Grease Flow Meters

A practical guide to grease flow meters, covering the reader intent, the
relationship to grease flow meters, 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 maintenance and automation, the precise delivery of
lubricants is a critical factor in ensuring the longevity and reliability of rotating
equipment. Grease flow meters are specialized instruments designed to measure
the volume or mass flow rate of grease, a hon-Newtonian fluid characterized by
high viscosity and semi-solid consistency. Unlike standard water or oil meters,
grease flow meters must contend with high pressures, intermittent flow patterns,
and the unique rheological properties of lubricating greases. This guide provides a
technical overview of grease flow measurement principles, selection criteria, and
practical installation considerations for engineering professionals.

Measurement Principles for High-Viscosity
Lubricants

Measuring grease flow requires technology that can handle fluids that do not flow
easily and often contain solid thickeners. The most reliable method for this
application is Positive Displacement (PD). Positive displacement meters operate by
trapping a fixed volume of fluid and moving it through the meter body. The humber
of times these volumes are displaced determines the total flow.

| Oval Gear Meters

Oval gear meters consist of two high-precision elliptical gears that mesh together.
As grease enters the meter, the pressure of the fluid forces the gears to rotate.
Each rotation represents a specific volume of grease passed through the housing.
Because the gears are closely toleranced, the amount of "slip" or bypass is
minimal, even at high pressures and low flow rates. This makes them ideal for
NLGI Grade 1 and Grade 2 greases.
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| Helical Gear Meters

For applications involving extremely high viscosity or higher flow rates, helical
gear meters are often preferred. These feature two cycloidal-shaped screw gears
that mesh. The advantage of the helical design is a lower pressure drop across the
meter and a smoother, more continuous measurement compared to oval gears.
They are particularly effective in centralized lubrication systems where grease is
pumped over long distances.

| Piston and Nutating Disc Meters

In some specialized dosing applications, reciprocating piston meters or nutating
disc meters are used. Piston meters use the movement of a piston within a
chamber to measure discrete pulses of grease. These are highly accurate for very
small volumes (micro-dosing) but may be more susceptible to wear if the grease
contains abrasive contaminants.

| Technical Specifications and Evaluation Criteria

When selecting grease flow meters, engineers must look beyond basic flow rates.
The physical properties of the grease and the operational environment dictate the
necessary meter specifications.

| Viscosity and NLGI Grades

Grease is classified by its consistency using the National Lubricating Grease
Institute (NLGI) scale, ranging from 000 (fluid) to 6 (very hard). Most industrial
grease flow meters are calibrated for NLGI O to NLGI 2. Higher grades require
higher pump pressures to move the grease through the meter's internal
components. It is essential to confirm that the meter’s internal clearance is
compatible with the specific thickener type (e.g., Lithium, Calcium, or Polyurea)
used in the grease.
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| Pressure Ratings

Centralized lubrication systems often operate at high pressures to overcome the
resistance of long pipe runs and tight bearing clearances. It is common to see
operating pressures between 100 bar (1450 psi) and 400 bar (5800 psi). The flow
meter housing and seals must be rated for these peak pressures, including
potential pressure spikes during pump startup.

| Flow Rate and Turn-down Ratio

Grease flow is often intermittent. A meter might see a burst of flow for five
seconds followed by several minutes of inactivity. The meter must be sensitive
enough to start measuring at very low flow rates (often measured in cm3/min or
ml/min) while maintaining accuracy during the peak flow of the lubrication cycle.

| Comparison of Grease Flow Meter Technologies

Selecting the right technology involves balancing accuracy, pressure handling, and
cost. The following table summarizes the typical performance of common grease
flow meter types.

m Oval Gear Meter Helical Gear Meter Piston Meter

Typical Accuracy +0.5% to £1.0% +0.2% to £0.5% +1.0% to £2.0%

Viscosity Range Medium to High Very High Medium

Max Pressure 400 bar (5800 psi) 450 bar (6525 psi) 500 bar (7250 psi)

Flow Pattern Continuous/Pulsed Continuous Pulsed/Dosing

Maintenance Low (Few moving Moderate High (Seal wear)
parts)

Primary Use General Industrial Heavy Precise Lab Dosing

Industry/Mining
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| Installation Guidelines and Best Practices

Proper installation is paramount to achieving the rated accuracy of grease flow
meters. Because grease is a complex fluid, it does not behave like water in a pipe.

