Malema Flow Sensors

A practical guide to malema flow sensors, covering the reader intent, the
relationship to malema flow sensors, 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, precision fluid handling is
paramount, particularly within the semiconductor, biopharmaceutical, and
chemical processing sectors. Malema flow sensors have established a significant
presence in these industries by specializing in high-purity and highly corrosive
applications. For engineers and system designers, understanding the specific
measurement principles, material compatibilities, and integration requirements of
these sensors is essential for maintaining process integrity.

While flow measurement tracks the movement of media through a pipeline, itis
often paired with advanced level measurement technologies to provide a
comprehensive view of a facility's inventory and process dynamics. For those
seeking to harmonize their flow data with robust tank monitoring, it is helpful to
Review product options and application support on the Welk Main Page to see how
radar and ultrasonic level sensors complement flow instrumentation.

| Measurement Principles of Malema Flow Sensors

Malema utilizes several distinct physical principles to measure flow, each suited to
specific fluid properties and environmental conditions. The three most common
technologies found in their catalog include Coriolis, Ultrasonic, and Vortex
shedding.

| Coriolis Mass Flow Measurement

Coriolis sensors are widely regarded as the gold standard for accuracy because
they measure mass flow directly, rather than volume. The principle relies on the
Coriolis effect: as fluid moves through a vibrating tube, it induces a twist in the
tube due to the inertia of the moving mass. Sensors detect the phase shift between
the inlet and outlet sides of the tube. This phase shift is directly proportional to the
mass flow rate. Because mass is independent of temperature and pressure
changes, Coriolis sensors provide exceptional stability in fluctuating environments.
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|UItrasonic (Transit-Time) Measurement

For high-purity applications where contact with metal must be avoided, ultrasonic
sensors are often preferred. These sensors use pairs of transducers to send
ultrasonic pulses through the fluid. The "transit time" difference between pulses
traveling with the flow and those traveling against it is used to calculate the flow
velocity. Malema often constructs these sensors using PFA (Perfluoroalkoxy) to
ensure that the sensor body does not leach contaminants into the process stream,
making them ideal for the semiconductor industry.

| Vortex Shedding Principle

Vortex flow meters operate based on the Von Karman effect. When a fluid passes a
"bluff body" (a non-streamlined object) placed in the flow stream, it creates
alternating vortices. The frequency at which these vortices are shed is directly
proportional to the velocity of the fluid. These sensors are valued for their lack of
moving parts and their ability to handle high-temperature and high-pressure fluids
effectively.

| Technical Selection Criteria

Selecting the correct malema flow sensors requires a detailed analysis of the
process media and the required output data. Engineers should evaluate the
following parameters before procurement:

| Material Compatibility

In chemical and semiconductor manufacturing, the wetted materials must be
chemically inert. Malema sensors frequently utilize PFA, PTFE, and high-grade
stainless steel. PFA is particularly critical for handling aggressive acids (like HF or
HCI) and ultra-pure water (UPW) where ionic contamination must be minimized.
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| Flow Range and Turn-down Ratio

The turn-down ratio defines the range over which the sensor can measure
accurately. For example, a sensor with a 20:1 turn-down ratio can measure from
100 L/min down to 5 L/min. It is vital to ensure the expected process flow falls
within the linear range of the sensor to avoid measurement drift.

| Accuracy and Repeatability

For dosing and blending applications, accuracy (the closeness to the true value)
and repeatability (the ability to provide the same result under identical conditions)
are critical. Coriolis meters typically offer accuracy within £0.5% of the rate, while
ultrasonic and vortex meters may range from +1% to +2% depending on the fluid
profile.

Sensor Type Typical Accuracy Wetted Materials Primary
Application

Coriolis +0.5% PFA, Stainless Steel Chemical Blending,
Dosing

Ultrasonic +1.0% PFA High-Purity Liquids,
UPW

Vortex +2.0% PFA, PVDF General Chemical
Flow

Paddlewheel +5.0% Plastic Basic Water
Monitoring

| Installation Guidelines and Best Practices

Even the most accurate malema flow sensors will underperform if installed
incorrectly. Proper mechanical and electrical installation ensures the longevity of
the instrument and the reliability of the data.
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| Piping and Orientation

Most flow sensors require a fully developed flow profile to function correctly. This is
achieved by maintaining a minimum length of straight pipe before and after the
sensor. A common rule of thumb is 10D (ten times the pipe diameter) upstream
and 5D downstream.

Horizontal Installation: Ensure the pipe is always full. If the pipe is partially empty,
ultrasonic and Coriolis sensors will fail to report accurate data.

