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In industrial process control, the 6 mag meter—or a 6-inch (DN150)
electromagnetic flow meter—serves as a cornerstone for measuring the volumetric
flow of conductive liquids. These instruments are favored for their lack of moving
parts, minimal pressure drop, and high accuracy across a wide dynamic range.
Whether managing municipal water distribution, chemical processing, or
wastewater treatment, understanding the technical nuances of the DN150 size is
critical for ensuring long-term system reliability.

As a professional manufacturer, Welk provides high-performance level and flow
measurement solutions designed to meet the rigorous demands of modern
industry. For those seeking specific product configurations or technical support,
visiting the Main Page offers a comprehensive overview of available technologies.

Understanding the Principles of Electromagnetic
Flow Measurement

The operation of a 6 mag meter is based on Faraday’s Law of Electromagnetic
Induction. This principle states that a conductor moving through a magnetic field
produces an electrical signal within the conductor, which is directly proportional to
the velocity of the movement.

In the context of a flow meter:

1. The Magnetic Field: The meter body contains two electromagnetic coils that
generate a constant magnetic field (B) across the cross-section of the pipe.

2. The Conductor: The conductive liquid flowing through the pipe acts as the
moving conductor. For the meter to function, the fluid must have a minimum
conductivity, typically $\ge 5 \mu S/cm$.

3. The Induced Voltage: As the liquid moves at a velocity (v) through the magnetic
field, a voltage (E) is induced. This voltage is picked up by two electrodes mounted
on opposite sides of the pipe wall.

4. The Equation: The relationship is defined as $E = B \times v \times D$, where
$D$ is the distance between the electrodes (the pipe diameter).
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Because the magnetic field strength and the pipe diameter are constant, the
induced voltage is linearly proportional to the flow velocity. The transmitter then
converts this voltage signal into a standard output, such as 4-20mA, pulse, or
digital communication (Modbus, Hart, or Profibus).

|Key Specifications of a 6-inch (DN150) Mag Meter

A 6-inch (DN150) mag meter is typically used in medium-to-large scale piping
systems. The following table outlines the standard technical parameters for a Welk
DN150 electromagnetic flow meter.

Specification (Metric) Specification (Imperial)

Nominal Diameter DN150 6 inches

Standard Flow Range 32 to 636 $m~™3/h% 140 to 2,800 GPM

Accuracy +0.5% (Standard), £0.2% +0.5% (Standard), £0.2%
(Optional) (Optional)

Minimum Conductivity $\ge 5 \mu S/cm$ $\ge 5 \mu S/cm$

Pressure Rating 1.0, 1.6, 2.5, 4.0 MPa 150#, 300# ANSI

Fluid Temperature -20°C to +160°C (Liner -4°F to +320°F
dependent)

Protection Class IP65 (Compact), IP67/IP68 NEMA 4X / NEMA 6P
(Remote)

| Material Selection for 6 Mag Meter Components

The longevity of a 6 mag meter depends heavily on the compatibility of its wetted
parts with the process fluid. The two primary components to consider are the liner
and the electrodes.

Welk Reference Guide 3



WELK REFERENCE GUIDE 6 Mag Meter

| Liner Materials

Since the meter body is usually made of carbon steel or stainless steel, an
insulating liner is required to prevent the induced voltage from shorting out against
the pipe wall.

PTFE (Teflon): Excellent for strong acids, bases, and high temperatures. However,
it is susceptible to mechanical damage from abrasive slurries.

Hard Rubber: The standard choice for water treatment and general industrial
water. It offers good chemical resistance and is cost-effective.

Polyurethane (PU): Highly resistant to abrasion, making it ideal for slurries,
sand-laden water, and mining applications.

PFA: Similar to PTFE but with better vacuum resistance and higher temperature
stability.

| Electrode Materials

The electrodes must be able to withstand the chemical nature of the fluid without
corroding.

Stainless Steel 316L: Suitable for water, wastewater, and mildly corrosive
chemicals.

Hastelloy C: Used for seawater, salt solutions, and oxidizing acids.
Titanium: Preferred for chlorides, hypochlorites, and seawater applications.

Tantalum: Reserved for highly aggressive acids like hydrochloric or sulfuric acid.
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Industrial Applications for DN150 Magnetic Flow
Meters

The 6 mag meter is a versatile tool across various sectors. Its ability to handle
fluids with suspended solids makes it particularly valuable where other meter
types might fail.

| 1. water and Wastewater Management

In municipal systems, DN150 meters are used for monitoring effluent discharge,
influent flow to treatment plants, and distribution within large residential or
industrial zones. They provide the accuracy needed for billing and regulatory
compliance.

| 2. Chemical Processing
Because mag meters can be lined with exotic materials like PFA, they are the go-to

solution for measuring corrosive chemicals. In a chemical plant, a 6-inch line often
handles bulk raw material transfer or large-scale neutralization processes.

| 3. Pulp and Paper Industry
The measurement of pulp stock requires a meter that can handle high fiber

content without clogging. The unobstructed flow tube of the 6 mag meter ensures
that fibers do not wrap around internal components.

| 4. Mining and Slurry Handling

In mining operations, water used for transport (slurry) is often abrasive. By using a
6 mag meter with a polyurethane liner and tungsten carbide electrodes, operators
can achieve accurate flow data while minimizing wear and tear.
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| Installation Requirements and Best Practices

Proper installation is paramount to the accuracy of a 6 mag meter. Even the most
advanced instrument will provide incorrect data if the hydraulic conditions are
poor.

| Straight Pipe Runs

To ensure a stable flow profile, the meter requires straight pipe sections before
and after the installation point. The industry standard is typically:

Upstream: 5 times the pipe diameter (5D = 750 mm for a 6-inch meter).
Downstream: 2 times the pipe diameter (2D = 300 mm for a 6-inch meter).

