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Coriolis Flow Meter Cost

A practical guide to coriolis flow meter cost, covering the reader intent, the
relationship to coriolis flow meter cost, 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 instrumentation, the Coriolis flow meter stands out as
one of the most accurate and versatile instruments available. However, for many
project managers and procurement engineers, the primary hurdle to adoption is
the initial investment. Understanding the factors that influence Coriolis flow meter
cost is essential for determining the return on investment (ROI) and ensuring that
the selected instrument meets the technical requirements of the application
without unnecessary expenditure.

Coriolis meters provide direct mass flow measurement, density measurement, and
temperature data in a single device. Unlike volumetric flow meters, they are not
affected by changes in pressure, temperature, viscosity, or flow profile. This high
level of performance comes at a premium compared to electromagnetic or
ultrasonic technologies. This guide explores the engineering principles, cost
drivers, and selection criteria for Coriolis flow meters.

| Measurement Principles and Design

Before evaluating the cost, it is crucial to understand how these devices function,
as the complexity of the design directly impacts the price. A Coriolis flow meter
operates based on the Coriolis effect. Inside the meter body, one or two measuring
tubes are vibrated at their resonant frequency by an electromagnetic drive coil.

| The Coriolis Effect

When a fluid (liquid or gas) flows through these vibrating tubes, the mass of the
fluid induces a Coriolis force. This force causes the tubes to twist or shift in phase.

1. Mass Flow: Sensors located at the inlet and outlet of the tubes detect the
oscillation. When there is no flow, the tubes vibrate in sync. When flow occurs, the
inlet and outlet sections vibrate out of phase. The time delay (phase shift) between
these two points is directly proportional to the mass flow rate.

2. Density: The resonant frequency at which the tubes vibrate changes depending
on the density of the fluid. A denser fluid increases the mass of the vibrating
system, lowering the frequency. This allows the meter to provide real-time density
measurements.
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3. Temperature: Since the elasticity of the measuring tubes changes with
temperature, an internal Resistance Temperature Detector (RTD) monitors the
tube temperature to provide compensation, ensuring accuracy across varying
process conditions.

| Tube Geometry

The geometry of the tubes—whether U-shaped, S-shaped, or straight—affects the
Coriolis flow meter cost. U-shaped tubes are generally more sensitive and easier to
manufacture for high-accuracy applications, whereas straight-tube designs are
preferred for hygienic applications or fluids that are prone to clogging, though they
often require more sophisticated electronics to detect the smaller phase shifts.

| Primary Drivers of Coriolis Flow Meter Cost

The price of a Coriolis meter can range from approximately $3,000 for small,
standard units to over $30,000 for large-bore, high-pressure, or exotic material
versions. Several technical factors dictate where a specific unit falls on this
spectrum.

| 1. Material of Construction

The standard material for most Coriolis meters is 316L stainless steel. However,
many industrial processes involve aggressive chemicals that require more resilient
materials.

Stainless Steel (316L): The baseline for cost.

Hastelloy C-22/C-276: Frequently used for highly corrosive acids; can increase the
cost by 40% to 100%.

Titanium or Tantalum: Used for specialized chemical applications or
weight-sensitive environments; these represent the highest cost tier.
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| 2. Line Size and Flow Capacity

Coriolis meters are significantly more expensive as the diameter increases. Unlike
some technologies where the electronics represent the bulk of the cost, the
physical mass and precision machining required for large Coriolis tubes (e.g.,
DN200 or 8-inch lines) drive the price up exponentially.

| 3. Accuracy and Calibration

Standard Coriolis meters typically offer mass flow accuracy of +0.2% to +£0.5%.
High-precision models designed for custody transfer—where fluids are bought and
sold based on the meter reading—offer accuracies of +0.1% or better. Achieving
this level of precision requires more rigorous factory calibration and higher-grade
sensor components, adding to the Coriolis flow meter cost.

| 4. Pressure and Temperature Ratings

Standard units are typically rated for pressures up to 40 bar (approx. 580 psi).
Applications in the oil and gas industry often require ratings exceeding 100 bar or
even 400 bar. High-pressure housings and thicker-walled measuring tubes increase
material costs and engineering complexity. Similarly, cryogenic or high-heat
versions (operating above 200°C) require specialized thermal decoupling for the
electronics.

| 5. Transmitter and Communications

The "brain" of the meter, the transmitter, can be integrated (compact) or remote.
Remote transmitters require additional cabling and housing, increasing the price.
Furthermore, the choice of communication protocol (4-20mA HART, Modbus RS485,
Profibus, or Foundation Fieldbus) can influence the final quote.
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|Se|ection Table: Cost vs. Application

The following table provides a general comparison of how different specifications
influence the relative Coriolis flow meter cost and application suitability.

