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In the landscape of industrial process control, the accurate measurement of liquid
flow is as critical as the monitoring of tank levels. The Prosonic Flow E 100
represents a specialized solution within the ultrasonic flow measurement category,
designed primarily for utility applications in various industries. This article provides
a technical overview of the transit-time measurement principle, the specific
capabilities of the E 100 series, and the engineering considerations required for
successful deployment in industrial environments.

| Understanding the Ultrasonic Transit-Time Principle

Before evaluating specific hardware like the Prosonic Flow E 100, it is essential to
understand the physics governing ultrasonic flow measurement. Unlike Doppler
flowmeters, which rely on reflections from particles or bubbles, transit-time
flowmeters are designed for clean or slightly turbid liquids.

| The Physics of Transit Time

The measurement principle is based on a simple physical phenomenon: sound
waves travel faster when moving with the direction of flow and slower when
moving against it. In a typical transit-time setup, two ultrasonic transducers are
mounted on a pipe, acting alternately as transmitters and receivers. They
exchange ultrasonic pulses across the fluid path.

1. Upstream Transmission: A pulse is sent from the downstream transducer to the
upstream transducer (against the flow).

2. Downstream Transmission: A pulse is sent from the upstream transducer to the
downstream transducer (with the flow).

The time difference (At) between these two signals is directly proportional to the
velocity of the liquid. By knowing the cross-sectional area of the pipe and the flow
velocity, the meter calculates the volumetric flow rate. This method is highly
accurate because it accounts for the speed of sound in the specific medium, which
can vary with temperature and pressure.
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| Signal Processing and Accuracy

Modern instruments utilize advanced digital signal processing (DSP) to filter out
mechanical noise and pipe vibrations. This ensures that the "time-of-flight"
measurement is precise even in environments with high ambient noise. Because
there are no moving parts in the flow stream, the pressure drop is negligible, and
the system is not subject to the mechanical wear seen in turbine or displacement
meters.

| Key Features of the Prosonic Flow E 100

The Prosonic Flow E 100 is engineered as a compact, "plug-and-play" transmitter
intended for water and wastewater applications, as well as utility monitoring in
food and beverage or chemical plants. It bridges the gap between high-end
process meters and basic mechanical indicators.

| Integrated Transmitter Design

One of the defining characteristics of the E 100 is its compact design. The
transmitter and sensors are integrated into a single unit, which simplifies wiring
and reduces the footprint required for installation. This is particularly beneficial in
skid-mounted systems or tight piping galleries.

| Digital Connectivity and 10-Link

To meet the requirements of Industrial 10T (lloT) and Industry 4.0, the E 100 often
features 10-Link connectivity alongside traditional 4-20 mA analog outputs. 10-Link
allows for remote configuration, detailed diagnostics, and the transmission of
multiple process variables (such as flow rate and totalized flow) over a single
cable. It also enables "Heartbeat Technology"—a suite of self-diagnostic functions
that verify the instrument's health without interrupting the process.
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| Web Server Integration

For maintenance teams, the inclusion of an integrated web server allows for direct
access to the device via a standard laptop and Ethernet connection. This
eliminates the need for proprietary software or specialized handheld
communicators, facilitating rapid commissioning and troubleshooting.

| Technical Selection and Specifications

Selecting the correct flowmeter requires an analysis of the process fluid, pipe
dimensions, and environmental conditions. The following table outlines the general
technical boundaries for the Prosonic Flow E 100 series.

Measurement Principle Ultrasonic Transit-Time

Nominal Diameter Range DN 15 to DN 150 (Standard utility sizes)

Measured Variables Volume flow, flow velocity, sound velocity

Max. Measured Error +0.5% of reading (under reference
conditions)

Process Temperature 0 to +150 °C (Depending on liner/material)

Max. Process Pressure PN 16 to PN 40 (1.6 to 4.0 MPa)

Power Supply 20 to 30 V DC

Output Signals 4-20 mA HART, 10-Link,

Pulse/Frequency/Switch output

Housing Material AlSi10Mg, coated or Stainless Steel
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| Installation Considerations

While ultrasonic meters are versatile, their accuracy is heavily dependent on the
flow profile. A fully developed, symmetrical flow profile is required for the
transit-time calculation to remain valid.

| Inlet and Outlet Runs

To eliminate turbulence caused by elbows, valves, or pumps, specific lengths of
straight pipe are required before and after the meter:

Upstream (Inlet): Typically requires at least 5 times the nominal diameter (5 x DN).

Downstream (Outlet): Typically requires at least 2 times the nominal diameter (2 x
DN).

