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In the complex landscape of industrial automation, the term E871 often emerges
as a critical reference point for engineers and procurement specialists dealing with
level measurement and material characterization. Whether it refers to specific
electronic interface protocols, equipment standards, or the analysis of particulate
materials, understanding the technical nuances of E871 is essential for ensuring
process efficiency and safety. In the realm of level instrumentation—ranging from
radar level meters to ultrasonic sensors—the integration of E871 standards
ensures that devices can accurately interpret the physical conditions of the media
they are measuring.

This guide provides a comprehensive technical overview of level measurement
technologies, selection criteria, and the practical application of E871
considerations in modern industrial environments.

| 1. Fundamental Principles of Level Measurement

Before selecting a device that adheres to E871 specifications, it is vital to
understand the physics behind the primary measurement technologies used in
water treatment, chemical processing, and oil and gas applications.

|Radar Level Measurement (FMCW and Pulse)

Radar level meters operate on the principle of electromagnetic wave propagation.
There are two primary types: Frequency Modulated Continuous Wave (FMCW) and
Pulse Radar.

FMCW Radar: The transmitter emits a high-frequency signal whose frequency
increases linearly over time (the sweep). The signal reflects off the medium
surface and is received. The frequency difference between the emitted and
received signal is proportional to the distance. This method is highly accurate (up
to +1 mm) and is ideal for complex environments where E871-related material
variations occur.

Pulse Radar: This method measures the "time of flight" of a microwave pulse. It is
generally more energy-efficient and suitable for simpler liquid applications.
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| Ultrasonic Level Sensors

Ultrasonic sensors utilize sound waves rather than electromagnetic waves. The
transducer emits an ultrasonic pulse that travels through the air, hits the surface of
the medium, and returns to the sensor. The distance is calculated based on the
speed of sound, which must be compensated for temperature changes. These are
cost-effective but can be affected by heavy dust, foam, or vacuum conditions.

| Hydrostatic Level Transmitters

Hydrostatic measurement is based on the principle that the pressure at the bottom
of a liquid column is directly proportional to the height of the liquid and its density
($P = \rho \cdot g \cdot h$). These sensors are typically submerged or mounted at
the bottom of a tank. They are highly reliable for consistent liquids but require
recalibration if the media density changes significantly.

2. The Role of E871 in Material Analysis and Level
Accuracy

In many industrial contexts, particularly those involving biomass, wood
particulates, or bulk solids, the E871 standard (such as ASTM E871) relates to the
moisture analysis of particulate fuels. This has a direct impact on level
measurement accuracy.

When measuring the level of solids that fall under E871 criteria, the following
factors must be considered:

1. Dielectric Constant ($er$): The moisture content of a material significantly alters
its dielectric constant. High moisture (as analyzed via E871 methods) increases the
reflectivity of radar signals, whereas dry particulates may allow the signal to
penetrate the surface, leading to false bottom readings.

2. Signal Attenuation: Particulate size and moisture levels influence how much of
the signal is absorbed versus reflected. Radar sensors must be calibrated to
account for the specific material profile defined by E871 data.
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3. Angle of Repose: For solids, the surface is rarely flat. The E871 characteristics of
the material determine how it stacks, necessitating the use of multi-point
measurement or specialized radar lenses to capture an accurate average level.

| 3. Technical Selection Criteria

Choosing the right instrument requires a systematic evaluation of the process
environment. The following table serves as a practical engineering reference for
comparing technologies in the context of E871 applications.

Radar (80GHz) Hydrostatic Magnetic
Gauge
Measurement Up to 120m Up to 30m Up to 200m Up to 6m
Range (standard)
Accuracy +1 mm to £5 +0.25% of +0.1% to +5 mm to £10
mm range +0.5% mm
Pressure Limit Up to 160 bar Up to 3 bar Up to 400 bar Up to 320 bar

Temp. Range -60°C to -40°C to +80°C -40°C to -196°C to
+450°C +125°C +450°C

Dust/Vapor Negligible High Impact No Impact No Impact

Effect

Media Type Liquids & Solids Liquids & Solids Liquids Only Liquids Only

When evaluating these options, engineers should consult the Main Page of the
manufacturer’s technical documentation to ensure the specific model supports the
necessary communication protocols (such as HART, Modbus, or Profibus) required
for E871-compliant systems.

| 4. Installation Considerations and Best Practices

To ensure that an E871-related measurement system performs to its theoretical
specifications, strict adherence to installation guidelines is required.

