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Velop Micro 6 Mesh System

A practical guide to velop micro 6 mesh system, covering the reader intent, the
relationship to velop micro 6 mesh system, key evaluation criteria, common risks,
and the information the intended project audience should confirm before taking
the next step.
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In the landscape of modern industrial automation, the ability to transmit
high-precision data from the field to the control room is as critical as the
measurement itself. Industrial facilities are increasingly moving away from
restrictive wired architectures toward flexible, scalable wireless infrastructures.
The integration of advanced networking hardware, such as the velop micro 6 mesh
system, into industrial level measurement frameworks represents a significant
shift in how process data is managed. For engineers overseeing water treatment,
chemical processing, or oil and gas storage, understanding the intersection of
robust wireless mesh technology and precise level sensing is essential for
operational efficiency.

| Principles of Industrial Level Measurement

Before evaluating the networking layer, it is necessary to establish the
foundational principles of the level measurement instruments that generate the
data. At Welk, we specialize in several core technologies, each suited to specific
physical environments.

| Radar Level Measurement

Radar level meters operate on the Time of Flight (ToF) principle. The device emits
high-frequency microwave pulses (typically in the 26GHz or 80GHz range) that
travel at the speed of light. When these pulses encounter the surface of the
medium, they are reflected back to the sensor. The distance is calculated based on
the time delay between emission and reception. Radar is highly valued in B2B
applications because it is non-contact and unaffected by temperature fluctuations,
vacuum, or high pressure.

| Ultrasonic Level Sensing

Ultrasonic sensors utilize sound waves rather than electromagnetic waves. The
sensor emits an ultrasonic pulse that bounces off the material surface. Unlike
radar, the speed of sound is influenced by air temperature, requiring integrated
temperature compensation. These are cost-effective solutions for liquid level
monitoring in open channels or atmospheric tanks.
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| Hydrostatic Level Transmission

Hydrostatic transmitters measure the pressure exerted by a liquid column. Based
on the formula $P = \rho gh$ (where $P$ is pressure, $\rho$ is density, $g$ is
gravity, and $h$ is height), the sensor converts the pressure at the bottom of a
tank into a level reading. This is a reliable method for deep wells and sealed tanks
where the liquid density remains constant.

| Magnetic Level Gauges and Switches

Magnetic gauges provide visual indication and point-level detection using a float
system equipped with magnets. These are often used as redundant safety systems
alongside electronic transmitters to ensure manual verification is possible during
power outages.

| The Role of the Velop Micro 6 Mesh System in lloT

In a large-scale industrial facility, level sensors are often distributed across vast
areas—from remote pump stations to high-altitude silos. Traditional point-to-point
wireless can suffer from signal degradation due to the heavy presence of metal
structures. This is where a mesh architecture, such as the velop micro 6 mesh
system, becomes relevant.

| Technical Specifications

The velop micro 6 mesh system utilizes Wi-Fi 6 (802.11ax) technology, which is
designed for high-density environments. Key features include:

- OFDMA (Orthogonal Frequency Division Multiple Access): Allows multiple level
sensors to communicate simultaneously on a single channel, reducing latency.

- MU-MIMO: Supports multiple data streams, ensuring that high-bandwidth video
surveillance and low-bandwidth sensor data (like 4-20mA signals converted to
Modbus TCP) do not interfere with each other.
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- Compact Form Factor: The "micro" design allows for installation within
NEMA-rated industrial enclosures where space is at a premium.

| Mesh Topology vs. Star Topology

In a standard star topology, every sensor must connect to a central gateway. If the
path is blocked by a new steel tank, the connection is lost. In a mesh system, each
node acts as a repeater. If one path is obstructed, the data from a Welk radar level
meter can be rerouted through an adjacent node, ensuring continuous data flow to

the Main Page of the plant's SCADA system.

| Selection Criteria for Level Measurement Systems

Choosing the right combination of sensor and network backhaul requires a
systematic approach. The following table provides a guideline for selecting level
technologies based on common industrial requirements.

