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Top 50 Interview Questions & Answers

## Part 1: Fundamental Selection Concepts

1. What is the single most important factor when selecting a level transmitter?

The single most important factor is the process medium itself. Its properties—whether it's
a liquid, solid, or slurry; clean or dirty; corrosive; its dielectric constant; and its tendency to
create foam orvapor—willimmediately determine which technologies are suitable and
which are not.

2. What is the difference between point level and continuous level measurement?

e Point Level Measurement: Detects the presence or absence of material ata
specific, pre-determined level. It provides a simple "on/off" or "high/low" output.
Vibrating forks and float switches are common examples.

e Continuous Level Measurement: Measures the level of the material over its entire
range, from empty to full. It provides a variable output (like 4-20mA) thatis
proportionalto the level. Radar, DP, and ultrasonic transmitters are examples.

3. What is the difference between direct and indirect level measurement?

o Direct Measurement: The sensor measures the level directly withoutinferring it
from another property. Examples include a sight glass, a float, or a radar
transmitter measuring the distance to the surface.

¢ Indirect Measurement: The level is inferred by measuring a different physical
property. The most common example is a Differential Pressure (DP) transmitter,
which measures the hydrostatic pressure and calculates the level based on the
fluid's density.
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4. What is the first question you should ask when selecting a level technology?

"Whatis the purpose of this measurement?" Is it for:

e Process Control: Requires good repeatability and reliability.

¢ Inventory Management: Requires high accuracy for volume calculation.

o Overfill Protection/Safety: Requires the highest level of reliability and often a SIL
rating. The purpose defines the required performance and cost.

5. What does "wetted parts" mean, and why is it critical for level instruments?

Wetted parts are all the components of the instrument that come into direct contact with
the process fluid. It is critical to ensure that the materials of these parts are chemically
compatible with the process fluid to prevent corrosion, degradation, or contamination.

## Part 2: Impact of Process Conditions

6. A process vessel has heavy foam on the liquid surface. Which technology is the
best choice?

Guided Wave Radar (GWR) is often the best choice. Theradar pulses are guided down a
probe, allowing them to ignore most light-to-medium foams and measure the true liquid
level. A close second would be a DP transmitter, as itis completely unaffected by foam.

7. Which technology is completely unaffected by changes in the vapor space (e.g.,
changing gas composition, pressure, or temperature)?

Radar (both non-contacting and guided wave) and DP transmitters. Radar waves are
electromagnetic and their speed is not affected by the medium they travel through. DP
measures hydrostatic head, soitis independent of the vapor space above the liquid.
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8. Which technology is strongly affected by changes in the vapor space?

Ultrasonic transmitters. The speed of sound changes significantly with the temperature,
pressure, and composition of the gas in the vapor space. Without compensation, this will
lead to large measurement errors.

9. What is the "dielectric constant," and for which technologies is it a critical factor?

The dielectric constant (er ) is a measure of a substance's ability to store electrical
energy, which also determines how well it reflects radar energy. It is a critical factor for:

e Radar: Low dielectric fluids (er <3), like oils and solvents, are poor reflectors of
radar waves, making them difficult to measure with non-contacting radar.

e Capacitance: The entire principle of a capacitance probe relies on the difference in
dielectric constant between the process material and the air.

10. A tank contains a liquid that tends to coat or build up. Which technologies should
you avoid?

You should avoid any technology that relies on direct contact and can be "fooled" by the
buildup.

e Avoid: Capacitance probes, vibrating forks, and sometimes Guided Wave Radar
(depending on the buildup's properties). A heavy, conductive buildup on a GWR
probe can cause signal loss.

e Good Choice: Non-contacting Radar or Ultrasonic, as there is nothing for the
material to build up on.

11. For measuring the level of solids (e.g., grains, powders), what is the biggest
challenge?

The biggest challenge is the uneven surface caused by the angle of repose. Solids form
peaks and valleys during filling and emptying. A single-point measurement device might
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read the top of a peak or the bottom of a valley, leading to a very inaccurate volume
calculation.