Welk Reference Guide 4



WELK REFERENCE GUIDE E871

| Mounting Position

Avoid the Center: Never mount a radar or ultrasonic sensor in the exact center of a
circular tank, as this can lead to multiple reflections (parabolic effect) that interfere
with the signal.

Nozzle Length: The sensor antenna or transducer should ideally extend past the
mounting nozzle to prevent "ringing" or false echoes from the nozzle edge. If the
nozzle is long, a waveguide or a specific antenna extension must be used.

Obstruction Clearance: Ensure the signal beam (typically a 3° to 10° cone for
high-frequency radar) does not intersect with ladders, agitators, or inflow streams.

| Environmental Protection

For outdoor installations or high-moisture environments often associated with E871
material processing, sunshields and drip loops for cabling are mandatory. In
chemical applications, the wetted parts (e.g., PTFE, Hastelloy, or 316L Stainless
Steel) must be compatible with the media to prevent corrosion and sensor failure.

| Calibration and Zero-Point Adjustment

Hydrostatic sensors require an accurate zero-point calibration at atmospheric
pressure. For pressurized tanks, a differential pressure (DP) transmitter is
necessary to compensate for the head pressure above the liquid.

| 5. Limitations and Operational Constraints

While modern level meters are highly advanced, they are not without limitations.
Understanding these boundaries prevents costly downtime.

Ultrasonic Dead Zones: All ultrasonic sensors have a "blocking distance" or dead
zone (typically 0.25m to 0.8m) directly beneath the transducer where
measurement is impossible. The tank should never be filled into this zone.

Welk Reference Guide 5



WELK REFERENCE GUIDE E871

Radar and Low Dielectrics: Materials with a dielectric constant below 1.4 (such as
certain liquified gases or extremely dry powders) reflect very little energy. In these
cases, a Guided Wave Radar (GWR) or a bypass chamber may be required to
concentrate the signal.

Foam Interference: Heavy, dense foam can absorb both ultrasonic and radar
signals. If foam is a constant process variable, a displacement-based or magnetic
level gauge may be more reliable.

|6. Frequently Asked Questions (FAQs)

Q: How does moisture content in solids affect E871-compliant radar measurement?

A: Moisture significantly increases the dielectric constant of the material. While this
makes the surface easier to detect for radar, it also increases the risk of material
buildup on the sensor lens. Using a radar with a dust shield or air purge connection
is recommended.

Q: Can E871 electronic modules be retrofitted to older level gauges?

A: It depends on the housing and communication backbone. Most modern
transmitters from manufacturers like Welk offer modular electronics that can be
upgraded to support newer protocols, provided the physical sensor interface
remains compatible.

Q: What is the maintenance cycle for a hydrostatic transmitter in a wastewater
application?

A: In wastewater, buildup on the diaphragm is the primary concern. We
recommend a visual inspection and cleaning every 3 to 6 months, depending on
the solids concentration. If the sensor is E871-rated for hazardous areas, ensure
the seals are checked for integrity during each cycle.

Q: Is 80GHz radar always better than 26GHz for E871 applications?

A: 80GHz offers a narrower beam and better resolution, which is superior for
avoiding internal tank obstructions. However, 26GHz may perform better in
extremely heavy steam or condensing environments where the shorter
wavelength of 80GHz radar is more easily scattered by water droplets.
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| 7. Conclusion

Successful level measurement in E871-related applications hinges on the synergy
between robust hardware and a deep understanding of the material
characteristics. By selecting the appropriate technology—whether it be
high-frequency radar for complex solids or hydrostatic transmitters for stable liquid
columns—engineers can achieve the precision required for modern industrial
automation. For detailed product specifications and application-specific support,
engineers should review the available options on the Main Page to ensure their
chosen solution meets both local safety standards and global performance
benchmarks.
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