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Cannabis Extraction Machine

A practical guide to cannabis extraction machine, covering the reader intent, the
relationship to cannabis extraction machine, 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 rapidly evolving industrial hemp and cannabis sector, the cannabis
extraction machine serves as the core of production, transforming raw biomass
into high-value oils, distillates, and isolates. For engineers and plant managers, the
efficiency of these machines is not merely a matter of throughput but of precise
process control. Accurate level measurement of solvents, crude extracts, and
refined oils is essential for automation, safety, and yield optimization.

As a professional manufacturer of industrial level measurement instruments, Welk
provides the sensing technologies required to monitor the complex fluids found
within an industrial cannabis extraction machine. This guide explores the
integration of level measurement principles within extraction systems, selection
criteria for different solvents, and technical considerations for hazardous
environments.

| Measurement Principles for Extraction Processes

Before selecting instrumentation for a cannabis extraction machine, it is necessary
to understand the underlying physics of the most common level measurement
technologies. Each principle offers specific advantages depending on the physical
properties of the fluid and the vessel environment.

|Radar Level Measurement (ToF)

Radar level meters operate on the Time-of-Flight (ToF) principle. High-frequency
microwave pulses (typically 26GHz or 80GHz) are emitted from the antenna,
reflect off the surface of the liquid, and return to the sensor. Because microwaves
travel at the speed of light, the distance is calculated based on the time delay. This
technology is highly effective for extraction machines because it is non-contact
and largely unaffected by changes in pressure, temperature, or the presence of
vapors.
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| Ultrasonic Level Sensing

Ultrasonic sensors emit high-frequency sound waves. The time taken for the echo
to return from the liquid surface determines the level. While cost-effective for
atmospheric storage of water or cleaning chemicals, ultrasonic sensors are
sensitive to the speed of sound, which can be altered by the heavy solvent vapors
often present in a cannabis extraction machine. They are best suited for stable,
non-volatile liquids.

| Hydrostatic Pressure Measurement

Hydrostatic transmitters measure the pressure exerted by a liquid column at the
bottom of a tank. Since pressure is directly proportional to the height of the liquid
and its density ($P = \rho gh$), these sensors provide a reliable continuous level
reading. In extraction systems, they are frequently used in large solvent storage
tanks where the density of the fluid remains relatively constant.

| Magnetic Level Gauges

Magnetic level gauges provide a high-visibility visual indication. A float containing
a magnet moves with the liquid level inside a bypass chamber, flipping magnetic
flags on an external scale. These are often paired with reed switches or
transmitters to provide both local and remote monitoring, which is critical for
manual safety checks on high-pressure CO2 extraction vessels.

Level Measurement Applications in Cannabis
Extraction

A cannabis extraction machine is rarely a single piece of equipment; it is a system
of interconnected vessels. Level sensors must be integrated at several critical
points to ensure continuous operation.

1. Solvent Reservoirs: Whether using ethanol, butane, or CO2, the solvent supply
must be monitored to prevent pump cavitation and ensure consistent
solvent-to-biomass ratios.
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2. Collection Vessels: After the extraction phase, the mixture of solvent and
cannabis oil (miscella) is collected. Level sensors here prevent overfilling and
signal the start of the solvent recovery cycle.

3. Separator and Evaporator Tanks: In these stages, the solvent is evaporated and
reclaimed. Monitoring the interface or the level of the concentrated oil is vital for
maintaining product purity and preventing thermal degradation.

4. Winterization and Filtration Units: During secondary processing, fats and waxes
are removed. Level transmitters help automate the transfer of chilled ethanol
solutions through filtration stages.

For detailed technical specifications on sensors compatible with these stages,
engineers can consult the Main Page for a full range of industrial solutions.

| Technical Selection Criteria

Selecting the right sensor for a cannabis extraction machine requires balancing
chemical compatibility with the physical constraints of the process. The following
table provides a comparison of technologies based on typical extraction
parameters.

