Marijuana Processing
Equipment

A practical guide to marijuana processing equipment, covering the reader intent,
the relationship to marijuana processing equipment, 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 landscape of industrial botanical extraction, the transition
from small-scale operations to high-throughput facilities has necessitated a shift
toward sophisticated automation. Marijuana processing equipment encompasses a
wide range of specialized machinery designed to extract, refine, and package
cannabinoids and terpenes. Central to the success of these industrial processes is
the precise control of fluids—ranging from volatile solvents like ethanol and butane
to highly viscous crude oils and wastewater. Accurate level measurement is not
merely a matter of inventory management; it is a critical requirement for process
safety, batch consistency, and regulatory compliance.

Fundamental Principles of Level Measurement in
Processing

Before selecting specific marijuana processing equipment for fluid management, it
is essential to understand the physical principles that govern level sensing
technologies. In a processing environment, different media and vessel conditions
require distinct measurement approaches.

#### Radar Level Measurement (Time-of-Flight)

Radar level meters, particularly those operating at high frequencies like 80 GHz,
utilize the Time-of-Flight (ToF) principle. The sensor emits a micro-pulse that
travels at the speed of light, reflects off the surface of the liquid, and returns to the
sensor. The distance is calculated based on the time interval. Because radar waves
do not require a physical medium for propagation, they are unaffected by vacuum,
pressure, or temperature fluctuations. This makes them ideal for solvent recovery
tanks where vapors are prevalent.

#### Ultrasonic Level Sensing
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Ultrasonic sensors function similarly to radar but use sound waves. The transducer
emits an ultrasonic pulse that reflects off the product surface. The accuracy of
ultrasonic sensors is dependent on the speed of sound, which varies with air
temperature. Most modern sensors include integrated temperature compensation.
However, because sound waves can be absorbed by heavy foam or distorted by
dense vapors, ultrasonic sensors are typically reserved for water-based
applications, such as nutrient mixing or wastewater management in cultivation and
processing facilities.

#### Hydrostatic Pressure Measurement

Hydrostatic level 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
liguid and its density ($P = \rho gh$), the level can be calculated accurately if the
density remains constant. This technology is robust and cost-effective for large
storage tanks, though it requires contact with the medium.

| Level Control in Extraction and Solvent Recovery

Extraction is the core stage of any marijuana processing facility. Whether using
ethanol, CO2, or hydrocarbons (butane/propane), the equipment must manage
large volumes of solvents under varying pressures and temperatures.

In ethanol extraction, the solvent is often chilled to cryogenic
temperatures—frequently as low as -40°C to -80°C (-40°F to -112°F)—to prevent
the extraction of unwanted waxes and chlorophyll. Level sensors in these tanks
must be rated for low-temperature operation and must be compatible with the
dielectric constant of the solvent. For example, ethanol has a relatively high
dielectric constant, making it an excellent target for radar level meters.

Solvent recovery systems, which use heat and vacuum to separate the solvent
from the extracted oil, present a different challenge. The presence of boiling
liquids and heavy vapors can interfere with traditional float switches. Non-contact
radar is the preferred choice here, as it can "see" through the vapor space to
provide a continuous, accurate reading of the remaining solvent levels, ensuring
the recovery process operates at peak efficiency.
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| Distillation and Refinement Monitoring

After the initial extraction, the "crude oil" undergoes refinement through processes
like winterization, filtration, and distillation (short-path or wiped-film). Marijuana
processing equipment used in distillation handles highly viscous fluids that can
coat and foul contact-based sensors.

In wiped-film evaporation, maintaining a consistent feed rate is vital. Level sensors
on the feed tank ensure the pump does not run dry, which could damage the
expensive glass or stainless steel components of the evaporator. Because the oils
are thick and sticky, non-contact radar or ultrasonic sensors are recommended to
avoid maintenance issues associated with material buildup on the sensor face. For
high-vacuum distillation environments, radar is superior because sound waves
(ultrasonic) cannot travel through a vacuum.

