WELK | REFERENCE GUIDE

Twl?2

A practical guide to twl2, covering the reader intent, the relationship to twl2, key
evaluation criteria, common risks, and the information the intended project
audience should confirm before taking the next step.

levelmeter.org
Main topic: Main Page
https://www.level-meters.com/

Welk Reference Guide 1



WELK REFERENCE GUIDE Twl2

In the field of industrial process automation, the accuracy of measurement is only
as reliable as the protection provided to the primary sensing element. The TW12
series represents a critical category of process protection and mounting
components designed to interface sensitive instruments with harsh industrial
environments. Whether utilized in temperature monitoring or as a specialized
housing for level measurement probes, the TW12 architecture is engineered to
withstand high pressures, corrosive media, and extreme thermal fluctuations.

For engineers and procurement specialists, selecting the correct TW12
configuration is essential for ensuring both the longevity of the sensor and the
safety of the process vessel. This guide provides a technical deep dive into the
principles, selection criteria, and installation best practices for the TW12 series
within modern industrial frameworks. For those seeking specific product
specifications or custom OEM solutions, visiting the Main Page of the
manufacturer's technical portal provides a comprehensive overview of available
configurations.

| Measurement Principles and Functional Role

The TW12 is primarily a protective barrier, often categorized as a thermowell or a
specialized transmitter well. Its fundamental principle is to isolate the internal
sensor—such as a PT100 resistance thermometer, a thermocouple, or a
hydrostatic level probe—from the direct impact of the process medium while
maintaining high thermal or pressure conductivity.

| Heat Transfer and Thermal Response

In temperature-related applications, the TW12 functions through conductive heat
transfer. The process fluid transfers heat to the outer wall of the TW12, which then
conducts that energy through the material to the internal sensor. The design of the
TW12 must balance wall thickness for pressure resistance against the need for a
rapid thermal response time. A thicker wall increases durability but introduces
thermal lag, which can be detrimental in fast-loop control systems.
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| Pressure Containment and Structural Integrity

From a mechanical perspective, the TW12 acts as a pressure vessel component. In
level measurement applications, particularly those involving hydrostatic
transmitters, the TW12 (or its equivalent protective sleeve) ensures that the
sensor is positioned correctly within the tank while protecting the cabling and
electronics from turbulent flow or mechanical damage caused by agitators. The
structural integrity of the TW12 is calculated based on the wake frequency—the
frequency at which vortices are shed as fluid flows past the well—to prevent
mechanical resonance and subsequent failure.

| Technical Specifications and Material Selection

Choosing the right material for a TW12 is a decision driven by the chemical
composition of the process media and the operating temperature. Welk provides a
variety of alloys to meet these diverse requirements.

| Common Materials

1. 316L Stainless Steel: The industry standard for water treatment and general
chemical applications. It offers excellent corrosion resistance and mechanical
strength up to 600°C (1112°F).

2. Hastelloy C-276: Reserved for highly aggressive environments, such as those
containing chlorides or strong acids, where standard stainless steel would suffer
from pitting or stress corrosion cracking.

3. Titanium: Used in seawater applications or specific chemical processes where a
high strength-to-weight ratio and resistance to oxidizing media are required.

4. PTFE/PFA Coatings: For ultra-corrosive chemicals at lower temperatures, a TW12
may be coated with fluoropolymers to prevent any metallic contact with the
medium.

| Selection Table: TW12 Engineering Parameters
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Parameter

Nominal Diameter

Max Operating

Pressure

Temperature Range

Insertion Length (U)

Process Connection

Metric

Specification

DN15 to DN100

Up to 100 bar

-200°C to +800°C

50 mm to 2000 mm

Threaded, Flanged,
Weld-in

Imperial
Equivalent

1/2" to 4"

1450 psi

=328 F tc 14 {D8F

2" to 78.7"

NPT, BSP, ANSI, DIN

Twl2

Flanged or threaded
options

Dependent on
temperature and
material

Material dependent
(e.qg., Inconel for high
temp)

Custom lengths
available for deep
tanks

Must match vessel
nozzle

| Application Engineering Across Industries

The versatility of the TW12 makes it a staple in various sectors where Welk's level

and pressure instruments are deployed.

| water and Wastewater Treatment

In large-scale desalination or wastewater processing, the TW12 is used to house
sensors that monitor the temperature and level of chemical dosing tanks. Because
these tanks often contain sodium hypochlorite or ferric chloride, the TW12 must be
selected with appropriate chemical compatibility to prevent leaks that could lead
to environmental hazards.
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| Chemical and Petrochemical Processing

