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Prosonic Flow 93t Portable

A practical guide to prosonic flow 93t portable, covering the reader intent, the
relationship to prosonic flow 93t portable, key evaluation criteria, common risks,
and the information the intended project audience should confirm before taking
the next step.
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In modern industrial process management, the ability to verify flow rates without
interrupting operations is a critical requirement for maintenance, auditing, and
troubleshooting. The Prosonic Flow 93t Portable represents a specialized class of
ultrasonic flowmeters designed for non-invasive measurement. By utilizing
clamp-on sensor technology, this instrument allows engineers to capture accurate
flow data from the outside of a pipe, eliminating the need for pipe cutting or
process downtime.

This article provides a technical overview of the Prosonic Flow 93t Portable, its
underlying measurement principles, selection criteria, and its role alongside other
process instruments such as those found on the Main Page of industrial
measurement providers.

| Measurement Principles: Transit-Time Ultrasound

Before deploying a portable flowmeter, it is essential to understand the physical
principles that govern its operation. The Prosonic Flow 93t Portable operates on
the transit-time difference principle. This method relies on the fact that sound
waves traveling in the direction of flow move faster than those traveling against
the flow.

| The Physics of the Signal

Two ultrasonic sensors are clamped onto the exterior of the pipe at a calculated
distance from each other. These sensors function alternately as transmitters and
receivers. The device sends a pulse of ultrasound from Sensor A to Sensor B
(downstream) and then from Sensor B to Sensor A (upstream).

1. Downstream Travel Time ($t1$): The sound wave is accelerated by the fluid
velocity.

2. Upstream Travel Time ($t2$): The sound wave is resisted by the fluid velocity.

3. Time Difference ($At$): The instrument measures the difference between these
two travel times. This difference is directly proportional to the flow velocity of the
medium within the pipe.
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Once the flow velocity is determined, the transmitter uses the programmed pipe
cross-sectional area to calculate the volumetric flow rate. This method is highly

effective for clean liquids or liquids with very low concentrations of solids or gas
bubbles, as excessive particles can scatter the ultrasonic signal.

|Technica| Specifications and Capabilities

The Prosonic Flow 93t Portable is engineered for field use, combining a robust
transmitter with highly sensitive clamp-on sensors. Its portability is defined by its
integrated battery power and data logging capabilities, allowing for long-term
monitoring in remote locations without permanent power infrastructure.

| Key Features

Non-lnvasive Installation: Sensors are mounted on the pipe exterior, maintaining
the integrity of the pressure boundary and ensuring zero contact with corrosive or
hazardous media.

Wide Pipe Diameter Range: Depending on the sensor selection, the system can
accommodate pipe diameters ranging from 15 mm (0.5 inches) up to 4000 mm
(160 inches).

Data Logging: Integrated memory allows for the storage of thousands of data
points, which can be exported for further analysis in energy audits or process
optimization studies.

Battery Life: Designed for intensive field use, the internal battery typically supports
up to 17 hours of continuous operation.

| Selection Criteria and Practical Application

Choosing the correct configuration for a portable ultrasonic flowmeter requires an
evaluation of the pipe material, the fluid properties, and the environmental
conditions. The following table provides a general guide for sensor selection and
application limits.
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| Selection Table: Sensor and Pipe Considerations

Pipe Materials

Fluid Types

Temperature Range

Accuracy

Output Signals

Carbon steel, Stainless steel,
PVC, PE, Ductile iron

Water, wastewater, oils,
chemicals, solvents
-20°C to +170°C (-4°F to
+338°F)

+0.5% to +2% of reading

0/4-20 mA, Pulse, Frequency,
Status

| Application Suitability

The Prosonic Flow 93t Portable is ideal for:

Must be acoustic-conductive
and lack internal liners with
air gaps.

Best performance with <1%
solids or gas by volume.

High-temperature sensors
required for steam
condensate or hot oils.

Accuracy depends heavily on
flow profile and installation
quality.

Used for connecting to
external PLC or recorders.

Pump Verification: Checking if pumps are delivering the rated flow according to

their performance curves.

Leak Detection: Comparing flow rates at different points in a distribution network

to identify losses.

