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In the landscape of industrial process automation, the ability to monitor variables
at the point of measurement is critical for operational safety and efficiency. The
Rial5 Aaal is a specialized loop-powered indicator designed to provide clear,
digital visualization of 4 to 20 mA signals. Unlike traditional displays that require
dedicated power wiring, this device harvests energy directly from the current loop,
making it an essential component for field engineers managing remote or complex
tank farms and chemical processing units.

This article examines the technical architecture of the Rial5 Aaal, its integration
with level measurement systems, and the engineering considerations required for
successful deployment in industrial environments.

| Understanding the Role of Loop-Powered Indicators

Before selecting specific hardware, it is necessary to understand the fundamental
physics of the 4 to 20 mA current loop. In a standard industrial loop, a sensor (such
as a Welk radar level meter) acts as a transducer, converting a physical
property—like the distance to a liquid surface—into a proportional electrical
current. This current travels from the field instrument to a control system, such as
a PLC or DCS.

A loop-powered indicator like the Rial5 Aaal is wired in series within this loop. Its
primary function is to measure the current flowing through it and translate that
value into a user-defined engineering unit (e.g., meters, liters, or percentage of
volume) on a digital display.

| Measurement Principles and Energy Harvesting

The Rial5 Aaal operates on the principle of a low-impedance shunt. It introduces a
small voltage drop into the loop—typically less than 1.0 V. This voltage drop is
sufficient to power the internal microprocessor and the Liquid Crystal Display
(LCD). Because the device does not require a separate power supply, it
significantly reduces the cost of cabling and simplifies the installation process in
expansive industrial facilities.
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The accuracy of the display is contingent upon the precision of its internal
Analog-to-Digital Converter (ADC). The device samples the analog current, applies
scaling factors defined during commissioning, and updates the 5-digit display. For
engineers, this provides a high-resolution readout that matches the precision of
advanced level sensors.

| Technical Principles of the Rial5 Aaal

The "Aaal" designation refers to a specific configuration of the indicator, which
dictates its suitability for various environments. In industrial nomenclature, these
codes usually define the approval ratings, housing materials, and electrical
connections.

| Signal Scaling and Characterization

One of the advanced features of the Rial5 series is its ability to perform signal
characterization. In many level measurement applications, the relationship
between the measured level and the actual volume is non-linear—for example, in
horizontal cylindrical tanks or tanks with conical bottoms.

The Rial5 Aaal allows for the input of a linearization table (up to 20 points). This
enables the device to display the actual volume rather than just the height of the
liquid. Furthermore, for flow applications using differential pressure, the device can
perform square root extraction to provide accurate flow rate readings.

| Display Capabilities

The unit features a high-contrast LCD with a 5-digit main display and an additional
bar graph. The bar graph provides a quick visual reference of the process value
relative to the calibrated range (0% to 100%). This dual-display approach is
particularly useful for operators who need to identify trends or potential overflows
from a distance.
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| Selection Criteria and Configuration Analysis

When specifying an indicator for a project, engineers must match the device
configuration to the specific needs of the site. The Rial5 Aaal configuration
typically represents a standard, non-hazardous area version with a plastic housing.

| Configuration Breakdown

Approval Non-hazardous area (General Purpose)
Housing Material High-grade Plastic (PBT/PC)

Electrical Connection Threaded (e.g., NPT 1/2 or M20)
Software/Options Standard functionality with scaling

For applications involving corrosive atmospheres or high-pressure washdowns,
engineers might instead look toward aluminum or stainless steel housings.
However, for standard water treatment or indoor chemical storage, the plastic
housing of the Aaal variant offers a cost-effective and durable solution.

| Integration with Level Sensors

When pairing the Rial5 Aaal with primary sensors, such as those found on the
Main Page of professional instrumentation providers, it is vital to ensure the total
loop resistance does not exceed the power supply's capacity.

For example, if a Welk ultrasonic level sensor requires a minimum of 12V DC to
operate, and the Rial5 Aaal introduces a 1V drop, the total voltage required at the
loop's start must account for these drops plus the resistance of the signal cable
(typically 0.0175 Q/m for copper). Failure to calculate this "voltage budget" can
result in signal clipping or device failure when the current reaches its maximum of
20 mA.
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| Installation and Engineering Best Practices

Proper installation of the Rial5 Aaal is critical to ensuring long-term reliability and
measurement accuracy. As a field-mounted device, it is often exposed to
environmental stressors that must be mitigated through correct engineering
practices.

| Mounting Considerations

The device is designed for versatile mounting. It can be installed directly on a pipe
(using a mounting bracket), wall-mounted, or integrated into a panel.