Feature Typical Common Size Range Relative Typical
Level Accuracy Materials (DN) Cost Index Application
Standard +0.2% to 316L 15 -50 mm Low - Mid Water, light
0.5% Stainless oils,
Steel non-corrosive
chemicals
High-Precision +0.1% 316L 25 - 100 mm Mid - High Custody
Stainless transfer,
Steel high-value
additives
Chemical/Acid +0.2% Hastelloy / 15 - 80 mm High Sulfuric acid,
Tantalum chlor-alkali
processes
Large Scale +0.1% to 316L 150 - 300 Very High Bulk loading,
0.2% Stainless mm marine
Steel bunkering
High +0.2% Specialized 10 - 50 mm High CNG
Pressure Alloys dispensing,
chemical
injection

Installation Considerations and Total Cost of
Ownership

When evaluating the Coriolis flow meter cost, it is a mistake to look only at the

purchase price (CAPEX). The Total Cost of Ownership (TCO) includes installation
and maintenance.
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| Installation Requirements

One of the advantages of Coriolis meters is that they generally do not require long
straight runs of pipe before or after the meter, unlike turbine or orifice plate
meters. This can reduce piping costs in tight installations. However, they are
sensitive to external vibration. To ensure accuracy and protect the instrument:

Support: The meter must be rigidly supported on both the inlet and outlet flanges.

Orientation: For liquid applications, the tubes should point downward (to avoid gas
trapping). For gas applications, they should point upward (to avoid liquid trapping).

Entrained Air: The presence of air bubbles in a liquid stream can disrupt the
oscillation of the tubes, leading to measurement errors. High-end meters with
advanced digital signal processing (DSP) can handle "slug flow" better, but these
units come with a higher Coriolis flow meter cost.

| Maintenance and Longevity

Coriolis meters have no moving parts in the fluid stream, which means they suffer
from very little mechanical wear. This leads to a lower maintenance cost over time
compared to mechanical meters. However, if the tubes are eroded by abrasive
slurries or corroded by incompatible chemicals, the entire sensor unit usually
needs replacement, which is a significant expense.

| Limitations and When to Choose Alternatives

Despite their benefits, Coriolis meters are not always the most cost-effective
choice.

1. Large Pipe Diameters: In pipes larger than 250mm (10 inches), the cost of a
Coriolis meter becomes prohibitive for most applications. In these cases, ultrasonic
or electromagnetic meters are often preferred.

2. Low-Pressure Gas: Because gas has very low mass, it can be difficult for a
Coriolis meter to generate a sufficient phase shift at low pressures.
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3. Budget Constraints: If the process only requires £2% accuracy and the fluid is a
simple conductive liquid like water, an electromagnetic flow meter will provide a
much better cost-to-performance ratio.

For industrial operators managing tank farms or chemical storage, flow
measurement is often paired with level measurement to ensure mass balance. For
reliable level instrumentation that complements your flow systems, you can
Review product options and application support on our Main Page to find the right
hydrostatic, radar, or ultrasonic level sensors for your facility.

| Frequently Asked Questions (FAQ)

Q: Why is the Coriolis flow meter cost so much higher than a thermal mass meter?

A: Thermal mass meters rely on the heat transfer properties of the fluid, which are
dependent on the fluid's composition. Coriolis meters measure mass directly via
inertia, making them inherently more accurate and independent of fluid properties,
which requires more complex mechanical and electronic engineering.

Q: Can | use a Coriolis meter for steam?

A: While technically possible for some types of steam, it is generally not
cost-effective or recommended due to high temperatures and the potential for
two-phase flow (wet steam), which can cause significant measurement errors.

Q: How often does a Coriolis meter need recalibration?

A: Because there is no mechanical wear, many Coriolis meters can go several
years without needing recalibration, depending on the criticality of the process and
local regulations. However, an annual zero-point check is recommended.

Q: Does the orientation of the meter affect the price?

A: No, the orientation (horizontal vs. vertical) does not affect the purchase price,
but it does affect the installation cost and the performance of the meter regarding
trapped air or sediment.
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| Conclusion

While the initial Coriolis flow meter cost is higher than many other technologies, its
ability to provide high-accuracy mass flow, density, and temperature in a single
maintenance-free package often results in a lower TCO for critical processes. By
carefully defining your accuracy requirements, material needs, and line sizes, you
can select a meter that provides the necessary data without over-specifying the
instrument. For comprehensive process control, integrating these flow solutions
with high-quality level measurement instruments ensures the highest level of
operational efficiency and safety.
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