WELK | REFERENCE GUIDE

Cannabis Oil Extraction
Machine for Home

A practical guide to cannabis oil extraction machine for home, covering the reader
intent, the relationship to cannabis oil extraction machine for home, key evaluation
criteria, common risks, and the information the intended project audience should
confirm before taking the next step.

levelmeter.org
Main topic: Main Page
https://www.level-meters.com/

Welk Reference Guide 1



WELK REFERENCE GUIDE Cannabis Qil Extraction Machine for Home

The surge in interest regarding botanical derivatives has led to a significant
evolution in the design and accessibility of processing equipment. While
large-scale industrial facilities have long dominated the market, the demand for a
cannabis oil extraction machine for home use has transitioned from basic DIY
setups to sophisticated, professional-grade tabletop systems. For engineers,
equipment designers, and small-scale producers, understanding the technical
infrastructure of these machines—particularly the role of precise level
measurement and process control—is essential for ensuring safety, efficiency, and
product consistency.

In a B2B context, manufacturers of home-scale extraction equipment must
integrate reliable instrumentation to meet the expectations of a discerning market.
This guide explores the engineering principles behind extraction systems, the
critical role of level sensors, and the technical considerations required to build or
select a high-performance cannabis oil extraction machine for home.

| Measurement Principles in Extraction Processes

Before selecting instrumentation for an extraction system, it is vital to understand
the physical principles that govern how these machines monitor their internal
environment. Level measurement in a cannabis oil extraction machine for home
typically involves monitoring solvent reservoirs, collection flasks, or
decarboxylation vessels.

| 1. Ultrasonic Time-of-Flight

Ultrasonic sensors operate by emitting high-frequency sound waves that travel
through the air, reflect off the surface of the liquid (solvent or oil), and return to the
sensor. The distance is calculated using the formula:

Distance = (Speed of Sound x Time) / 2.

This non-contact method is advantageous because it does not interfere with the
purity of the extract. However, it can be sensitive to heavy vapors or foam on the
liquid surface.
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|2. Radar (Microwave) Technology

Radar level meters use electromagnetic waves rather than sound. High-frequency
signals (often in the 80GHz range) are transmitted and reflected back. Unlike
ultrasonic waves, radar signals are largely unaffected by temperature fluctuations,
vacuum conditions, or the presence of solvent vapors, making them the gold
standard for precision in closed-loop extraction systems.

| 3. Hydrostatic Pressure

This principle relies on the relationship between liquid height and the pressure
exerted at the bottom of a vessel. The formula P = pgh (Pressure = Density x
Gravity x Height) allows the sensor to determine the level based on the weight of
the liquid column. While highly reliable, it requires the sensor to be in contact with
the fluid, which necessitates the use of food-grade, corrosion-resistant materials
like 316L stainless steel.

| Types of Extraction Methods and Level Control Needs

A cannabis oil extraction machine for home generally utilizes one of several
primary methods, each requiring specific monitoring strategies to maintain process
stability.

| Ethanol Extraction

Ethanol is a common solvent for home-scale machines due to its relative safety
and efficiency. In these systems, level sensors are used to monitor the solvent
tank to ensure the pump does not run dry and to track the recovery of ethanol
during the evaporation phase. Precise level data helps in calculating the
concentration of the remaining oil.
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|C02 Extraction (Supercritical/Subcritical)

While more complex, some high-end home units utilize CO2. These systems
operate under high pressure. Level measurement here is critical for monitoring the
phase change of the CO2 and ensuring the collection vessel does not overfill,
which could lead to dangerous pressure spikes.

|Solventless Extraction (Rosin)

Though rosin presses do not use liquid solvents, advanced automated units may
use hydraulic systems where oil level monitoring in the reservoir is necessary to
ensure consistent pressure application.

| Level Measurement Technology Comparison

When designing or evaluating a cannabis oil extraction machine for home, the
choice of sensor impacts both the cost and the reliability of the unit. The following
table compares common technologies used in small-scale botanical processing.

