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A practical guide to novus tl400 i, covering the reader intent, the relationship to
novus tl400 i, 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 process control, the accurate measurement of liquid
levels is a fundamental requirement for operational safety, inventory
management, and efficiency. The Novus TL400-| represents a specific class of
hydrostatic level transmitters designed for submersible applications. This
instrument is engineered to convert the physical pressure exerted by a liquid
column into a standardized electrical signal, typically a 4-20 mA current loop,
which can be easily integrated into PLCs (Programmable Logic Controllers), SCADA
systems, and digital displays.

For engineers and procurement specialists, understanding the technical nuances of
the novus tl400 i is essential for ensuring long-term reliability in environments
ranging from clean water reservoirs to industrial wastewater treatment plants. This
guide examines the underlying physics of hydrostatic measurement, the specific
features of the TL400-I series, and the critical selection criteria necessary for
successful deployment in professional settings.

Understanding the Hydrostatic Measurement
Principle

Before evaluating specific hardware like the Novus TL400-I, it is necessary to
understand the hydrostatic principle upon which these devices operate.
Hydrostatic level measurement is based on the relationship between the height of
a liquid column and the pressure it exerts at the base of a vessel.

The fundamental formula used is:
P=p-g-h

Where:

P is the hydrostatic pressure.

p (rho) is the density of the liquid.

g is the local acceleration due to gravity (approximately 9.81 m/s?).
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h is the height of the liquid column (the level).

Because gravity is constant and the density of the liquid is usually known, the
pressure measured by the sensor is directly proportional to the depth of the liquid.
The Novus TL400-| utilizes a piezoresistive silicon sensor protected by a stainless
steel diaphragm. When submerged, the pressure of the fluid compresses the
diaphragm, which in turn affects the resistance of the silicon bridge. This change in
resistance is then converted by internal electronics into a linear 4-20 mA signal.

One critical aspect of this measurement is atmospheric pressure compensation.
Since the sensor is submerged, it is subjected to both the weight of the water and
the weight of the atmosphere above the water. To ensure the sensor only
measures the liquid level, a small vent tube (capillary) is integrated into the cable.
This tube allows the internal side of the sensor diaphragm to be exposed to the
current atmospheric pressure, effectively canceling out atmospheric fluctuations
and providing a true "gauge pressure" reading.

| Key Technical Specifications of the Novus TL400-I

The "I" in the novus tl400 i designation typically refers to the current output model,
which is the industry standard for minimizing signal degradation over long cable
runs. Unlike voltage signals (e.g., 0-10V), current loops are highly resistant to
electromagnetic interference (EMI) and voltage drops caused by the resistance of
the wire itself.

| Construction and Materials

The device is built to withstand continuous immersion. The body is generally
constructed from 316L stainless steel, providing excellent corrosion resistance
against water and many mild chemicals. The cable is typically made of
polyurethane (PUR) or polyethylene (PE), chosen for its flexibility and
impermeability.
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| Performance Metrics

Accuracy: Most industrial-grade hydrostatic sensors in this class offer an accuracy
of £0.5% FS (Full Scale) or better.

Measurement Ranges: These sensors are available in various ranges, from shallow
tanks (0-2 meters / 6.5 ft) to deep boreholes or reservoirs exceeding 100 meters
(328 ft).

Output: 4-20 mA DC (two-wire configuration).
Power Supply: Typically 10-30 VDC.
Ingress Protection: IP68, which is mandatory for permanent submersion.

When evaluating these specifications, it is important to Review product options
and application support on the Main Page to ensure that the chosen sensor range
matches the maximum possible depth of the application to avoid overpressure
damage.

| Selection Criteria for Submersible Level Transmitters

Selecting the correct sensor involves more than just identifying the depth of the
tank. Engineers must consider the chemical, physical, and electrical environment
of the installation site.

| 1. Media Compatibility

While 316L stainless steel is robust, it is not universal. For highly corrosive
applications, such as concentrated acids or seawater, specialized coatings or
alternative materials like Hastelloy or ceramic diaphragms may be required. The
novus tl400 i is primarily intended for water, wastewater, and non-aggressive
industrial fluids.
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| 2. Density Variations

As shown in the hydrostatic formula, the reading is dependent on liquid density (p).
If the sensor is calibrated for water (density = 1.0 g/cm?) but is used in a fluid with
a different density (e.g., oil at 0.85 g/cm?), the level reading will be inaccurate. In
such cases, the PLC or display unit must be programmed with a compensation
factor.

| 3. Cable Length and Type

The cable is the lifeline of the sensor. It must be long enough to reach the bottom
of the vessel plus the distance to the junction box. Furthermore, the cable material
must be compatible with the fluid to prevent swelling or degradation over time.