In refineries, the TW12 is frequently installed in high-velocity pipelines. Here, the
engineering focus shifts to the "Wake Frequency Calculation" (per ASME PTC 19.3
TW). If the fluid velocity is too high, it can cause the TW12 to vibrate at its natural
frequency, leading to fatigue failure. Engineers must specify the shank diameter
and taper of the TW12 to ensure it can withstand these dynamic forces.

| Oil and Gas Storage

For hydrostatic level measurement in crude oil tanks, a TW12-style protective pipe
allows the sensor to be lowered to the bottom of the tank while protecting it from
the sludge and paraffin buildup common in these environments. This ensures that
the Main Page solutions for hydrostatic monitoring remain accurate over long
maintenance cycles.

| Installation Considerations and Best Practices

Proper installation of a TW12 is as important as the selection of the device itself.
Failure to follow standard procedures can result in measurement errors or process
leaks.

| Orientation and Placement

In Pipelines: The TW12 should ideally be installed against the flow or perpendicular
to it. For pipes with a diameter smaller than 100 mm (4 inches), the TW12 should
be installed at an angle or in an elbow to ensure the sensing tip is sufficiently
immersed in the fluid stream.

In Tanks: When used for level or temperature in tanks, avoid placing the TW12
near fill lines or agitator blades. The mechanical stress from incoming fluid or
turbulence can bend or snap the probe.
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| Sealing and Torque

Threaded TW12 units require appropriate sealing tape or compound (such as PTFE
tape for low-temp or graphite for high-temp). For flanged connections, the gasket
material must be compatible with the process fluid. It is vital to follow the specific
torque requirements for the flange bolts to ensure a gas-tight seal, especially in
high-pressure applications exceeding 40 bar (580 psi).

| Immersion Depth

To minimize conduction error (where the ambient temperature outside the tank

affects the reading inside), the immersion length should be at least 10 times the
diameter of the TW12 tip. For example, a 12 mm diameter probe should have an
immersion depth of at least 120 mm.

| Limitations and Operational Risks

While the TW12 is a robust component, it is not without limitations:

Thermal Lag: In processes where temperature changes occur in seconds, the mass
of the TW12 can delay the sensor's response. In such cases, a "reduced tip" or
"tapered" design is recommended to decrease the mass at the sensing point.

Erosion: In media containing abrasive solids (like mining slurries), the leading edge
of the TW12 can wear down over time. Periodic ultrasonic thickness testing is
recommended for these applications.

Corrosion Fatigue: A combination of a corrosive environment and mechanical
vibration can lead to cracks that are difficult to detect visually until a leak occurs.

| Maintenance and Troubleshooting

A proactive maintenance schedule for TW12 installations typically includes:
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1. Visual Inspection: Checking for signs of corrosion, pitting, or physical
deformation.

2. Cleaning: Removing scale or buildup from the outer surface of the well, as this
act as an insulator and degrades measurement accuracy.

3. Integrity Testing: For critical high-pressure systems, performing a hydrostatic
pressure test on the TW12 during plant shutdowns ensures no micro-cracks have
formed.

If a measurement becomes sluggish or drifts, the first step should be to check the
internal sensor. However, if the sensor is functional, the issue often lies in the
TW12—either due to internal moisture (condensation) or external coating buildup.

| Frequently Asked Questions (FAQs)

Q: Can luse a TW12 in a vacuum application?

A: Yes, provided the process connection (flange or thread) and the seal are rated
for vacuum service. Welded-in versions are often preferred for high-vacuum
integrity.

Q: What is the difference between a fabricated and a solid-drilled TW12?

A: A fabricated TW12 is made from a tube with a welded end-cap, suitable for
lower pressures. A solid-drilled (barstock) TW12 is machined from a single piece of
metal, offering much higher pressure ratings and better reliability in critical
applications.

Q: How do | choose between a tapered and a straight shank?

A: Straight shanks are standard and cost-effective. Tapered shanks offer a better
compromise between structural stiffness at the base and a faster response time at
the tip, making them ideal for high-velocity flows.

Q: Does the TW12 affect the calibration of my level meter?

Welk Reference Guide 7



WELK REFERENCE GUIDE Twl2

A: For temperature sensors, it affects response time but not the base calibration.
For hydrostatic level meters, the TW12 acts as a stilling well; as long as it is vented
to the same head pressure as the tank, it will not affect the accuracy of the level
reading.

| Conclusion

The TW12 is an indispensable component in the architecture of industrial
measurement. By providing a robust interface between the process and the
instrument, it ensures that level, pressure, and temperature data remain accurate
and reliable even in the most demanding conditions. Engineers must carefully
evaluate material compatibility, pressure requirements, and fluid dynamics when
specifying these units. For further technical support and to explore the full range of
industrial level measurement solutions, professionals are encouraged to refer to
the Main Page for detailed engineering documentation and product catalogues.
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