If the installation follows a pump or a high-pressure control valve, the upstream
requirement may increase to 10 or 20 DN to allow the flow to stabilize.

| Mounting Position

The meter should always be installed in a section of pipe that is completely full of
liquid. For this reason, vertical installation with upward flow is often preferred. If
horizontal installation is necessary, the sensors should be positioned at the 3
o'clock and 9 o'clock positions (the sides of the pipe) to prevent interference from
sediment at the bottom or air bubbles at the top.

| Grounding and Shielding

As with all electronic measurement devices, proper grounding is essential to
prevent electromagnetic interference (EMI) from affecting the sensitive ultrasonic
signals. Using shielded cables and ensuring a low-impedance connection to the
plant's ground system is a standard engineering requirement.
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| Limitations and Challenges

Despite its advantages, the Prosonic Flow E 100 and similar ultrasonic meters have
specific limitations that engineers must account for during the design phase.

1. Suspended Solids and Aeration: If the liquid contains more than 1% to 2%
suspended solids or entrained air bubbles by volume, the ultrasonic sighal may be
scattered or absorbed, leading to a "signal loss" error.

2. Reynolds Number: Ultrasonic meters are most accurate in the turbulent flow
regime (high Reynolds numbers). In very viscous fluids where laminar flow occurs,
the meter may require specific calibration factors.

3. Pipe Material and Liners: For wetted sensors like those in the E 100, the internal
pipe wall condition matters less than for clamp-on meters, but heavy scaling or
buildup can still obstruct the acoustic path.

| Integration with Level Measurement Systems

In many industrial applications, flow measurement is only one part of the equation.
For instance, in chemical dosing or water treatment, monitoring the level of the
source tank is just as vital as measuring the flow through the discharge line. While
the Prosonic Flow E 100 handles the pipe flow, integrated systems often rely on
radar or hydrostatic sensors for inventory management.

For professionals seeking a complete instrumentation suite, reviewing the Main
Page of specialized manufacturers like Welk can provide insights into how level
measurement technologies—such as radar level meters and ultrasonic level
sensors—complement flow data to create a holistic process control environment.
Combining accurate flow data with precise level monitoring ensures mass balance
accuracy and prevents pump cavitation or tank overfills.
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| Maintenance and Troubleshooting

One of the primary benefits of the Prosonic Flow E 100 is its low maintenance
requirement. However, periodic verification is recommended to ensure long-term
stability.

Zero Point Adjustment: In critical applications, a zero-point adjustment should be
performed during commissioning under "no-flow" conditions (with the pipe full and
valves closed).

Diagnostic Logs: Utilizing the web server or |0-Link interface to check the "Signal
Strength" and "Signal Quality" parameters can identify potential issues like sensor
scaling or increasing aeration before they cause a measurement failure.

Cleaning: If the process fluid is prone to coating, the internal bore of the meter
should be inspected during plant shutdowns. Because the ultrasonic transducers
are typically flush-mounted, they are less prone to buildup than intrusive
mechanical meters.

| Frequently Asked Questions (FAQs)

| 1. Can the Prosonic Flow E 100 measure gas flow?
No, the E 100 is specifically designed for liquid applications. Gas flow measurement

requires different ultrasonic frequencies and specialized sensor configurations due
to the significantly lower density of the medium.

| 2. Is it possible to use this meter on plastic pipes?

Yes, as long as the meter is an inline version (wetted), the pipe material upstream
and downstream does not affect the measurement principle, provided the
connections are properly flanged or threaded.
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3. How does the E 100 handle temperature
fluctuations?

The device includes internal temperature compensation. Since the speed of sound
in water changes with temperature, the transmitter adjusts the calculation in
real-time to maintain accuracy.

4. What is the difference between the E 100 and a
clamp-on flowmeter?

The Prosonic Flow E 100 is an inline meter, meaning it is part of the piping.
Clamp-on meters are attached to the outside of the pipe. Inline meters generally
offer higher accuracy and are less dependent on pipe wall thickness and material
properties.

5. Does the meter require a specific conductivity like
magnetic flowmeters?

No. Unlike electromagnetic flowmeters (magmeters), ultrasonic meters do not
require the liquid to be conductive. This makes them ideal for demineralized water,
hydrocarbons, and other non-conductive fluids.

By following these engineering guidelines and understanding the fundamental
principles of transit-time technology, plant operators can effectively implement the
Prosonic Flow E 100 to achieve reliable, maintenance-free flow measurement in
their utility and process water circuits.

Welk Reference Guide 8



