Multisampler

A practical guide to multisampler, covering the reader intent, the relationship to
multisampler, 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 complex landscape of industrial process control, the ability to accurately
analyze the contents of a storage vessel is as critical as knowing the total volume
of the material. While level measurement instruments provide data on the quantity
of a substance, a multisampler is the specialized tool used to determine its quality
and composition across different depths. In industries ranging from petrochemicals
to food processing and water treatment, fluids are rarely perfectly homogeneous.
Stratification, sediment buildup, and chemical separation can occur, making a
single surface sample unrepresentative of the entire tank.

This guide explores the engineering principles of the multisampler, its integration
with level measurement systems, and the technical criteria required for selecting
the appropriate sampling technology for industrial applications.

| Understanding the Principles of Multisampling

Before selecting a multisampler, it is essential to understand the physical
principles that govern how these devices capture representative data from within a
closed system. Multisampling refers to the process of extracting multiple discrete
samples from various heights (zones) within a liquid column, or a single composite
sample that represents the entire vertical profile.

|Disp|acement and Zone Sampling

The most common principle used in manual and semi-automated multisamplers is
mechanical displacement. A sampling chamber—often a cylinder with top and
bottom valves—is lowered into the liquid. In a "running sample" configuration, the
valves remain open as the device descends, allowing liquid to flow through. When
the device reaches the desired depth or the bottom of the tank, the valves are
triggered to close, trapping a "zone sample" from that specific elevation.
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| Suction and Vacuum Extraction

Automated multisamplers often utilize vacuum or peristaltic pump systems. These
systems use a series of intake tubes positioned at fixed intervals along the height
of the tank. By applying a vacuum or using a pump, the system can draw samples
from multiple levels sequentially without moving parts entering the fluid. This is
particularly useful for hazardous chemicals where minimizing mechanical
movement reduces the risk of spark generation or seal failure.

| Hydrostatic and Pressure-Driven Sampling

In pressurized vessels, the internal pressure of the tank can be used to drive the
sample into an external collection manifold. By opening specific valves at different
heights, the pressure differential forces the liquid out. This requires precise
engineering to ensure that the pressure drop does not cause volatile components
to flash into a gaseous state, which would ruin the sample's integrity.

The Synergy Between Level Measurement and
Multisampling

A multisampler does not operate in a vacuum; its effectiveness is directly tied to
the accuracy of the tank's level measurement system. For instance, if a radar level
meter indicates a total liquid height of 10 meters (approx. 32.8 feet), the
multisampler must be programmed or manually operated to take samples at
specific percentages of that height (e.g., 20%, 50%, and 80%).

Advanced industrial setups often link the multisampler's control logic with the Main
Page of the facility's automation software, which receives real-time data from
ultrasonic or radar level transmitters. If the level drops below a certain point, the
system automatically disables sampling at the upper intake ports to prevent the
ingestion of air or vapor, which could damage the sampling pumps or provide false
analytical data.
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| Key Evaluation Criteria for Multisamplers

Selecting a multisampler requires a detailed analysis of the process media and the
physical constraints of the vessel. Engineers should evaluate the following factors:

| Material Compatibility

The multisampler components that come into contact with the media (wetted
parts) must be resistant to corrosion and chemical degradation. Common materials
include:

- 316L Stainless Steel: The standard for most water and oil applications.
- PTFE/Teflon Coating: Used for highly aggressive acids or bases.

