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Endress Hauser Promass 300

A practical guide to endress hauser promass 300, covering the reader intent, the
relationship to endress hauser promass 300, 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 automation, precision in fluid measurement
is a cornerstone of operational efficiency and safety. The Endress Hauser Promass
300 represents a sophisticated iteration of Coriolis mass flow technology, designed
to provide multi-variable measurement capabilities within a single device. While
primarily categorized as a flowmeter, its ability to provide real-time density and
temperature data makes it a critical component in complex level measurement
and inventory management systems.

For engineers and plant managers, understanding the integration of such high-end
instrumentation with dedicated level measurement solutions, such as those
provided on our Main Page, is essential for optimizing process control. This article
explores the technical foundations of the Endress Hauser Promass 300, its
selection criteria, and its role alongside traditional level sensing technologies.

| Measurement Principles: The Coriolis Effect

The Endress Hauser Promass 300 operates on the Coriolis principle. To understand
its application, one must first grasp the physical mechanics involved. The device
contains one or more measuring tubes that are vibrated by an exciter at their
resonant frequency.

When a fluid (liquid or gas) flows through these vibrating tubes, the mass flow
creates a Coriolis force. This force causes a distortion or a "twist" in the tube's
oscillation. Sensors located at the inlet and outlet of the tubes measure the phase
shift in the vibration. This phase shift is directly proportional to the mass flow rate.

Simultaneously, the resonant frequency of the tubes varies depending on the
density of the fluid. A denser fluid results in a lower vibration frequency, while a
less dense fluid increases it. By measuring this frequency, the Promass 300
provides highly accurate density readings. Temperature is also monitored via
integrated sensors to compensate for thermal expansion of the measuring tubes.
This multi-variable approach allows for the calculation of volume flow and
concentration, making it a versatile tool in industries ranging from chemical
processing to food and beverage.
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| Technical Features of the Proline Promass 300

The "300" designation refers to the transmitter part of the device. The Proline 300
transmitter is designed for seamless integration into modern industrial
ecosystems. Key features include:

Heartbeat Technology: This is a diagnhostic and verification suite that allows for
continuous self-monitoring. It enables users to perform device verification without
interrupting the process, significantly extending calibration cycles.

Web Server Integration: The transmitter includes an integrated web server,
allowing technicians to access device data, configuration settings, and diagnostics
via a standard laptop and web browser, bypassing the need for specialized
proprietary software.

Digital Communication: It supports a wide array of industrial protocols, including
HART, Modbus RS485, EtherNet/IP, PROFINET, and FOUNDATION Fieldbus. This
ensures compatibility with existing Distributed Control Systems (DCS) and
Programmable Logic Controllers (PLC).

Seamless Data Management: The HistoROM data storage concept ensures that all
device parameters and event logs are backed up, facilitating easy replacement of
electronics without data loss.

| Integration with Level Measurement Systems

While the endress hauser promass 300 is a flowmeter, its density measurement
capability is invaluable for level measurement applications, particularly those
involving hydrostatic pressure.

In hydrostatic level measurement, the pressure at the bottom of a tank is
converted to a level reading based on the fluid's density. If the density changes
due to temperature fluctuations or varying concentrations, the level reading will
become inaccurate. By using the real-time density data from a Coriolis meter like
the Promass 300, the control system can dynamically compensate the hydrostatic
level transmitter's output.
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Furthermore, in applications where mass-based inventory is required (measuring
the total weight of the product in a tank rather than just its height), the Promass
300 serves as the primary instrument for monitoring the mass entering or leaving
the vessel. This is often used in conjunction with radar or ultrasonic level sensors
to provide a redundant and highly accurate inventory profile. For more information
on selecting the right level sensors for these applications, users can Review
product options and application support.

| Selection Criteria and Sensor Types

Choosing the correct sensor for the Promass 300 transmitter depends on the
specific requirements of the process fluid and the environment. The following table
outlines the common sensor types associated with this series:

Sensor Type Primary Application Key Characteristic

Promass F Universal application High accuracy, robust
against process influences.

Promass E Basic applications Cost-effective for standard
flow measurement.

Promass Q Oil & Gas / High Pressure Specialized for fluids with
entrained gas
(Micro-bubbles).