Standard Water Wastewater/Sludge
Application Application

Diaphragm Material 316L Stainless Steel 316L or Flush Diaphragm
Cable Material Polyurethane (PUR) Polyethylene (PE) or Teflon
Pressure Range Exact depth + 10% safety Exact depth + 20% (for

sludge buildup)

Venting Integrated capillary tube Integrated capillary with
desiccant

| Installation Best Practices and Considerations

Proper installation is the most significant factor in the longevity of a hydrostatic
level sensor. Even a high-quality instrument like the novus tl400 i can fail
prematurely if environmental stressors are not managed.
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| Avoiding Turbulence

If the sensor is installed near an inlet pipe or an agitator, the moving fluid can
cause the sensor to swing or experience localized pressure spikes (noise). To
prevent this, the sensor should be installed inside a "stillwell" or a perforated PVC
pipe. This pipe acts as a mechanical damper, ensuring the sensor remains vertical
and the fluid around it is calm.

| Cable Management and Venting

The vent tube inside the cable must never be blocked or kinked. If moisture enters
the vent tube, it can reach the internal electronics or affect the diaphragm
movement, leading to drift or total failure.

Junction Boxes: Use a junction box with a high IP rating that includes a breathable
membrane or a desiccant cartridge to trap moisture before it enters the vent tube.

Bending Radius: Observe the minimum bending radius of the cable to avoid
pinching the internal capillary.

| Lightning and Surge Protection

Because these sensors are often used in outdoor tanks or deep wells, they are
susceptible to lightning strikes. While many modern transmitters have internal
surge protection, it is standard practice in industrial B2B environments to install
additional surge arrestors at the control panel to protect the PLC and power

supply.

| Limitations and Potential Risks in Operation

While hydrostatic sensors are reliable and cost-effective, they are not suitable for
every application. Understanding these boundaries prevents costly engineering
errors.
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1. Pressurized Tanks: The Novus TL400-| is designed for vented (open) tanks. In a
pressurized vessel, the sensor would measure the liquid height plus the overhead
gas pressure, leading to a massive error. For pressurized vessels, a differential
pressure (DP) transmitter is required.

2. Solids Accumulation: In wastewater applications, silt or sludge can accumulate
around the sensor diaphragm. This can lead to "offset drift" where the sensor
shows a level even when the tank is empty. Regular cleaning or the use of a
flush-diaphragm model is recommended.

3. Temperature Fluctuations: Rapid changes in liquid temperature can affect the
density of the fluid and the elasticity of the sensor diaphragm. High-quality sensors
include internal temperature compensation, but extreme variations should be
avoided.

4. Moving Media: In fast-flowing channels, the "Bernoulli effect" can cause a
pressure drop across the sensor face, resulting in a lower-than-actual level
reading.

| Comparison: Hydrostatic vs. Non-Contact Methods

When designing a system, engineers often choose between hydrostatic sensors
and non-contact methods like ultrasonic or radar level meters.

Hydrostatic (TL400-1): Best for deep wells, boreholes, and tanks where foam,
vapor, or internal obstructions (like ladders or braces) would interfere with a beam.
They are generally more affordable and easier to set up but require contact with
the fluid.

Ultrasonic: Non-contact and good for corrosive liquids, but performance drops in
the presence of foam, heavy vapor, or high temperatures.

Radar: Highly accurate and unaffected by vapor or foam, but significantly more
expensive than hydrostatic sensors. Radar is preferred for high-precision chemical
processing.

For many standard industrial and municipal water projects, the hydrostatic
approach provided by the novus tl400 i offers the best balance of accuracy and
cost-efficiency.
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| Frequently Asked Questions (FAQ)

Q: Can the Novus TL400-| be used in seawater?

A: While 316L stainless steel has some resistance to chlorides, long-term
immersion in seawater may lead to pitting corrosion. For permanent seawater
applications, it is advisable to consult the Main Page for sensors with specialized
housings or sacrificial anodes.

Q: How often should the sensor be calibrated?

A: In stable water applications, an annual calibration check is usually sufficient. In
wastewater or high-vibration environments, semi-annual inspections are
recommended to check for debris buildup and signal drift.

Q: What happens if the cable is cut?

A: If the cable is cut, the IP68 seal is broken, and the vent tube is exposed to the
liquid. This usually results in the destruction of the sensor. Cables should be
protected by conduit in areas where mechanical damage or rodents are a risk.

Q: How do | convert the 4-20 mA signal to a level in meters?

A: This is done in the receiving device (PLC or display). You map the 4 mA signal to
0 meters and the 20 mA signal to the maximum range of the sensor (e.g., 10
meters). The relationship is linear.

For further technical details on integrating these sensors into your specific
industrial framework, you can Review product options and application support to
find the most compatible hardware for your project requirements. Proper selection
and installation of the novus tl400 i ensure that your level monitoring system
remains a reliable component of your industrial automation strategy.



