Composite Sampler

A practical guide to composite sampler, covering the reader intent, the relationship
to composite sampler, key evaluation criteria, common risks, and the information
the intended project audience should confirm before taking the next step.
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In industrial wastewater management and environmental monitoring, obtaining a
representative snapshot of a liquid stream is critical for regulatory compliance and
process optimization. A composite sampler is an automated instrument designed
to collect multiple individual samples over a defined period and combine them into
a single container. This process provides an integrated view of the effluent’s
characteristics, smoothing out the fluctuations that occur in "grab" samples.

For engineers and plant managers, understanding the synergy between liquid level
measurement and sampling frequency is essential. Accurate composite sampling
often depends on the precision of level sensors that calculate flow rates, ensuring
that the collected volume truly reflects the total discharge. As a professional
manufacturer of industrial level measurement instruments, Welk provides the
foundational technology—such as radar and ultrasonic sensors—required to drive
these sophisticated sampling systems.

| Principles of Composite Sampling

Before selecting a composite sampler, it is necessary to understand the two
primary logic structures used to trigger a sample event: time-proportional and
flow-proportional measurement.

|Time-ProportionaI Sampling

This is the most straightforward method. The sampler is programmed to collect a
fixed volume of liquid at regular, pre-set time intervals (e.g., 100 ml every 15
minutes). This method is suitable for streams where the flow rate is relatively
constant or where the primary goal is to monitor time-dependent changes in
concentration. However, it can be misleading in environments with highly variable
flow, as it may over-represent low-flow periods and under-represent high-flow
events.
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| Flow-Proportional Sampling

Flow-proportional sampling is the industry standard for discharge monitoring. In
this mode, the sampler collects a volume of liquid that is directly proportional to
the volume of flow passing through a specific point. This requires integration with a
flow meter or a level transmitter.

Typically, a level sensor (such as an ultrasonic or radar level meter) measures the
head height in a primary device like a flume or weir. The level measurement is
converted into a flow rate using standard hydraulic equations. The sampler
receives a signal from the level transmitter—either via a 4-20mA analog loop or a
digital pulse—and triggers a sample once a specific volume of water (e.g., every
1,000 liters) has passed. This ensures that the resulting composite sample is a
mathematically accurate representation of the total mass loading of pollutants.

| Key Components and Technologies

A composite sampler consists of several critical subsystems that must work in
harmony to ensure sample integrity.

| The Intake and Pump System

Most modern samplers use a peristaltic pump to draw the liquid. Peristaltic pumps
are preferred because the liquid only contacts the tubing, preventing
cross-contamination and making the system easy to clean. The pump must provide
sufficient vacuum to achieve a "suction lift" (often up to 6 or 8 meters) and
maintain a minimum line velocity (typically 0.5 m/s to 0.6 m/s) to prevent
suspended solids from settling in the intake tube.
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| Sample Distribution and Storage

In a composite configuration, all samples are directed into a single large container
(often 10 to 20 liters). For applications requiring more granular data, some units
can be configured as "sequential samplers,"” where individual samples are placed
in separate bottles. To prevent biological degradation or chemical changes, the
storage compartment is usually refrigerated to 4°C (£2°C), as mandated by many
environmental regulations.

| Control and Integration

The "brain" of the sampler manages the sampling intervals, pump speed, and
purge cycles. Integration with external sensors is vital. For those looking to
optimize their monitoring stations, you can Review product options and application
support to see how high-precision level transmitters interface with automated
sampling controllers.

| Practical Selection Table for Composite Samplers

Choosing the right equipment requires balancing portability, power availability, and
the specific characteristics of the liquid being sampled.
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Portable Composite Stationary/Refrigerated
Sampler Sampler

Primary Use Short-term studies, remote Permanent discharge points,
sites, stormwater. WWTP effluent.

Power Source 12V DC Battery / Solar. 110V/220V AC Mains.

Cooling Method Ice or passive insulation. Active compressor

refrigeration.

Sample Volume Typically 5-10 Liters. Up to 20+ Liters.

Durability Lightweight, impact-resistant Heavy-duty stainless steel or
plastic. GRP.

