Hemp Oil Extraction
Equipment

A practical guide to hemp oil extraction equipment, covering the reader intent, the
relationship to hemp oil extraction 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 botanical processing, hemp oil extraction
equipment represents a significant capital investment that requires precise
engineering and process control. The efficiency of extracting cannabinoids,
terpenes, and flavonoids from hemp biomass depends not only on the primary
extraction method—such as supercritical CO2, ethanol, or hydrocarbon—but also
on the auxiliary systems that monitor and manage fluid levels, pressures, and
temperatures.

For industrial operators, maintaining accurate measurements within extraction
vessels, solvent recovery tanks, and storage containers is critical for safety,
regulatory compliance, and batch consistency. This guide examines the technical
requirements for level measurement within hemp oil extraction equipment and
provides a framework for selecting the appropriate instrumentation for these
specialized environments.

| The Role of Level Measurement in Hemp Extraction

Hemp oil extraction involves the use of solvents to dissolve the target compounds
from the plant material. Whether using subcritical or supercritical fluids, the
process requires high-precision equipment to manage the phase changes and
solvent-to-biomass ratios. Level measurement instruments serve several vital
functions in this context:

1. Process Automation: Continuous level monitoring allows for automated filling
and draining of extraction chambers, reducing manual labor and human error.

2. Solvent Recovery: In ethanol and hydrocarbon systems, solvent recovery is
essential for cost-efficiency. Level sensors monitor the evaporation and
condensation stages to ensure the recovery system operates at peak capacity.

3. Safety and Overflow Prevention: Many solvents used in hemp extraction are
flammable or operate under high pressure. Accurate level detection prevents
overfilling, which could lead to hazardous leaks or equipment failure.

4. Inventory Management: Large-scale facilities require precise data on raw
extract and solvent inventory for supply chain planning.
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Understanding the measurement principles used in industrial level sensors is the
first step in optimizing hemp oil extraction equipment.

| Measurement Principles for Extraction Systems

Different extraction methods present unique environmental challenges, such as
extreme temperatures, high pressures, or the presence of volatile organic
compounds (VOCs). The following measurement technologies are commonly
integrated into extraction skids.

| Radar Level Measurement

Radar level meters operate on the Time-of-Flight (ToF) principle. There are two
primary types: Non-contact (Pulse or FMCW) and Guided Wave Radar (GWR).

Non-contact Radar: These instruments emit high-frequency electromagnetic pulses
that reflect off the surface of the liquid. Because they do not touch the medium,
they are ideal for high-purity hemp oil applications where contamination must be
avoided. They are highly effective in pressurized CO2 tanks.

Guided Wave Radar (GWR): GWR uses a probe to guide the signal to the liquid
surface. This is particularly useful in vessels with low dielectric constants or where
heavy foam is present, as the probe ensures the signal reaches the liquid
interface.

| Ultrasonic Level Sensors

Ultrasonic sensors emit sound waves that bounce off the liquid surface. The sensor
calculates the distance based on the time it takes for the echo to return. While
cost-effective and easy to install, ultrasonic sensors can be affected by heavy
vapors, temperature fluctuations, and vacuum conditions, which are common in
ethanol recovery stages.
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| Hydrostatic Level Transmitters

This method measures the pressure exerted by the liquid column at the bottom of
a tank. Since pressure is proportional to the height of the liquid and its density,
these transmitters provide a reliable continuous level reading. They are frequently
used in large atmospheric storage tanks for crude hemp oil or bulk ethanol.

| Magnetic Level Gauges

Magnetic gauges utilize a float containing a magnet that moves with the liquid
level inside a bypass chamber. Outside the chamber, a series of magnetic flags or
a transmitter tracks the float's position. This provides both a visual indication for
operators and an electronic signal for the control system, making it a robust choice
for high-pressure solvent vessels.

| Key Evaluation Criteria for Equipment Selection

When specifying level sensors for hemp oil extraction equipment, engineers must
evaluate several technical factors to ensure long-term reliability.

| Chemical Compatibility

The materials in contact with the process (wetted parts) must be resistant to the
solvents used. For ethanol extraction, 316L stainless steel is the industry standard.
For hydrocarbon extraction (butane/propane), seals must be made of compatible
elastomers like PTFE or Viton to prevent degradation and leaks.