Technology Contact Type Accuracy Ideal
Application

Ultrasonic Non-contact +2mm to Solvent tanks, Affected by

=5mm water baths heavy solvent
vapors

Radar Non-contact +1lmm Precision oil Higher initial
collection, cost
vacuum
chambers

Hydrostatic Contact +=0.5% ES Large solvent Requires
reservoirs density

compensation

Float Switch Contact Discrete Overfill Mechanical
(On/Off) protection parts can stick
in resin
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| Installation and Integration for Small-Scale Systems

Integrating level measurement into a cannabis oil extraction machine for home
requires careful attention to the physical constraints of smaller vessels. Unlike
industrial tanks that may hold thousands of liters, home-scale vessels often range
from 500 ml to 10 liters.

| Mounting and Fittings

For small vessels, the footprint of the sensor is critical. Manufacturers often utilize
NPT (National Pipe Thread) or G-thread connections ranging from 1/2" to 1". In
systems requiring high hygiene standards, Tri-clamp (Sanitary) fittings are
preferred as they eliminate crevices where botanical residue could accumulate.

| Material Compatibility

Cannabis oil and solvents like ethanol or butane can be chemically aggressive. All
wetted parts of the level sensor—whether it is a hydrostatic diaphragm or the face
of an ultrasonic transducer—must be compatible. Welk recommends 316L stainless
steel, PTFE (Teflon), or specialized plastics to prevent leaching and ensure the
purity of the final product.

| Signal Integration

Modern home extraction machines often feature PLC (Programmable Logic
Controller) or microprocessor-based control systems. Level sensors should provide
a standard output, such as 4-20mA or R5485 (Modbus), to allow for real-time
monitoring and automated shut-off protocols. For more information on integrating
these components into your industrial or small-scale design, visit the Main Page.

| Safety Standards and Operational Limitations

Safety is the paramount concern when operating a cannabis oil extraction machine
for home, particularly when flammable solvents are involved.
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| Explosion-Proof Requirements

If the extraction process involves volatile organic compounds (VOCs) like ethanol
or butane, the level sensors and electronics must be rated for hazardous
environments. In Europe, this is covered by ATEX certification, while in North
America, Class I, Division 1 or 2 ratings are required. Even for a "home" machine,
using non-rated electronics near solvent vapors poses a significant fire risk.

| Temperature and Vacuum Constraints

Many extraction processes occur under vacuum to lower the boiling point of
solvents. Standard ultrasonic sensors may fail in a vacuum because sound waves
require a medium to travel through. In these instances, radar or hydrostatic
sensors are necessary. Additionally, sensors must be rated for the operating
temperature, which can range from -40°C during winterization to +100°C during
decarboxylation.

| Scaling Limitations

While a cannabis oil extraction machine for home is designed for small batches,
the physics of measurement do not change. However, "dead zones" (the minimum
distance a sensor can measure) become more problematic in short tanks. A radar
sensor with a 50mm dead zone might be negligible in a 3-meter tank but is
significant in a 300mm collection flask.

|Frequent|y Asked Questions (FAQs)

Q: Can | use a standard water level sensor in my extraction machine?

A: Generally, no. Standard water sensors may not be chemically compatible with
solvents or the sticky nature of cannabis resin. Furthermore, they often lack the
necessary explosion-proof ratings required for safe solvent handling.

Q: Why is my ultrasonic sensor giving erratic readings during evaporation?
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A: During evaporation, the concentration of solvent vapors in the air changes the
speed of sound. This alters the time-of-flight calculation, leading to inaccuracies. A
radar level meter is a more stable alternative for these conditions.

Q: How do | clean sensors that come into contact with cannabis oil?

A: If using contact sensors like hydrostatic transmitters, they should be cleaned
with high-purity isopropyl alcohol or ethanol. Non-contact sensors
(Radar/Ultrasonic) are preferred because they rarely require cleaning, as they do
not touch the oil.

Q: What is the most cost-effective way to prevent tank overfill?

A: A simple magnetic level switch or a small float switch can provide a reliable
secondary safety backup to a primary continuous level sensor, triggering an
emergency stop if the liquid reaches a critical height.

| Conclusion

Designing or selecting a cannabis oil extraction machine for home involves more
than just understanding chemistry; it requires a robust grasp of process
engineering and instrumentation. By applying industrial-grade measurement
principles—such as radar, ultrasonic, or hydrostatic sensing—producers can ensure
that their home-scale operations are as precise and safe as commercial facilities.

For engineers and manufacturers looking to source high-quality instrumentation for
botanical extraction or other industrial applications, reviewing professional product
options is the first step toward building a reliable system. To explore a full range of
level measurement solutions, visit the Welk Main Page for technical specifications
and application support.
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