Selection Criteria for Marijuana Processing
Instrumentation

Choosing the right level measurement technology requires an analysis of the
chemical properties of the media and the physical environment of the tank. The
following table provides a comparison of common technologies used in the
industry.
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Technology

80GHz Radar

Ultrasonic

Hydrostatic

Magnetic Gauge

Level Switch

Typical Accuracy
Application

Solvent tanks, +2 mm
Crude oil,

Vacuum vessels

Nutrient tanks, +0.25% of

Wastewater, range
Water storage

Large bulk
storage, Vented
tanks

Visual tank Visual
level,
High-pressure

solvent

OQverfill
protection,
Pump dry-run

Point level

+0.1% to 0.5%

Non-contact,
ignores
vapors/foam,
high precision

Cost-effective,
easy to install

Simple, reliable,
no moving parts

No power
required, very
durable

High reliability
for safety loops

Cons

Higher initial
investment

Affected by
foam and heavy
vapors

Contact-based,
requires
constant
density

Manual reading,
potential for
mechanical
sticking

Provides only
"high/low" data,
no continuous
level

| Installation Considerations and Best Practices

To ensure the longevity and accuracy of level sensors within marijuana processing
equipment, several installation factors must be considered:

1. Blocking Distance (Dead Zone): Every non-contact sensor has a minimum
distance it cannot measure (the "dead zone"). Ensure the sensor is mounted high
enough so the liquid level never enters this zone, or the reading will be lost.

2. Internal Obstructions: In tanks with agitators, heating coils, or spray balls, radar
and ultrasonic sensors must be positioned to avoid reflections from these
structures. Using a sensor with a narrow beam angle (such as an 80GHz radar)
helps minimize interference.
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3. Sanitary Requirements: Processing equipment often requires 3-A or EHEDG
certified sanitary fittings (like Tri-Clamp mounts) to ensure there are no crevices
where bacteria or old product can accumulate. Stainless steel 316L is the standard
material for wetted parts.

4. Explosion-Proof Ratings: Many processing areas are classified as hazardous
(Class I, Div 1 or 2) due to the use of flammable solvents. Sensors must be
intrinsically safe or explosion-proof to comply with local fire codes and safety
regulations.

For engineers and facility managers looking to optimize their fluid management
systems, the Main Page of specialized instrument manufacturers provides detailed
technical specifications and configuration options for these critical components.

| Limitations and Environmental Factors

While modern instrumentation is highly advanced, certain environmental factors
can still limit performance. Foam is a common issue in extraction tanks; while
radar can often penetrate light foam, thick and dense foam may absorb the signal.
In such cases, a guided wave radar (GWR) or a specialized hydrostatic pressure
sensor may be more appropriate.

Temperature fluctuations also play a role. In outdoor bulk storage tanks, the
expansion and contraction of the liquid change its density, which can affect
hydrostatic pressure readings. If high-precision inventory is required in these
conditions, temperature-compensated radar is the industry standard.

| Frequently Asked Questions (FAQ)

Q: Can | use one type of sensor for all my tanks?

A: While 80GHz radar is the most versatile, it may be over-engineered for simple
water storage. It is more cost-effective to use ultrasonic or hydrostatic sensors for
water and reserve radar for solvent and oil processing.

Q: How do | handle level measurement in a vacuum?
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A: You must use a radar-based sensor or a pressure-based sensor. Ultrasonic
sensors require air or gas to transmit sound waves and will not function in a
vacuum.

Q: How often do these sensors need calibration?

A: Non-contact radar sensors are extremely stable and rarely require recalibration
after the initial setup. Hydrostatic sensors should be checked annually to ensure
the diaphragm has not drifted or been damaged by pressure spikes.

Q: Are these sensors compatible with harsh cleaning chemicals?

A: Yes, provided you select the correct wetted materials. For Clean-in-Place (CIP)
processes, sensors with PFA or 316L stainless steel faces are typically resistant to
the caustic and acidic solutions used in the industry.

| Conclusion

Integrating high-quality level measurement into marijuana processing equipment is
a fundamental step toward industrial maturity. By understanding the principles of
radar, ultrasonic, and hydrostatic sensing, facility operators can ensure safer
environments, higher product purity, and more efficient resource utilization. As the
industry continues to scale, the reliance on precise, automated data will only
increase, making the selection of the right instrumentation a cornerstone of
successful facility design.