12. Which technology is best for solids level measurement?

Non-contacting Radar, especially modern 80 GHz radar.

e Why: The 80 GHz frequency creates a very narrow, focused beam that can be aimed
precisely to avoid structures and measure a more representative spot on the
uneven surface. Its signalis also excellent at penetrating dust created during filling.

13. A process involves high temperatures and high pressures. Which technology is
generally the most robust?

Differential Pressure (DP) and Guided Wave Radar (GWR) are the mostrobust choices.
Both can be constructed from heavy-duty materials (like stainless steel or exotic alloys)
with high-pressure flange ratings and can handle very high temperatures, often with
options for cooling extensions.

14. Your application is a sterile or hygienic process (e.g., food, pharmaceuticals).
What is a key selection criterion?

The key criterion is that the instrument must be non-intrusive and have no crevices where
bacteria can grow.

e Good Choices: Anon-contacting radar with a hygienic antenna, ora DP
transmitter connected to the tank via a hygienic diaphragm seal.

15. You need to measure the level of a boiling liquid. What is a major concern?
The major concern is the high level of turbulence on the surface. Aturbulent, boiling

surface can scatter the signal of non-contacting Radar or Ultrasonic transmitters, making
the reading unstable.
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e Best Solution: A DP transmitter is immune to surface turbulence. A Guided Wave
Radar installed in a stilling well or bypass chamberis also an excellent solution.

## Part 3: Comparing the Technologies

16. When would you choose a DP transmitter over a Radar transmitter?

You would choose a DP transmitter when:

e Thevessel has heavy foam, extreme turbulence, or many internal obstructions
that would interfere with a radar signal.

e Theapplicationis extremely high-pressure or high-temperature, where DP might be
a more robust and proven solution.

e Theliquid density is stable, and itis being used to replace an existing DP transmitter
(a "like-for-like" replacement).

17. When would you choose a Radar transmitter over a DP transmitter?

You would choose a Radar transmitter when:

e Theliquid density is unknown or changes with temperature or batch variations. DP
would be inaccurate in this case.

e Youwanta direct level measurement that is not affected by density.

e Thefluidis corrosive or clogging, and you want a non-contacting solution.

e Installation of impulse lines for a DP transmitter would be difficult or prone to
freezing.

18. What are the key advantages of Radar over Ultrasonic?

Radar is superior to Ultrasonic because its measurementis not affected by:
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e Changesinthevaporspace (pressure, temperature, gas composition).

e Vapors, dust, or condensation.

e Wind orvacuum. Radar has become the dominanttechnology, and ultrasonicis
now typically used only for simple, non-critical water or chemical applications at
atmospheric pressure.

19. What is the main disadvantage of a DP level measurement?

Its main disadvantage is thatitis an indirect measurement that is completely dependent
on the specific gravity (density) of the fluid. If the density changes, the level reading will
be incorrect unless itis compensated for.

20. When do you choose Guided Wave Radar (GWR) over non-contacting Radar?

You choose GWR when:

e Thefluid has a very low dielectric constant (e.g., oils, solvents). The probe guides
the signal, preventing signal loss.

e Thetank has manyinternal obstructions (agitators, pipes) that would create false
echoes fora non-contacting radar.

e Thevessel has foam or high turbulence.

e Theinstrument must be installed on a very small nozzle orin a bypass chamber.

e You need to measure the interface between two liquids.

21. When is a non-contacting Radar better than a GWR?

You choose non-contacting Radar when:

e Thefluidis highly corrosive, sticky, or prone to buildup, and you cannot have
anything touching the process.

e Theapplicationis for solids, where a probe would be subject to immense
mechanical stress.

e Thetop-down insertion of a long probe is mechanically difficult orimpossible.
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22. What is the primary application for a capacitance level probe?

Capacitance probes are best suited for measuring the level of materials that have a stable
and known dielectric constant. They are often used for measuring the level of some
solids (powders, grains) or for detecting the interface between an oil (low dielectric) and
water (high dielectric). They are very sensitive to buildup.