Temporary Replacement: Maintaining process visibility while a permanent inline
meter is removed for calibration.

| Installation Considerations

Accuracy in ultrasonic flow measurement is highly dependent on the quality of the
installation. Because the sensors are not in direct contact with the fluid, the signal
must pass through the pipe wall and the coupling medium.
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| 1. Straight Run Requirements

To ensure a stable flow profile, the sensors should be installed on a straight section
of pipe. As a general rule, provide at least 10 pipe diameters (10D) of straight run
upstream and 5 pipe diameters (5D) downstream from the measurement point. If
there are valves or pumps nearby, these distances may need to be increased to
20D or more.

| 2. Surface Preparation

The pipe surface must be cleaned of rust, loose paint, and debris. A coupling agent
(typically a specialized acoustic gel or grease) is applied between the sensor face
and the pipe to eliminate any air gaps that would otherwise block the ultrasonic
signal.

| 3. Mounting Modes

V-Mode: The signal bounces once off the opposite pipe wall. This is the standard
for medium-sized pipes.

Z-Mode: The sensors are placed on opposite sides of the pipe, and the signal
passes through once. This is used for large pipes or highly attenuating fluids.

W-Mode: The signal bounces three times. This is used for very small pipes to
increase the travel path and improve resolution.

| Limitations and Potential Risks

While the Prosonic Flow 93t Portable is a versatile tool, it has specific limitations
that engineers must account for:

Signal Attenuation: Highly viscous liquids or pipes with heavy internal
scaling/calcification can absorb the ultrasonic signal, leading to "Signal Low"
errors.
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Aeration and Solids: If the fluid contains more than 1% to 2% of entrained air or
suspended solids, the transit-time signal may be scattered. In such cases, a
Doppler-style meter might be more appropriate.

Lined Pipes: If a pipe has a liner (e.g., rubber or cement) that has detached from
the host pipe, the resulting air gap will prevent the signal from reaching the fluid.

Environmental Interference: Strong electromagnetic interference (EMI) from
nearby high-voltage equipment can sometimes affect the sensitive electronics of
the transmitter.

| Integration with Broader Measurement Systems

In industrial automation, flow measurement rarely exists in isolation. It is
frequently paired with level measurement to provide a complete picture of mass
balance and inventory. For example, in a water treatment facility, monitoring the
flow rate into a tank while simultaneously tracking the liquid level using a radar or
ultrasonic level sensor allows for precise control of chemical dosing and pump
cycles.

For engineers seeking to integrate these technologies, exploring a wide range of
industrial instruments is necessary. You can Review product options and
application support to see how portable flow solutions complement permanent
level measurement installations in chemical, oil and gas, and water treatment
sectors.

| Frequently Asked Questions (FAQ)

Q: Can the Prosonic Flow 93t Portable measure flow in partially filled pipes?

A: No. Transit-time ultrasonic meters require a full pipe to ensure the sound path is
consistent. If the pipe is partially full, the signal will be lost when it hits the
air-liquid interface.

Q: How often does the unit need calibration?

Welk Reference Guide 6



WELK REFERENCE GUIDE Prosonic Flow 93t Portable

A: While the electronics are stable, it is recommended to perform a functional
check or factory calibration every 12 to 24 months, especially if the device is used
for regulatory reporting or high-stakes energy audits.

Q: Does the pipe material affect the measurement?

A: Yes. The transmitter must be programmed with the correct sound velocity for
the specific pipe material (e.g., steel vs. plastic) to accurately calculate the
refraction angle and the required sensor spacing.

Q: Can it measure the flow of steam?

A: Standard transit-time portable meters like the 93t are designed for liquids.
Steam measurement typically requires specialized vortex or differential pressure
meters due to the different acoustic properties of gases and vapors.

| Conclusion

The Prosonic Flow 93t Portable is an essential diagnostic tool for the modern
process engineer. Its ability to provide high-accuracy flow data without process
interruption makes it invaluable for system optimization and maintenance. By
understanding the transit-time principle and adhering to strict installation
guidelines regarding straight runs and coupling, users can ensure reliable data
across a vast array of industrial applications. When combined with reliable level
measurement systems, these instruments provide the foundational data required
for efficient and safe industrial automation.
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