If there are valves or pumps immediately upstream, these requirements may
increase to 10D or more.

| Pipe Orientation and Filling

The mag meter must always be full of liquid to measure accurately.

Vertical Installation: Flowing upwards is the ideal orientation, as it ensures the pipe
remains full and prevents air bubbles from collecting at the electrodes.

Horizontal Installation: The electrodes should be positioned on a horizontal plane
(at the 3 o'clock and 9 o'clock positions) to prevent interference from sediment at
the bottom or air pockets at the top.

| Grounding

Because the induced voltage is very small (often in the millivolt range), electrical
noise can easily distort the signal. The meter must be properly grounded to the
fluid. If the piping is plastic or lined, grounding rings or a third grounding electrode
must be used to establish a reference potential.
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| Limitations and Critical Considerations

While the 6 mag meter is highly effective, it is not a universal solution. Engineers
must consider the following limitations:

Conductivity: It cannot measure non-conductive fluids like oils, hydrocarbons, or
deionized water (unless the conductivity is specifically verified to be above the
threshold).

Gas Content: Large bubbles or entrained air will cause significant measurement
errors and can lead to "empty pipe" alarms.

Vacuum Conditions: Some liners, particularly PTFE, can collapse or be pulled away
from the meter body under vacuum conditions. If a vacuum is possible, PFA or
reinforced liners should be specified.

Velocity Limits: For optimal accuracy and to prevent liner wear, flow velocity
should generally be maintained between 0.5 m/s and 10 m/s.

| Selection Guide and Technical Comparison

When selecting a 6 mag meter, use the following checklist to ensure the device
matches the application requirements.
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_

Integral vs. Remote Use integral for easy access; use remote if
the pipe is submerged, high-vibration, orin a
high-temperature area.

Power Supply Options include 220V AC, 24V DC, or Battery
Powered (for remote sites without
infrastructure).

Communication Does the PLC require 4-20mA, Modbus RTU,
or Hart?

Liner Choice Choose based on the "worst-case" chemical

and temperature profile of the fluid.

Flange Standard Ensure the flange rating (e.g., DIN PN16 or
ANSI 150#) matches the existing piping.

For detailed engineering drawings and data sheets, refer to the technical resources
on the Main Page.

| Maintenance and Troubleshooting

One of the primary benefits of the 6 mag meter is that it requires very little
maintenance. However, periodic checks are recommended to ensure performance.

1. Electrode Fouling: In applications like wastewater or oil-water separators, fats,
oils, and grease (FOG) can coat the electrodes. If the sighal becomes sluggish or
drifts, the electrodes may need cleaning. Some modern meters offer an "electrode
cleaning" function via high-frequency pulses.

2. Zero-Point Calibration: Over time, the zero point may shift. This should be
checked by ensuring a "dead stop" (zero flow) in a full pipe and verifying the meter
reads zero.

3. Insulation Resistance: If the meter provides erratic readings, check the
insulation resistance between the electrodes and the ground to ensure the liner
has not been breached.
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| Frequently Asked Questions (FAQs)

Q: Can a 6 mag meter measure flow in both directions?

A: Yes, most modern electromagnetic flow meters are bi-directional. They can be
configured to measure flow in both directions and provide separate totals for
forward and reverse flow.

Q: What happens if the pipe is only half full?

A: The meter will provide an inaccurate reading, usually higher than the actual
flow, because it assumes the entire cross-sectional area of the DN150 pipe is filled
with moving liquid. Most meters include an "empty pipe detection” circuit to alert
the user to this condition.

Q: How long does a 6 mag meter typically last?

A: With proper material selection and installation, a mag meter can easily last 10
to 20 years. The absence of moving parts means there is no mechanical wear; the
primary failure modes are liner degradation or electronic component aging.

Q: Is a 6 mag meter suitable for high-pressure hydraulic oil?

A: No. Hydraulic oil is a non-conductive hydrocarbon. For such applications, a
turbine meter, gear meter, or ultrasonic meter would be more appropriate.

Q: Does the 6 mag meter require frequent recalibration?

A: Generally, no. Because the measurement is based on physical constants and the
geometry of the pipe, the calibration remains stable. Many regulated industries
require an annual verification, which can often be done in-situ using electronic
verification tools without removing the meter from the line.

In conclusion, the 6 mag meter is a robust and reliable instrument for a wide array
of industrial flow measurement tasks. By paying close attention to liner and
electrode materials, and adhering to strict installation guidelines, users can ensure
high-accuracy data for their process control systems. For more information on
industrial level and flow measurement, visit Welk's Main Page.
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