23. What s a displacer, and how does it work?

A displaceris a weighted cylinder suspended in the liquid. It works on the Archimedes'
principle of buoyancy. As the liquid level rises, the displacer is buoyed up by a force equal
to the weight of the liquid it displaces. This change in apparent weight is measured by a
torque tube, which translates itinto a level reading.

24. Why has Guided Wave Radar largely replaced displacers?

GWR has replaced displacers because it has:

e No moving parts: Displacers are mechanical and prone to wear and sticking.

o Easier installation: GWRs are lighter and don't require the large chamber thata
displacer needs.

e Unaffected by density changes: A displacer's reading is directly tied to the fluid's
density, just like a DP transmitter. GWR is not.

e Lower maintenance: No need for mechanical calibration.

25. What is the best technology for detecting the interface between oil and water?

Guided Wave Radar (GWR) is the best modern technology. The radar pulse reflects
partially off the top surface (oil) and then again off the higher-dielectric interface (water),
allowing the transmitter to measure both the total level and the interface level with a single
probe.
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## Part 4: Installation & Mechanical Considerations

26. What is a "stilling well," and when is it used?

A stilling wellis a vertical pipe installed inside a tank. It has perforations or openings to
allow the liquid level inside the well to equalize with the tank level. Itis used to:

e Provide a calm, stable surface for a non-contacting Radar or Ultrasonic
transmitter in a highly turbulent vessel.
e |[solatethe measurement from the effects of foam.

27. What s a "bypass chamber"?

A bypass chamber (or bridle) is an external chamber connected to the side of a main vessel
with top and bottom process connections. The level in the chamber always mirrors the
level in the vessel.

e Purpose: Itallows forthe isolation of level instrumentation for maintenance
without shutting down the process. It also provides a perfect, controlled
environment for measurement.

e BestTechnology: Guided Wave Radar is the ideal technology for a bypass
chamber.

28. What s a "dead zone" or "blocking distance"?
This is a minimum distance from the face of a non-contacting Radar or Ultrasonic

transmitter within which a level cannot be accurately measured. This must be considered
to ensure the maximum fill level of the tank does not enter this zone.
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29. For a DP transmitter on a tank, what is the purpose of the low-pressure (LP) side
connection?

The LP side provides the pressure reference.

e Onanopen (vented) tank, the LP side is left open to the atmosphere to
compensate for changes in barometric pressure.

e Onaclosed (pressurized) tank, the LP side is connected to the vapor space atthe
top of the tank to subtract the tank's blanket pressure from the hydrostatic head
measurement.

30. Why is nozzle height important for a non-contacting Radar?

Theradar's antenna must extend below the bottom of the mounting nozzle. If the antenna
is up inside a tall, narrow nozzle, the nozzle itself can create false echoes thatinterfere
with the true level reading.

31. What is the significance of the radar frequency (e.g., 26 GHzvs. 80 GHz)?

A higher frequency is generally better. An 80 GHz radar has two main advantages over an
older 26 GHz radar:

1. Narrower Beam Angle: It has a much more focused beam, which makes it easier to
avoid internal tank obstructions.

2. Smaller Antenna: The antenna can be much smaller, allowing it to be installed on
smaller nozzles.

32. How can you measure the level in a non-metallic (e.g., plastic) tank?

e Non-contacting technologies (Radar, Ultrasonic) work perfectly.

e For Guided Wave Radar, a standard single-rod probe will not work because it
requires a metallic ground reference. You must use a coaxial GWR probe, which
has its own built-in ground reference (an outer tube).
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33. What is a "wet leg" vs. a "dry leg" for DP level measurement?

This applies to closed tanks.

e DrylLeg: The LPimpulseline is filled with the tank's vapor (used for non-condensing
vapors).

e WetlLeg: The LP impulselineis intentionally filled with a liquid to create a stable
reference (used for condensing vapors like steam). The transmitter must be
calibrated to compensate for the constant head of this wet leg.

34. For a Guided Wave Radar, what is the "end of probe" reflection?

When the radar pulse reaches the physical end of the probe, it creates a large, positive
reflection. The transmitter uses this signal to verify the health of the probe and as a
reference, which is especially useful when trying to detect the small reflection from a very
low-dielectric fluid.

