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A practical guide to Ic11, covering the reader intent, the relationship to Ic11, 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 industrial automation and fluid management, the LC11 series
represents a cornerstone technology for hydrostatic level measurement. Designed
to provide high-precision monitoring of liquid levels in tanks, deep wells, and
wastewater systems, the LC11 is a submersible pressure transmitter that converts
the physical weight of a liquid column into a standardized electrical signal. For
engineers and procurement professionals, understanding the technical nuances of
the LC11 is essential for ensuring long-term reliability and accuracy in demanding
process environments.

As a professional manufacturer, Welk specializes in providing robust level
measurement solutions, including the LC11, which are engineered to meet the
rigorous standards of the water treatment, chemical, and oil and gas industries.
This guide explores the fundamental principles, selection criteria, and installation
best practices for the LC11 to assist technical teams in optimizing their level
monitoring infrastructure.

Understanding the Measurement Principle of LC11
Hydrostatic Sensors

The LC11 operates on the hydrostatic pressure principle, which is one of the most
reliable methods for measuring the level of a liquid in an open-to-atmosphere
container or a vented tank. The fundamental physics behind this technology is
governed by the equation:

P=pxgxh

Where:

P is the hydrostatic pressure at the sensor's diaphragm.

p (Rho) is the density of the liquid.

g is the local acceleration due to gravity (approximately 9.81 m/s?).

h is the height of the liquid column above the sensor.
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When the LC11 is submerged, the pressure acting on the internal piezoresistive
silicon sensor element increases linearly with the depth of the liquid. This pressure
causes a slight deformation in the sensor's diaphragm, which changes the
electrical resistance of the bridge circuit. The integrated electronics of the LC11
then condition this change into a linear 4-20mA or R5485 Modbus signal
proportional to the level.

One critical feature of the LC11 is its atmospheric pressure compensation. Because
the sensor is submerged, it is subject to both the weight of the liquid and the
weight of the atmosphere pressing down on the liquid surface. To ensure that only
the liquid level is measured, the LC11 utilizes a vented cable. This cable contains a
small capillary tube that allows the back of the sensor diaphragm to be exposed to
ambient atmospheric pressure, effectively canceling out barometric fluctuations.

| Technical Specifications and Performance Criteria

The LC11 is engineered for versatility across various industrial media. While
specific configurations can vary based on the application, the following technical
parameters represent the standard performance profile of the series:

Measurement Range: Typically available from 0-1 meter to 0-200 meters of water
column (mH20).

Accuracy: Standard accuracy is £0.5% of Full Scale (FS), with high-precision
options reaching £0.25% or +0.1% FS.

Output Signal: 4-20mA (2-wire), 0-5V, 0-10V, or digital RS485 (Modbus RTU).
Power Supply: 12-36V DC (standard 24V DC).

Housing Material: 304 or 316L Stainless Steel for standard applications; specialized
polymers like PTFE or PVDF for corrosive media.

Operating Temperature: Standard range of -20°C to +70°C, with compensated
ranges available for higher thermal stability.

Ingress Protection: IP68, ensuring the device remains hermetically sealed even
under continuous submersion.
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By visiting the Main Page of the Welk product catalog, engineers can review
specific model variations and technical data sheets tailored to their unique project
requirements.

Selection Guide: Choosing the Right LC11
Configuration

Selecting the appropriate LC11 model requires a thorough analysis of the process
media and environmental conditions. The following table provides a comparison of
common LC11 configurations used in industrial applications:

Standard LC11 Corrosive-Resistant | High-Temperature
LC1l1 LC11

Primary Application Clean water, Acids, bases, Industrial process
reservoirs, deep wastewater tanks, hot springs
wells

Housing Material 316L Stainless Steel PTFE / PVDF Coated 316L with cooling

fins

Cable Material Polyurethane (PUR) EEP'} BTEE High-temp Silicone

of BliEE

Diaphragm 316L Stainless Steel Ceramic or Tantalum 316L Stainless Steel

Pressure Range Up to 200m Up to 20m Up to 50m

Accuracy Class 0.25% to 0.5% FS 0.5% FS 0.5% FS

| Factors to Confirm Before Purchase

1. Media Density: Since the LC11 measures pressure to infer level, changes in
liquid density will affect the reading. If the liquid is not water (p = 1000 kg/m?3), the
sensor must be calibrated for the specific gravity of the target fluid.

