero
flow, a "zero-point calibration" must be performed to account for the specific
mechanical environment of the installation.
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| Limitations and Challenges

While the Rheonik RHM 10 is a powerful tool, it is not a universal solution for every
application. Engineers must be aware of its limitations:

Entrained Gas: Coriolis meters struggle with "slug flow" or high percentages of
entrained gas in a liquid stream. This can dampen the tube vibration and lead to
measurement errors or "stalling."

Pressure Drop: Because the fluid must pass through the internal tubes of the RHM
10, there is an inherent pressure drop. This must be calculated during the design
phase to ensure the system pump can maintain the required flow rate.

Initial Cost: The RHM 10 represents a signhificant investment compared to simple
volumetric flow meters or basic hydrostatic level transmitters. Its use is typically
justified by the need for extreme accuracy or the ability to measure mass directly.

| Frequently Asked Questions (FAQ)

Q: Can the Rheonik RHM 10 be used for custody transfer?

A: Yes, many versions of the RHM 10 are certified for legal metrology and custody
transfer, provided they are paired with a compatible transmitter and calibrated
according to local regulations.

Q: Does the RHM 10 require frequent recalibration?

A: Coriolis meters are known for their long-term stability. Recalibration intervals
depend on the criticality of the process and the corrosivity of the fluid, but many
units operate for years without significant drift.

Q: How does the RHM 10 handle high-viscosity fluids?

A: The RHM 10 is excellent for high-viscosity fluids (like resins or polymers)
because mass flow measurement is independent of the Reynolds number.
However, the pressure drop will be higher, which must be accounted for in the
system design.
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Q: Is the RHM 10 suitable for hazardous areas?

A: Yes, Rheonik provides ATEX, IECEXx, and CSA certifications for the RHM 10,
making it suitable for use in Zone 0, 1, and 2 environments.

| Conclusion

The Rheonik RHM 10 is a cornerstone of precision mass flow measurement,
offering reliability in conditions where other meters falter. By understanding the
Coriolis principle and adhering to strict installation guidelines, process engineers
can integrate this technology with their existing level measurement frameworks to
achieve unparalleled control. For more information on selecting the right level and
flow instruments for your specific application, we invite you to explore the
technical resources on our Main Page.
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