| Level Technology Selection Table

Application Radar Level Ultrasonic Hydrostatic Magnetic
Requirement Meter Sensor Transmitter Level Gauge
Medium Type Liquids, Solids, Liquids, Coarse Liquids only Liquids only
Slurries Solids
Measurement Up to 120m Up to 30m Up to 200m Up to 15m
Range
Accuracy +=2mm +0.25% of span +0.1% to =5mm to
+0.5% FS +£10mm
Process Temp. -40°C to -40°C to +80°C -20°C to -40°C to
+450°C +100°C +400°C
Signal Output 4-20mA, HART, 4-20maA, 4-20maA, 0-10V SPDT/DPDT
RS485 Modbus Switches
Mesh High (via High (via Medium Low (Point level
Compatibility RS5485/Wi-Fi) Modbus/Wi-Fi) (Requires ADC) only)
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| Integration and Installation Considerations

When deploying a velop micro 6 mesh system to support industrial level
measurement, several engineering factors must be addressed to ensure reliability.

| 1. Signal Penetration and Interference

Industrial environments are "noisy" in the RF spectrum. Motors, VFDs, and heavy
machinery generate electromagnetic interference (EMI). While Wi-Fi 6 offers
improved interference handling, nodes should be placed to maintain a clear
Fresnel zone where possible. For Welk radar meters, ensure that the wireless node
is not placed directly in front of the radar's emission path to avoid signal crosstalk.

| 2. Power Supply and Hazardous Areas

Many level measurement points are located in hazardous (Ex) zones. While Welk
provides explosion-proof sensors, standard mesh nodes like the Velop Micro 6 are
typically not intrinsically safe. They must be installed in purged enclosures or
located in "safe zones" with high-gain antennas extending into the process area.

| 3. Data Conversion

Most industrial level meters output a 4-20mA analog signal or a digital HART
protocol. To interface with a Wi-Fi mesh system, an Industrial IoT gateway is
required to convert these signals into MQTT or Modbus TCP packets. The velop
micro 6 mesh system then provides the high-speed backhaul for these packets to
reach the central server.

| 4. Mounting and Positioning

- Radar/Ultrasonic: Must be mounted perpendicular to the liquid surface. Avoid
mounting in the center of a tank to prevent multiple reflections from the tank
walls.
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- Mesh Nodes: Should be mounted at a height that minimizes ground-plane
reflection and maximizes the line-of-sight between nodes.

| Limitations and Risks

While the velop micro 6 mesh system offers significant advantages in flexibility,
engineers must be aware of its limitations in a B2B context:

- Latency Sensitivity: For safety-critical overfill protection, wireless mesh should
be used as a secondary monitoring system. Primary safety loops should remain
hardwired or use SlL-rated wireless protocols (like WirelessHART).

- Bandwidth Management: Although Wi-Fi 6 has high capacity, excessive traffic
from non-essential devices can jitter the timing of critical level data packets.

- Environmental Durability: Consumer-grade mesh hardware lacks the IP67/IP68
rating common in Welk instruments. Ruggedization is mandatory for longevity in
chemical or outdoor environments.

| Frequently Asked Questions (FAQ)

Q: Can | use the Velop Micro 6 Mesh System for real-time control of pumps based
on level data?

A: It is generally recommended for monitoring and data logging. For real-time
control loops where sub-second latency is required, a dedicated industrial wireless
protocol or wired connection is preferred to ensure deterministic communication.

Q: How many Welk level sensors can a single mesh node handle?

A: A single node in a Wi-Fi 6 mesh system can theoretically handle hundreds of
low-bandwidth loT devices. However, for industrial reliability, we recommend
limiting each node to 20-30 sensor gateways to ensure adequate airtime for each
device.

Q: What is the maximum distance between mesh nodes in an industrial plant?
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A: While consumer specs suggest long ranges, in a plant with heavy steel
infrastructure, nodes should be placed every 20 to 30 meters to maintain a robust
"self-healing" overlap.

Q: Does the mesh system affect the accuracy of the radar level meter?

A: No. The measurement accuracy is determined by the sensor's internal
processing. The mesh system only handles the transmission of the calculated
value. However, data packet loss could lead to "frozen" readings in the control
room if the network is unstable.

| Conclusion

The implementation of a velop micro 6 mesh system provides a modern, scalable
solution for the challenges of industrial data backhaul. By combining the precision
of Welk's radar, ultrasonic, and hydrostatic sensors with the high-density
capabilities of Wi-Fi 6 mesh networking, facilities can achieve unprecedented
visibility into their processes. When selecting your instrumentation, it is vital to
balance the physical requirements of the measurement principle with the digital
requirements of the network. For more detailed technical specifications on our
range of instruments, you may review product options and application support on
our Main Page. Ensuring that your level measurement strategy is both physically
accurate and digitally resilient is the key to successful industrial automation in the
lloT era.
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