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In the rapidly evolving landscape of botanical processing, the industrial THC
extractor has become a cornerstone for producing high-quality concentrates.
Whether utilizing ethanol, hydrocarbons, or supercritical CO2, the efficiency of
these systems depends heavily on the precise monitoring and control of fluids.
Level measurement is a critical component in this process, ensuring that solvents
are managed safely, extraction vessels are filled to optimal levels, and recovery
tanks do not overflow.

For engineers and plant managers, selecting the right instrumentation for a THC
extractor involves understanding the physical properties of the solvents and the
extracts, as well as the environmental conditions of the processing facility. This
guide explores the measurement principles, selection criteria, and installation best
practices for level sensors used in industrial extraction environments.

| Measurement Principles for Extraction Systems

To effectively manage a THC extractor, several level measurement technologies
are employed, each operating on different physical principles. Understanding these
principles is the first step in ensuring process reliability.

|Radar Level Measurement (FMCW)

Frequency Modulated Continuous Wave (FMCW) radar is often considered the gold
standard for extraction applications. The sensor emits a continuous radar signal
with a constantly changing frequency. The signal reflects off the liquid surface and
is received by the antenna. The difference in frequency between the emitted and
received signal is proportional to the distance.

In a THC extractor, 80 GHz radar is particularly effective because its narrow beam
angle allows it to avoid internal obstructions like agitators or baffles. It is a
non-contact method, meaning the sensor is not affected by the corrosive or sticky
nature of the extraction fluids.

Welk Reference Guide 2



WELK REFERENCE GUIDE Thec Extractor

| Hydrostatic Level Measurement

Hydrostatic sensors measure the pressure exerted by a liquid column at the
bottom of a tank. This pressure is directly proportional to the height of the liquid
and its density (P = pgh). In extraction processes, hydrostatic transmitters are
often used in solvent storage tanks where the density remains relatively constant.
These sensors are robust and provide a direct measurement of the liquid head,
though they require contact with the medium.

| Ultrasonic Level Measurement

Ultrasonic sensors function by emitting high-frequency sound pulses. The time it
takes for the pulse to travel to the surface and back determines the distance.
While cost-effective, ultrasonic sensors can face challenges in a THC extractor if
heavy vapors or high-pressure environments are present, as these factors can
alter the speed of sound and attenuate the signal.

| Magnetic Level Gauges

For visual verification, magnetic level gauges are frequently installed on the side of
extraction vessels. A float containing a magnet moves with the liquid level, flipping
external flags or interacting with a reed chain transmitter. This provides a clear,
power-free visual indication that serves as a secondary check for electronic
sensors.

| Selecting Level Sensors for THC Extraction

Choosing the appropriate sensor for a THC extractor requires a comparison of
performance characteristics against the specific needs of the process stage. The
following table provides a general selection framework for common extraction
components.
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Process Stage Recommended Key Benefit Considerations
Technology
Solvent Storage Hydrostatic / Radar High accuracy for Density must be
inventory known for

hydrostatic

Extraction Vessel 80GHz Radar Non-contact; ignores Must handle
agitation pressurized
environments

Evaporator/Recovery Guided Wave Radar Stable in turbulent Probe must be
conditions compatible with
solvents
Waste/Slurry Tank Ultrasonic Cost-effective Avoid if heavy foam
is present
High-Level Alarm Tuning Fork Switch Redundant safety Requires point-level
contact

For a comprehensive overview of available sensor technologies and their technical
specifications, professionals can visit the Main Page to review product options and
application support.

| Application Engineering in THC Extraction

The environment inside a THC extractor is often characterized by volatile organic
compounds (VOCs), varying pressures, and the presence of viscous resins. These
factors necessitate specific engineering considerations.

| Managing Dielectric Constants

Radar sensors rely on the dielectric constant (er) of the material to reflect the
signal. Many solvents used in extraction, such as butane or hexane, have low
dielectric constants. Modern high-frequency radar meters are designed with high
sensitivity to track these "low-reflection” fluids accurately. If the er is extremely
low (below 1.5), guided wave radar (GWR) may be preferred as the probe
concentrates the radar energy.
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| Pressure and Temperature Fluctuations