Radar (80GHz) Hydrostatic Magnetic
Gauge
Accuracy =1 mm +0.25% of +0.1% to 0.5% +5 mm (visual)
range
Pressure Range Up to 10 MPa Atmospheric Up to 40 MPa Up to 20 MPa
(100 bar)
Temp. Range -40°C to -40°C to +80°C -20°C to -196°C to
+200°C +100°C +400°C
Vapor None High None None
Sensitivity
Contact Type Non-contact Non-contact Contact Contact (Float)
Best Application CO2/Hydrocarbon Water/Cleaning Bulk Ethanol High-Pressure
COo2
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| Installation and Safety Considerations

In the context of a cannabis extraction machine, safety is the primary engineering
concern. Many solvents used in the process, such as butane, propane, and ethanol,
are highly flammable, creating hazardous zones.

| Hazardous Area Classification

Level sensors installed on or near an extraction machine must comply with ATEX,
IECEX, or North American Class/Division standards. Typically, the interior of a
solvent tank is classified as Zone 0 (Class I, Div 1), requiring intrinsically safe (Ex
ia) or explosion-proof (Ex d) instrumentation. Welk provides certified instruments
designed to operate safely in these volatile atmospheres.

| Material Compatibility

Extraction fluids can be aggressive. Stainless steel (316L) is the standard for
wetted parts, but seals and gaskets must be carefully selected. For example, PTFE
or FFKM (Kalrez) seals are preferred for their resistance to terpenes and organic
solvents. If using hydrostatic sensors, the diaphragm material must be robust
enough to withstand the pressure cycles of the machine.

| Mounting and Dead Zones

Every level sensor has a "dead zone" or "blocking distance" near the antenna or
face of the sensor where measurement is impossible. When designing a cannabis
extraction machine, engineers must ensure that the sensor is mounted high
enough (often using a nozzle or standpipe) so that the maximum liquid level never
enters this dead zone. For radar sensors, avoiding internal obstructions like
agitator blades or baffles is crucial to prevent false echoes.
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| Limitations and Process Challenges

Despite the advanced technology available, certain conditions within a cannabis
extraction machine can challenge level measurement accuracy:

Foaming: During ethanol evaporation or CO2 depressurization, significant foaming
can occur. High-frequency radar is generally better at penetrating light foam, but
heavy, dense foam may require a guided wave radar (GWR) approach where the
signal follows a probe.

Vapor Clouds: In hydrocarbon extraction, the space above the liquid is filled with
heavy solvent vapors. This changes the dielectric constant of the medium through
which a radar signal travels, though the effect is usually negligible compared to the
error it causes in ultrasonic sensors.

Turbulence: High-speed filling or agitation can create a turbulent surface. Software
filtering and the use of stilling wells can help stabilize the level reading.

| Frequently Asked Questions (FAQ)

Q: Can | use a single level sensor for both CO2 and Ethanol extraction?

A: It depends on the pressure rating. A sensor desighed for atmospheric ethanol
storage will likely fail under the high pressures (above 7 MPa) required for
supercritical CO2 extraction. Always check the pressure and temperature ratings
of the instrument.

Q: How do | handle the high terpene content which seems to degrade my sensor
seals?

A: Terpenes act as strong solvents. We recommend using 316L stainless steel
wetted parts and FFKM (Perfluoroelastomer) O-rings, which offer the highest level
of chemical resistance in the industry.

Q: Is non-contact radar better than guided wave radar for cannabis oil?
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A: Non-contact radar is often preferred because it is easier to clean (CIP/SIP
compliant) and there is no probe for the thick oil to cling to. However, if the tank is
very narrow or has many internal obstructions, guided wave radar may provide a
more stable signal.

| Conclusion

Integrating the correct level measurement technology is a fundamental step in
optimizing a cannabis extraction machine for industrial-scale production. By
understanding the principles of radar, ultrasonic, and hydrostatic sensing, and
accounting for the specific challenges of solvent handling and hazardous area
safety, operators can ensure a reliable and efficient extraction process. For further
assistance in selecting the ideal instrumentation for your facility, please visit the
Main Page to view our comprehensive product catalog and application support
resources.
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