1. Orientation: To ensure optimal readability, the display should be mounted at eye
level. If mounted outdoors, a weather protection cover is recommended to prevent
UV degradation of the plastic housing and to reduce glare on the LCD.

2. Vibration: In applications near pumps or heavy machinery, excessive vibration
can lead to mechanical fatigue of the internal components. Using
vibration-dampening mounts is a standard precaution in these scenarios.

3. Cable Entry: Always use appropriate cable glands to maintain the IP65/IP67
rating. Cables should enter from the bottom to prevent moisture from tracking
along the cable and into the housing (the "drip loop" principle).

| Wiring Procedures

Wiring the Rial5 Aaal involves placing it in series with the 4-20 mA loop. The
device is polarity-sensitive.

Step 1: Connect the positive (+) lead from the transmitter (e.g., a Welk hydrostatic
transmitter) to the positive (+) terminal of the Rial5.

Step 2: Connect the negative (-) terminal of the Rial5 to the positive (+) input of
the PLC or the negative lead of the power supply.

Step 3: Ensure all shields are grounded at a single point (usually at the control
cabinet) to prevent ground loops and electromagnetic interference (EMI).
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| Operational Limitations and Environmental Factors

While the Rial5 Aaal is a robust instrument, engineers must be aware of its
operational boundaries to avoid premature failure or inaccurate readings.

| Temperature Constraints

The standard operating temperature range for the plastic housing variant is
typically -20 °C to +60 °C. In extreme cold, the LCD response time may slow down
significantly, making the digits appear to "ghost" or lag. In extreme heat, the
contrast may diminish. If the process involves high-temperature fluids (e.g.,
steam-jacketed tanks), the indicator should be mounted remotely from the tank
surface to avoid heat transfer through the mounting bracket.

|Loop Impedance and Voltage Drop

As previously mentioned, the 1V drop is the most significant electrical limitation. In
a loop with multiple devices (e.g., a transmitter, a local indicator, and a paperless
recorder), the cumulative voltage drop can become problematic.

Example Calculation:

Transmitter Minimum Voltage: 10.5V
Rial5 Indicator Drop: 1.0V

Cable Resistance (500m): ~0.5V
Total Required: 12.0V

If the PLC provides a 24 V supply, there is ample headroom. However, if using an
older 15 V power supply, the margin for error is slim, and any increase in cable
resistance (due to corrosion or temperature) could cause the loop to fail.
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| Chemical Compatibility

The PBT/PC plastic housing is resistant to many industrial chemicals, but it can be
degraded by certain solvents or high concentrations of strong acids. Engineers
should consult a chemical compatibility chart if the device is to be installed in an
environment with ambient chemical vapors.

Frequently Asked Questions for Field
Instrumentation

Can the Rial5 Aaal display values other than level?

Yes. While commonly used for level, it can display any variable transmitted via a
4-20 mA signal, including pressure, temperature, flow, and pH. The engineering
units are configured during the setup process.

Does the device support HART protocol?

Standard versions of the Rial5 are "HART transparent.” This means they do not
interfere with the HART communication signals traveling on the 4-20 mA loop,
allowing engineers to connect a handheld communicator or modem downstream of
the indicator to configure the primary transmitter.

What happens if the current loop breaks?

If the loop is interrupted, the device loses its power source and the display will go
blank. This serves as an immediate visual diagnostic for operators that there is a
fault in the loop integrity.

Is a backlight available for the Aaal variant?

Backlighting is often an optional feature for loop-powered indicators. In many
cases, adding a backlight increases the voltage drop (sometimes up to 3V or 4V).
Engineers must check if the "Aaal" specific code includes the backlight option and
ensure the loop power supply can handle the additional load.
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| Summary of Engineering Value

The Rial5 Aaal represents a pragmatic solution for industrial monitoring. By
eliminating the need for external power and providing a highly configurable
display, it bridges the gap between field sensors and control room data. When
integrated with high-quality sensors, such as those provided by Welk, it ensures
that local operators have access to real-time, accurate data.

For successful deployment, engineers must prioritize the voltage budget of the
loop, ensure appropriate environmental protection, and utilize the linearization
features for non-standard tank geometries. By following these guidelines, the
Rial5 Aaal becomes a reliable link in the process automation chain, contributing
to better resource management and enhanced site safety.
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