Supercritical CO2 extraction involves extremely high pressures, often exceeding 70
bar (1000 psi). In these instances, the level sensor housing and process connection
must be rated for high-pressure service. Conversely, ethanol extraction may occur
at cryogenic temperatures (down to -40°C or lower). Sensors must be specified
with electronics and seals that can withstand these thermal extremes without
signal drift.

| Sanitary Requirements

Because the end product is intended for human consumption, the THC extractor
must adhere to sanitary design standards. Level sensors should feature stainless
steel (316L) construction and hygienic process connections, such as Tri-Clamp
fittings. This ensures that there are no "dead spaces" where bacteria or old
product can accumulate, facilitating Clean-in-Place (CIP) procedures.

| Installation Considerations

Proper installation is as important as sensor selection. Even the most advanced
radar meter will fail if placed incorrectly within the THC extractor.

1. Nozzle Height and Diameter: For non-contact radar, the nozzle should be as
short as possible to prevent signal interference. The diameter must be sufficient to
allow the radar beam to clear the nozzle edge.

2. Obstruction Avoidance: Sensors should be mounted away from fill streams,
agitator blades, and heating coils. If an obstruction is unavoidable, many modern
sensors offer "false signhal suppression" to map out and ignore these echoes.

3. Hazardous Area Ratings: Extraction facilities often deal with flammable solvents.
All electronic level instruments must carry appropriate explosion-proof or
intrinsically safe certifications (e.g., ATEX, IECEX, or UL Class |, Div 1/2).
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4. Mounting Position: Sensors should generally be mounted at 1/6th to 1/4th of the
tank diameter from the wall to minimize the impact of wall reflections while
avoiding the vortex created by central agitation.

| Limitations and Challenges

Despite advancements in technology, certain conditions remain challenging for
level measurement in a THC extractor:

Foaming: Heavy foam, common during the solvent recovery phase, can absorb
ultrasonic and radar signals. In these cases, a guided wave radar or a
displacement-based sensor may be more reliable.

Coating and Buildup: Cannabis resins are notoriously sticky. If a contact-based
sensor (like a tuning fork or hydrostatic diaphragm) becomes heavily coated, its
accuracy may degrade. Non-contact radar is the preferred solution to mitigate this
risk.

Vapor Clouds: High concentrations of solvent vapor can slow down ultrasonic
waves, leading to measurement errors. Radar is unaffected by vapors as it relies
on electromagnetic rather than acoustic waves.

|Frequent|y Asked Questions (FAQs)

Q: Can | use a single sensor for all stages of my THC extractor?

A: While radar is versatile, it may not be the most cost-effective choice for simple
water storage or waste tanks. It is better to match the sensor to the specific risks
and requirements of each vessel.

Q: How often do level sensors in extraction systems need calibration?

A: Most modern digital sensors (Radar/Ultrasonic) do not drift significantly.
However, for hydrostatic sensors, an annual calibration check is recommended,
especially if the process involves significant temperature cycling.

Q: What is the benefit of 80 GHz radar over 26 GHz radar?
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A: 80 GHz radar has a much narrower beam (approximately 3 to 6 degrees), which
makes it significantly easier to install in small extraction vessels or tanks with
internal structures without receiving interference from the tank walls or agitators.

Q: Are there level sensors that can handle both liquid and foam?

A: Guided wave radar is generally the best at "seeing through" light foam to the
liquid level, though very dense, wet foam may still present challenges. Some
advanced FMCW radars also feature algorithms to track the top of a foam layer if
required.

| Conclusion

Optimizing a THC extractor requires a meticulous approach to fluid management.
By understanding the measurement principles of radar, hydrostatic, and ultrasonic
technologies, engineers can select the most appropriate tools for their specific
extraction chemistry and vessel design. Prioritizing non-contact measurement,
hazardous area safety, and sanitary construction will ensure the long-term
reliability and purity of the extraction process. For those seeking to upgrade their
facility's instrumentation, reviewing technical data on the Main Page provides a
starting point for integrating high-precision level control into modern industrial
extraction systems.
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