- Hastelloy or Monel: Reserved for extreme chemical environments involving
high chlorides or temperatures.

| Sample Integrity and Cross-Contamination

A primary risk in multisampling is cross-contamination between different layers. If
a sampler captures a sample at the 2-meter level and then moves to the 8-meter
level without being purged, the second sample will be tainted. Systems should
include a purging mechanism—often using nitrogen or a neutral solvent—to clean
the lines between sampling cycles.

| Temperature and Pressure Ratings

Industrial tanks often operate at elevated temperatures or under high pressure.
The multisampler's seals and valves must be rated for these conditions. Standard
units may handle up to 150°C (302°F), while specialized high-temperature models
can exceed 300°C (572°F).

| Practical Selection Table
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Manual Zone Automated Bottom-Closed
Sampler Multi-Tube Composite Sampler
Sampler
Best Use Case Occasional spot Continuous process Determining bottom
checks monitoring sediment/water
Complexity Low High Medium
Accuracy Dependent on High (Programmable) High for bottom
operator skill layers
Max Depth Limited by cable Up to 30m (98.4 ft) Tank bottom
length
Automation No Yes (PLC Integrated) Semi-automated
Cost Low High Medium

| Installation Considerations and Best Practices

Proper installation is paramount to ensuring the multisampler provides accurate
data and remains operational over a long service life.

1. Nozzle Positioning: The multisampler should be installed away from inlet pipes
or agitators. Turbulence near the sample intake can lead to non-representative
samples or mechanical stress on the sampling probe.

2. Flange Alignment: For top-mounted multisamplers, the mounting flange
(typically DN80 or DN10O / 3-inch or 4-inch) must be perfectly level. Even a slight
tilt can cause a long sampling probe to scrape the sides of the nozzle or the tank
wall.

3. Clearance: Ensure there is sufficient overhead clearance to remove the
sampling probe for maintenance. In many industrial plants, this requires at least 2
to 5 meters (6.5 to 16.4 feet) of open space above the tank.

4. Seal Integrity: In pressurized tanks, the entry point of the multisampler is a
potential leak path. Use double-block-and-bleed valve configurations or high-grade
mechanical seals to ensure process containment.
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| Limitations of Multisampling Technology

While highly effective, multisamplers have inherent limitations:

- Viscosity Limits: Extremely thick fluids (e.g., heavy bitumen or thick slurries)
may not flow easily into small sampling ports, requiring specialized wide-bore
samplers or heat-traced lines.

- Vapor Pressure: High vapor pressure liguids may boil or "flash" when the
sample is brought to atmospheric pressure, changing the chemical composition
of the sample.

- Mechanical Wear: In abrasive environments (e.g., mining slurries), the intake
ports and valves can erode quickly, requiring frequent replacement.

| Frequently Asked Questions (FAQ)

Q: How often should a multisampler be calibrated?

A: Unlike a radar level meter, a multisampler is a mechanical device rather than an
electronic sensor. Calibration usually refers to the timing of the valves and the
volume of the sample captured. This should be verified every 6 to 12 months, or
more frequently in corrosive environments.

Q: Can a multisampler detect the interface between oil and water?

A: Yes. By taking samples at 10cm (approx. 4-inch) intervals near the expected
interface, a multisampler can provide a physical confirmation of the interface level,
which can then be used to verify the readings of a magnetic level gauge or a
guided wave radar.

Q: Is it possible to retrofit a multisampler to an existing tank?

A: Yes, provided there is an available nozzle of sufficient size. If no nozzle is
available, a hot-tap procedure may be required, though this is more complex and
requires specialized safety protocols.

Q: What is the difference between a spot sample and a composite sample?
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A: A spot sample is taken from a single, specific depth. A composite sample is a
mixture of samples taken from multiple depths, intended to represent the average
composition of the entire tank contents.

| Conclusion

The implementation of a multisampler is a vital step for any industrial operation
that requires precise quality control and material characterization. By
understanding the underlying measurement principles—whether mechanical
displacement or vacuum extraction—and ensuring the device is correctly
integrated with level measurement instrumentation, engineers can significantly
reduce the risks associated with fluid stratification and contamination.

When specifying a system, always prioritize material compatibility and ease of
maintenance, and ensure that the installation allows for representative sampling
without interfering with the vessel's internal structures. For those seeking to
integrate these systems with broader level monitoring solutions, exploring the
technical documentation on a manufacturer's Main Page can provide the necessary
context for a successful deployment.