Vertical Installation: Flow should ideally move upward. This ensures the sensor
remains flooded and helps prevent the entrapment of air bubbles, which can cause
signal noise.

| Avoiding Interference

Ultrasonic sensors are sensitive to acoustic noise and vibration. They should be
installed away from heavy pumps or valves that generate significant cavitation.
For Coriolis meters, mechanical vibration from the piping system can interfere with
the tube's natural frequency; therefore, robust mounting and vibration-dampening
supports are recommended.

| Electrical Integration

Modern industrial sensors typically output a 4-20mA analog signal or digital
protocols such as Modbus or HART. Ensure that shielded cabling is used to prevent
electromagnetic interference (EMI) from high-voltage equipment. Proper grounding
of the sensor body is also essential, especially in plastic piping systems where
static electricity can build up.
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| Integrating Flow with Level Measurement Systems

In many B2B industrial environments, flow sensors do not operate in isolation.
They are part of a larger mass balance or inventory management system. While
malema flow sensors monitor the rate of transfer, level measurement
instruments—such as those found on the Main Page of specialized
manufacturers—monitor the total volume within a vessel.

| Mass Balance Calculations

By combining flow rate data with tank level data, engineers can perform real-time
mass balance. If the flow meter indicates 500 liters have been pumped into a tank,
but the radar level sensor only shows an increase of 450 liters, it indicates a
potential leak, a calibration error, or significant foaming/evaporation. This
dual-verification system is critical for safety in chemical storage.

| Redundancy and Safety

In critical applications, using a flow sensor as a primary control and a level switch
as a high-level alarm provides necessary redundancy. For example, if a flow sensor
fails to register a "stop" command, a hydrostatic or ultrasonic level transmitter
acts as a secondary failsafe to prevent tank overfill and environmental hazards.

| Limitations and Common Risks

While highly reliable, malema flow sensors have specific limitations that must be
managed:

1. Entrained Air: Bubbles in the liquid stream are the primary enemy of ultrasonic
and Coriolis meters. Air changes the speed of sound in the media and dampens the
vibration of Coriolis tubes, leading to "slug flow" errors.

2. Viscosity Limits: While Coriolis meters handle high viscosity well, vortex and
ultrasonic meters may struggle if the fluid becomes too thick to shed vortices or
allow clear signal transmission.
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3. Chemical Attack: While PFA is highly resistant, certain extreme temperatures or
specific fluorinated compounds can eventually degrade plastics. Always verify the
temperature-pressure rating of the sensor housing.

4. Scaling and Buildup: In water treatment or slurry applications, mineral scaling on
the internal walls of the sensor can change the internal diameter, leading to a
systematic over-reporting of flow rates.

| Maintenance and Troubleshooting

Maintenance requirements for Malema sensors are generally low due to the lack of
moving parts in their primary technologies. However, periodic verification is
recommended.

Zero Calibration: For Coriolis meters, it is essential to perform a "zero check"
during commissioning. This must be done with the pipe full of liquid and the flow
completely stopped.

Signal Strength Monitoring: For ultrasonic sensors, monitoring the signal-to-noise
ratio can provide early warning of scaling or transducer degradation.

Cleaning: In biopharma applications, ensure the sensors are compatible with
Clean-in-Place (CIP) or Steam-in-Place (SIP) protocols. PFA-lined sensors are
typically robust enough for these processes, but the maximum temperature limits
must be strictly observed.

| Frequently Asked Questions (FAQ)

Q: Can Malema flow sensors measure gas flow?

A: Yes, specifically their Coriolis and Vortex models are capable of measuring gas.
However, ultrasonic models are typically optimized for liquids unless specified as
gas-phase sensors.

Q: What is the maximum temperature for PFA-lined sensors?
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A: Most PFA-lined sensors can operate up to 150°C (302°F), though the pressure
rating often decreases as the temperature rises. Always consult the specific data
sheet for the pressure-temperature curve.

Q: Do these sensors require periodic recalibration?

A: While the factory calibration is stable, many regulated industries (like pharma)
require annual or bi-annual calibration verification using a master meter or
gravimetric scale to ensure compliance with ISO standards.

Q: How do | handle flow measurement in a plastic pipe system?

A: Ensure the sensor is properly supported so its weight does not stress the plastic
joints. Use flange adapters that match the pressure rating of your piping (e.g., DIN
or ANSI standards).

By carefully selecting the appropriate measurement principle and adhering to
rigorous installation standards, malema flow sensors provide the precision
necessary for modern industrial automation. When integrated with high-quality
level measurement solutions, they form the backbone of efficient and safe fluid
management systems.