2. Chemical Compatibility: Ensure the housing and cable materials are compatible
with the liquid. For example, PUR cables are excellent for water but may degrade
in certain oils or solvents.
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3. Dynamic Conditions: If the liquid is in motion (e.g., an agitated tank), additional
hardware like a stilling well may be required to protect the sensor from physical
damage and signal noise.

| Practical Installation and Commissioning Guidelines

Proper installation of the LC11 is paramount to its longevity and accuracy. Even the
highest quality sensor can fail if the installation environment is not correctly
prepared.

| Submersion and Positioning

The sensor should ideally be placed at the lowest point of the measurement range,
but not directly on the bottom of a tank or well where silt and sediment can
accumulate. A clearance of 50mm to 100mm from the bottom is recommended to
prevent the pressure port from clogging.

| Cable Management and Venting

The vented cable is the most sensitive component of the LC11 system. During
installation:

Avoid Kinking: Do not bend the cable beyond its minimum bend radius (typically 10
times the cable diameter).

Atmospheric Venting: The end of the cable (where the wires connect to the
junction box) must be kept in a dry, ventilated area. If the capillary tube is blocked
or exposed to moisture, the sensor's accuracy will drift, and internal electronics
may eventually corrode.

Desiccant Usage: In high-humidity environments, it is advisable to use a junction
box equipped with a desiccant breather to strip moisture from the air entering the
capillary tube.
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| Protection in Turbulent Fluids

In applications such as wastewater lift stations or tanks with mixers, the LC11
should be installed inside a "stilling well" or a guide pipe. This is typically a PVC or
stainless steel pipe with a diameter of 50mm to 100mm that has small holes drilled
at the bottom to allow liquid entry while dampening waves and protecting the
sensor from mechanical impact.

Operational Limitations and Maintenance Best
Practices

While the LC11 is designed for maintenance-free operation, certain conditions can
limit its effectiveness or necessitate periodic intervention.

| Limitations

Pressurized Tanks: The LC11 is a gauge pressure sensor. If used in a sealed,
pressurized tank, it will measure the sum of the liquid head and the gas blanket
pressure, leading to incorrect level readings. For pressurized vessels, a differential
pressure transmitter is required.

Freezing: If the liquid freezes around the sensor, the resulting expansion can crush
the diaphragm, causing permanent damage.

Sedimentation: In heavy sludge applications, the pressure port may become
blocked. While the LC11 often features a flush-diaphragm option for such cases,
standard models may require periodic cleaning.

| Maintenance Checklist

1. Visual Inspection: Check the cable jacket for signs of wear, cuts, or chemical
degradation.
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2. Diaphragm Cleaning: If the reading becomes sluggish, gently clean the sensor
face with a soft cloth and mild detergent. Never use sharp objects or high-pressure
air to clean the diaphragm, as this will destroy the sensing element.

3. Desiccant Check: If using a vented junction box, ensure the desiccant has not
changed color (indicating saturation).

4. Zero-Point Calibration: Periodically check the sensor's output at zero level
(atmospheric pressure) to ensure there has been no sensor drift.

|Frequent|y Asked Questions (FAQs)

Q: Can the LC11 be used to measure the level of diesel or 0il?

A: Yes, provided the cable material is specified as oil-resistant (such as FEP or
specialized PUR) and the sensor is calibrated for the specific density of the oil,
which is typically lower than water.

Q: How long can the cable be on an LC11 sensor?

A: For 4-20mA signals, the cable can extend several hundred meters without
significant signal loss, provided the power supply voltage is sufficient to overcome
the loop resistance. For RS485 models, distances up to 1000 meters are possible
with proper shielding.

Q: What happens if water enters the vent tube?

A: If moisture enters the vent tube, it will eventually reach the internal electronics,
leading to erratic readings and eventual failure of the transmitter. This is why a dry
termination point is critical.

Q: Is the LC11 suitable for lightning-prone areas?

A: Standard LC11 units have basic surge protection, but for outdoor installations in
open reservoirs or deep wells, we recommend installing additional lightning
protection modules in the signal loop to prevent damage from high-voltage
transients.
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For more information on selecting the right instrument for your facility, or to
request a quote for a customized OEM solution, please visit our Main Page to
connect with our technical support team. Welk remains committed to delivering
reliable, cost-effective level measurement technology to the global industrial
market.