Promass P Life Sciences / Sterile Designed for hygienic
applications with ASME BPE
compliance.

Promass S Food & Beverage Easy to clean, hygienic

design with 3-A and EHEDG
certification.

Promass O High Pressure / Offshore Specifically designed for
high-pressure environments.

Promass X High Throughput Large diameter sensor for
maximum flow rates.
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| Key Evaluation Factors:

1. Fluid Properties: Is the fluid corrosive, abrasive, or viscous? (e.g., Promass F for
general use vs. Promass | for high viscosity).

2. Accuracy Requirements: Does the application require 0.05% or 0.1% accuracy?

3. Process Conditions: What are the maximum pressure (measured in bar) and
temperature (measured in °C) limits?

4. Installation Space: Is a compact or remote transmitter configuration required?

| Installation Considerations and Best Practices

To ensure the long-term accuracy and reliability of the endress hauser promass
300, strict adherence to installation guidelines is required.

| Orientation

For liquid applications, the sensor should ideally be installed in a vertical pipe with
the flow moving upward. This ensures the tubes remain full and prevents the
accumulation of air bubbles. If horizontal installation is necessary, the sensor
should be mounted in a way that prevents sediment buildup or gas trapping
(usually with the tubes pointing downward for liquids and upward for gases).

| Vibration and Stress

Coriolis meters are sensitive to external vibrations that match their resonant
frequency. It is essential to support the piping both upstream and downstream of
the meter. Mechanical stress on the flanges should be avoided, as it can distort the
measuring tubes and introduce zero-point errors.
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| Zero-Point Adjustment

After installation and under actual process conditions (temperature and pressure),
a zero-point adjustment must be performed. This is done by filling the meter with
the process fluid, ensuring there is zero flow, and then triggering the adjustment
via the transmitter interface.

| Straight Pipe Runs

Unlike many other flow technologies (such as magnetic or ultrasonic), Coriolis
meters generally do not require long straight pipe runs before or after the device.
However, to minimize turbulence, it is still advisable to avoid placing valves or
high-degree bends immediately adjacent to the sensor.

| Limitations and Operational Risks

Despite its advanced technology, the endress hauser promass 300 has limitations
that must be managed:

1. Entrained Gas: While the Promass Q is designed to handle some gas
entrainment, significant amounts of air or gas in a liquid stream can cause
"stalling" of the vibration, leading to measurement errors.

2. Pressure Drop: The geometry of Coriolis tubes can cause a noticeable pressure
drop, which must be accounted for in pump sizing and system design.

3. Initial Cost: The Promass 300 is a premium instrument. For simple level or flow
applications where high-precision mass and density are not required, technologies
like Welk's ultrasonic or radar level meters may be more cost-effective.

4. Weight: Larger sensors (like the Promass X) are extremely heavy and require
specialized structural supports.
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| Frequently Asked Questions (FAQs)

Q: Can the Promass 300 measure level directly?

A: No, it is a flow and density meter. However, it provides the density data
required to calculate level in hydrostatic systems or monitors the mass flow into a
tank for inventory purposes.

Q: What is the maximum temperature the Promass 300 can handle?

A: Depending on the sensor model (e.g., Promass F), it can handle process
temperatures up to +350°C (+662°F).

Q: How does Heartbeat Technology benefit maintenance?

A: It provides a documented verification of device health without removing the
meter from the line, which helps in meeting regulatory requirements and reducing
downtime.

Q: Is the Promass 300 suitable for gas measurement?

A: Yes, Coriolis meters are excellent for high-pressure gas measurement, though
sizing must be carefully calculated due to the lower density of gases compared to
liquids.

| Conclusion

The Endress Hauser Promass 300 is a versatile and highly accurate instrument that
plays a vital role in modern process control. By providing mass flow, density, and
temperature in a single device, it offers a level of insight that traditional volumetric
meters cannot match. When integrated into a broader instrumentation
strategy—including the specialized level measurement solutions found on our Main
Page—it enables industrial operators to achieve unprecedented levels of precision
in both flow and inventory management.
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Whether you are dealing with complex chemical reactions, hygienic food
processes, or high-pressure oil and gas applications, the combination of Coriolis
technology and dedicated level sensing ensures a robust and reliable
measurement infrastructure.

Welk Reference Guide 8