35. What is the best technology for a very tall silo (e.g., 100 feet)?
Non-contacting Radar is the best choice. It can easily measure over very long ranges.

GWR is also an option, using a flexible cable probe, but the long cable can be subjectto
mechanical strain.

## Part 5: Performance, Cost & Safety
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36. You need the highest possible accuracy for inventory management. Which
technology do you choose?

Non-contacting Radar is often the choice for high-accuracy custody transfer and
inventory management. When installed correctly, it can achieve accuracies of 1 mm.
Servo-driven float gauges are also used for this purpose.

37. You need a simple, low-cost high-level alarm for a water tank. What do you
choose?

A vibrating fork level switch. Itis inexpensive, extremely reliable, has no moving parts,
and is easytoinstall.

38. What is a "SIL rating," and why is it important for level measurement?

A SIL (Safety Integrity Level) rating is a measure of the reliability of a safety instrumented
system. Itis critical for level instruments used in overfill protection systems. A SlL-rated
level switch provides a quantifiable level of confidence that it will function correctly to
prevent a hazardous spill.

39. Which level technology generally has the lowest purchase price?

For point level, a simple float switch. For continuous level, an ultrasonic or a basic DP
transmitter.

40. Which technology generally has the highest purchase price?
Non-contacting Radar, especially high-performance or custody-transfer-rated models.

However, its installed cost can be lower than a DP transmitter if you factor in the cost of
impulse lines and heat tracing.
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41. Which technology is best for overfill protection?

A vibrating fork level switch is a very common and reliable choice for a high-level alarm. It
is simple, has no moving parts to get stuck, and is available with high SIL ratings.

42. Can you use a single GWR to measure both level and interface?

Yes. This is a key advantage of Guided Wave Radar. The pulse reflects off both the upper
liquid surface and the lower liquid-liquid interface, allowing the transmitter to measure
both values with one instrument.

43. How does fluid density affect the accuracy of different technologies?

e Greatly Affected: DP and Displacer transmitters. Their readings are directly
proportionalto density.

e Completely Unaffected: Radar, Ultrasonic, Floats. They measure the surface
position directly, regardless of density.

44. What is a "stilling pipe" in a sump and why is it used for a float?

A stilling pipeis a slotted pipe used in a sump or pit to protect a float switch or level
transmitter from high turbulence caused by pumps turning on and off. It keeps the float
from being "bounced around."

45. Which technology would you choose for measuring the level of molten sulfur?

This is a challenging application due to high temperature and the tendency for the sulfurto
solidify. Anon-contacting radar is an excellent choice as ithas no contact with the
process. A heated DP transmitter with heated impulse lines is another traditional
solution.
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46. What is a "bubbler" system for level measurement?

A bubbler system is a simple, indirect method. A tube is inserted to the bottom of a tank,
and a very low, constant flow of airorinert gas is "bubbled" through it. The back-pressure
required to push the bubbles outis equal to the hydrostatic head of the liquid. A pressure
transmitter measures this back-pressure to infer the level. It's good for dirty or sludgy
liquids.

47. How do you measure the level in a tank with a floating roof?

This requires a specialized technology, often a radar gauge designed for stilling wells or a
mechanical servo-driven tape gauge that follows the roof's position.

48. You need to measure the level of liquefied natural gas (LNG). What are the
challenges?

The primary challenge is the extremely low temperature (cryogenic). The chosen
instrument must be rated for cryogenic service. Differential Pressure and Radar
transmitters are both commonly used, but they must be constructed with materials
suitable for low temperatures.

49. Which technology has the fastest response time?

Generally, DP transmitters have a very fast response to changes in pressure. However,
the overall response time of the system depends on the length of the impulse lines.
Electronic technologies like Radar can also be very fast.

50. In your own words, what is the key to successful level transmitter selection?

The key to successful selection is a deep understanding of the process conditions and
the properties of the medium. There is no single "best" technology; there is only the best
technology forthe application. You must anticipate all the potential challenges—foam,
vapor, buildup, density changes—and choose a technology whose operating principle is
immune to those specific challenges.
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