Integration Pulse input from portable 4-20mA, Modbus, or SDI-12
flow meters. from level meters.

| Installation Considerations

Proper installation is the difference between accurate data and a failed compliance
audit. Engineers should adhere to the following guidelines:

1. Intake Placement: The intake strainer should be placed in a representative area
of the flow, typically in the center of the channel at approximately 60% of the
depth from the surface. Avoid areas of extreme turbulence or stagnant "dead
zonhes."

2. Tubing Run: The intake tubing should be as short and straight as possible. Avoid
loops or "dips" where liquid can pool, as this leads to cross-contamination between
samples. Ensure the tubing has a continuous downward slope toward the source to
allow for a complete gravity purge after each sample cycle.

3. Level Sensor Alignment: If using an ultrasonic level sensor to trigger the
sampler, ensure the sensor is mounted perfectly perpendicular to the liquid surface
and is outside the "dead band" distance. For more information on sensor
positioning, visit our Main Page.
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4. Power Reliability: For refrigerated units, a stable power supply is mandatory. In
remote locations using portable samplers, solar panels must be sized to account
for the high current draw of the pump during the suction cycle.

| Limitations and Common Risks

While composite samplers are robust, they are not without limitations.

Volatile Organic Compounds (VOCs): Standard peristaltic composite samplers are
generally not suitable for VOC sampling because the vacuum created by the pump
can cause volatile gases to escape the liquid phase. Specialized "zero-headspace"
samplers are required for these parameters.

Large Solids: Although strainers prevent large debris from entering the pump, high
concentrations of fibrous material or fats, oils, and grease (FOG) can clog the
intake. Regular maintenance and high-pressure "pre-purging" cycles are necessary
in these environments.

Temperature Fluctuations: In portable units using ice, the cooling capacity is
limited. In hot climates, the ice may melt before the 24-hour sampling period is
complete, potentially compromising the sample's chemical stability.

| Maintenance and Calibration

To maintain the accuracy of a composite sampler, a routine maintenance schedule
should be implemented:

Tubing Replacement: Peristaltic pump tubing undergoes significant mechanical
stress. It should be replaced every 500 to 1,000 samples or quarterly, whichever
comes first.

Volume Calibration: Periodically verify that the volume the sampler thinks it is
collecting matches the actual volume in the bottle. This is usually done by
measuring a single sample in a graduated cylinder.
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Sensor Syncing: Ensure the level transmitter driving the flow-proportional logic is
calibrated. If a radar level meter reports a 5% error in head height, the resulting
flow-proportional sample will be triggered at the wrong intervals, leading to
skewed composite data.

| Frequently Asked Questions (FAQs)

Q: What is the difference between a grab sample and a composite sample?

A: A grab sample is a single volume collected at one specific point in time. It
represents the conditions only at that moment. A composite sample is a mixture of
many small samples collected over time, representing the average condition of the
stream over a period (usually 24 hours).

Q: Can | use a composite sampler for hazardous locations (ATEX/Ex)?

A: Yes, but you must specify an intrinsically safe or explosion-proof model.
Standard samplers contain electrical components and motors that can be ignition
sources in volatile environments.

Q: How do | calculate the sampling interval for flow-proportional sampling?

A: You must estimate the total expected flow volume for the 24-hour period. Divide
that total volume by the number of samples you wish to collect (e.g., 100 samples)
to determine the "volume per pulse" setting. For example, if you expect 100,000
liters of flow and want 100 samples, you would set the sampler to trigger every
1,000 liters.

Q: Why is the suction velocity important?

A: If the velocity is too low, heavier suspended solids (like grit or sand) will fall out
of the liquid and stay in the tube, meaning the sample in the bottle will have a
lower total suspended solids (TSS) concentration than the actual stream.
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| Conclusion

The composite sampler is an indispensable tool for modern industrial and
municipal water management. By automating the collection process and
integrating with precise level measurement technologies, facilities can ensure they
meet stringent environmental standards while gaining deep insights into their
process efficiency. Whether utilizing ultrasonic, radar, or hydrostatic sensors to
drive sampling logic, the focus must always remain on representativeness and
data integrity. For those designing a new monitoring station or upgrading an
existing one, choosing the right combination of level instrumentation and sampling
hardware is the first step toward a successful monitoring program.