| Pressure and Temperature Ratings

Supercritical CO2 extraction occurs at pressures often exceeding 75 bar (1,087 psi)
and varying temperatures. Level instruments must be rated for these extremes.
Conversely, cryogenic ethanol extraction may reach temperatures as low as -40°C
to -80°C, requiring sensors that can operate without electronic failure or signal drift
in extreme cold.
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| Sanitary Standards

Since hemp oil is often destined for human consumption (as CBD oil or food
additives), the equipment must often meet food-grade or pharmaceutical-grade
standards. This includes tri-clamp fittings for easy cleaning and surfaces with
specific Ra (roughness average) values to prevent bacterial growth.

| Selection Table for Level Measurement Technologies

Technology Best Application Advantages

Non-contact Radar

Guided Wave Radar

Ultrasonic

Hydrostatic

Magnetic Gauge

CO2 Extraction,
Solvent Storage

Small vessels,
Foamy liquids

Water-based
processes,
atmospheric tanks

Large crude oil
storage

High-pressure
solvent tanks

High accuracy, no
contact with media,
handles high
pressure

Unaffected by
turbulence or foam

Low cost,
non-contact

Simple installation,
reliable

Visual and electronic
output, no power for
visual

Higher initial cost

Probe requires
cleaning; contact
with media

Sensitive to vapors
and vacuum

Density changes
affect accuracy

Requires bypass
piping

| Installation Considerations and Best Practices

Proper installation is as critical as selecting the right technology. For hemp oil
extraction equipment, consider the following:

Dead Zones: Every sensor has a "dead zone" or "blocking distance" near the top of
the probe or transducer where measurement is impossible. Ensure the tank design
accounts for this to prevent overfilling.
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Nozzle Geometry: For radar and ultrasonic sensors, the mounting nozzle should be
short and wide enough to prevent signhal interference from the nozzle walls.

Agitation and Turbulence: Extraction vessels often include internal mixers. Sensors
should be positioned away from the path of the agitator or utilize a stilling well to
provide a steady surface for measurement.

Grounding: In environments where flammable solvents like ethanol or butane are
present, all electronic instrumentation must be properly grounded to prevent static
discharge.

| Common Risks and Limitations

While modern instrumentation is highly advanced, certain risks remain inherent to
the hemp extraction process.

1. Vapor Space Interference: In ethanol recovery, the space above the liquid is
often saturated with solvent vapors. This can change the speed of sound,
potentially causing errors in ultrasonic sensors. In such cases, radar is the
preferred alternative.

2. Coating and Buildup: Crude hemp oil is viscous and resinous. It can coat probes
and sensors, leading to "false high" readings. Selecting non-contact sensors or
probes with specialized coatings (like PFA) can mitigate this risk.

3. Regulatory Misalignment: Using non-certified equipment in a facility requiring
ATEX or Class |, Div 1 certification can lead to legal issues and safety hazards.
Always confirm the hazardous area classification of your extraction room before
purchasing sensors.

| Information to Confirm Before Procurement

Before finalizing the instrumentation for your hemp oil extraction project, the
following data points should be confirmed with your engineering team or supplier:

What is the exact dielectric constant of the fluid? (Crucial for radar selection).

Is the process batch-based or continuous?
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Does the vessel undergo CIP (Clean-in-Place) or SIP (Steam-in-Place) cycles?
What are the minimum and maximum operating pressures and temperatures?
Are there internal obstructions like heating coils or baffles?

For comprehensive technical specifications and to explore various sensor models
suitable for industrial automation, you may visit the Main Page of professional
measurement manufacturers.

| Frequently Asked Questions (FAQ)

Q: Can | use a standard water level sensor for ethanol extraction?

A: No. Ethanol is flammable and has a different density and dielectric constant
than water. You must use an explosion-proof (Ex-rated) sensor compatible with
alcohols.

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

A: It depends on the technology. Radar sensors are generally very stable, while
hydrostatic sensors may need annual calibration due to potential sensor drift or
changes in fluid density.

Q: Are non-contact sensors always better?

A: Not necessarily. While they reduce contamination risks, they can be more
expensive and may struggle with extremely heavy foam compared to guided wave
radar or magnetic float systems.

Q: What units of measurement should | use?

A: While many US-based systems use imperial units (inches/gallons), most
industrial automation controllers and international standards utilize metric units
(mm/liters/meters) for higher precision in engineering calculations.
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By integrating high-quality level measurement into hemp oil extraction equipment,
processors can ensure higher yields, safer working environments, and a more
consistent end product. Whether upgrading an existing skid or desighing a new
facility, selecting the right measurement principle is a foundational step in process
optimization.