1. Filtration: Grease can sometimes contain clumps of thickener or environmental
contaminants. A 100-micron (or finer) filter should always be installed upstream of
the flow meter to prevent the gears from jamming or suffering premature wear.

2. Orientation: While many PD meters are position-insensitive, it is generally
recommended to install them in a way that prevents air pockets from being
trapped in the measurement chamber. A vertical upward flow is often the most
reliable orientation.

3. Elimination of Air: Air bubbles are highly compressible. If air is trapped in the
grease line, the meter will measure the volume of the air as if it were grease,
leading to significant over-reporting of lubricant delivery. Systems should be
thoroughly bled during commissioning.

4. Straight Pipe Runs: Unlike turbine or ultrasonic meters, positive displacement
grease flow meters do not typically require long straight runs of pipe before or
after the meter. This makes them suitable for compact machine-mounted
manifolds.

5. Signal Integration: Most modern meters provide a pulse output (NPN/PNP) or a
4-20mA analog signal. Ensure the PLC or monitoring system is configured to handle
the specific pulse frequency of the meter, which can be quite low in grease
applications.

For engineers looking to integrate these sensors into broader process control
systems, reviewing the Main Page of technical documentation can provide further
insights into how flow and level data are synchronized in industrial automation.

| Operational Limitations and Risks

While grease flow meters are robust, they are not without limitations.
Understanding these risks helps in designing a more resilient system.
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Temperature Sensitivity: As temperature increases, grease viscosity decreases.
While PD meters are relatively immune to viscosity changes compared to other
types, extreme temperature swings can affect the density of the grease and the
mechanical clearances within the meter. If the application involves high ambient
heat, a meter with temperature compensation or high-temperature seals
(Viton/FKM) is required.

Pressure Drop: Every flow meter introduces some resistance to flow. In gravity-fed
or low-pressure systems, the pressure drop across an oval gear meter might be
high enough to stall the flow. Always calculate the available system pressure
against the meter's pressure drop curve at the maximum expected grease
viscosity.

Shear Effects: Grease is shear-thinning. As it is forced through the small gaps in a
flow meter, its effective viscosity may drop. This usually does not affect the
volumetric measurement but can impact the downstream behavior of the grease
as it enters the bearing.

| Frequently Asked Questions (FAQ)

Q: Can grease flow meters measure oil as well?

A: Yes, most grease flow meters based on positive displacement technology can
measure oil. However, because oil has a lower viscosity, the "slip" through the
gears may be higher, potentially requiring a different calibration factor to maintain
accuracy.

Q: How often do these meters need calibration?

A: In standard industrial environments with clean grease, a grease flow meter can
operate for several years without recalibration. However, if the grease is abrasive
or if the system is critical for plant safety, annual verification is recommended.

Q: What happens if the meter jams?

A: If a gear meter jams due to a large contaminant, it will typically block the flow
of grease entirely. This is why many systems include a bypass valve or a
high-pressure alarm to detect a blocked line before damage occurs to the pump or
the lubricated machinery.



Grease Flow Meters

Q: Are there non-intrusive grease flow meters?

A: Ultrasonic (clamp-on) meters are generally not suitable for grease because the
high solids content and the presence of microscopic air bubbles in grease
attenuate the ultrasonic signal too severely for a reliable reading.

| Conclusion and Next Steps

Implementing grease flow meters is a proactive step toward digitalizing
maintenance and reducing mechanical failures. By moving from "time-based"
lubrication to "volume-based" lubrication, facilities can ensure that every bearing
receives the exact amount of grease required, regardless of pump efficiency or
line resistance.

When planning a lubrication monitoring project, engineers should confirm the NLGI
grade of the grease, the maximum system pressure, and the minimum required
flow rate. For further technical specifications and to explore a wider range of
industrial measurement solutions, please refer to the Main Page for detailed
product support and application engineering resources.



