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Top 50 Interview Questions & Answers

## Part 1: Fundamental Selection Concepts

1. What is the single most important factor to consider when selecting a flow meter?

The single mostimportant factor is the fluid itself. The properties of the fluid—whetherit's
a liquid, gas, or steam; clean or dirty; conductive or non-conductive; corrosive or benign—
willimmediately eliminate many types of flow meters and guide you to the most suitable
technologies.

2. What is the difference between mass flow and volumetric flow, and why does it
matter?

e Volumetric Flow is the volume of fluid passing a point per unit of time (e.g., Gallons
Per Minute, GPM; or cubic meters per houir, m3/hr).

e Mass Flow is the mass of fluid passing a point per unit of time (e.g., pounds per
hour, lb/hr; or kilograms per second, kg/s). It matters because the volume of a fluid
(especially gases) changes significantly with temperature and pressure, while its
mass does not. For chemicalreactions, batching, or custody transfer, mass flow is
often the more critical and accurate measurement.

3. What is the first question you should ask when tasked with selecting a flow meter?

"What is the purpose of this measurement?" Is it for:

e Custody Transfer: Billing a customer (requires the highest accuracy).
e Process Control: Maintaining a stable process (requires good repeatability).
o Safety System: Acritical safety interlock (requires high reliability).
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e General Monitoring: Basicindication for operators (lowest cost/accuracy may be
acceptable). The purpose defines the required accuracy, reliability, and cost.

4. What is a "flow profile," and why is it important for certain meters?

A flow profile is the velocity distribution of the fluid as it flows through a pipe. In a long,
straight pipe, the flow is fastest at the center and slower near the walls (a "fully developed
profile").

e Importance: Velocity-based meters like Ultrasonic and Turbine meters are highly
sensitive to the flow profile. Bends, valves, or pumps create distorted profiles (swirl,
turbulence) that will cause large measurement errors. This is why they require long,
straight pipe runs.

5. What is "turndown ratio," and how does it influence selection?

Turndown ratio (or rangeability) is the ratio of the maximum to the minimum flow rate that
a meter can accurately measure.

e Turndown = Qnax / Qmin

e Influence: If a process has widely varying flow rates (e.g., from high production to
weekend standby), you need a meter with a high turndown ratio (like Coriolis or
Ultrasonic) to accurately measure both the high and low flows. A meter with a low
turndown (like an orifice plate) would be inaccurate at the low end.

## Part 2: Impact of Fluid Properties
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6. A fluid is non-conductive. Which popular flow meter technology is immediately
eliminated?

A magnetic flow meter is eliminated. It operates on Faraday's Law, which requires the
fluid to be electrically conductive to induce a measurable voltage. It willnot work on
hydrocarbons, solvents, or deionized water.

7. You need to measure a dirty, abrasive slurry. Which two technologies are the best
candidates and why?

1. Magnetic Flow Meter: Its biggest advantage is thatit has no internal obstructions
or moving parts. The smooth bore prevents clogging and is resistant to erosion
(with the correct liner material).

2. Ultrasonic (Doppler) Flow Meter: This meter actually requires particles or bubbles
in the stream to reflect its sound waves. Aclamp-on version is completely non-
invasive, meaning no part of the meter ever touches the abrasive fluid.

8. When does fluid viscosity become a major factor in selection?

Viscosity is a major factor for meters that rely on mechanical motion or precise fluid
dynamics.

e Highly affected: Turbine and Positive Displacement (PD) meters suffer from
increased drag and potential mechanicalissues with high viscosity.

e Largely unaffected: Coriolis and Magnetic flow meters are generally immune to
the effects of viscosity changes, making them excellent choices for viscous fluids.

9. What is the best technology for measuring superheated steam, and why?

A Vortex flow meteris the industry standard for steam.

e Why: It has no moving parts to wear out, a robust stainless steel construction that
can handle high temperatures and pressures, and awide turndown ratio suitable for
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steam systems. Multivariable vortex meters can also provide a compensated mass
flow reading.

10. Which two technologies can measure mass flow directly?

1. Coriolis Mass Flow Meter: This is its primary principle. It directly measures mass
by sensing the inertial forces (the Coriolis effect) of the fluid moving through

vibrating tubes.
2. Thermal Mass Flow Meter: It directly measures the mass flow of gases by sensing

the cooling effect of the gas molecules flowing past a heated element.
11. You need to measure a highly corrosive acid. What is the key selection criteria?

The key criterion is the material of the wetted parts. You must select a meter with
materials that are chemically compatible with the acid.

¢ A magnetic flow meter with a corrosion-resistant liner (like PTFE) and corrosion-
resistant electrodes (like Hastelloy C) would be an excellent choice.
e A Coriolis meter made from Hastelloy or another exotic alloy would also work.

12. A process fluid might "flash" (partially boil) in the line. Which meter should you

avoid?

You should avoid any meter that can be damaged by or will read inaccurately with two-
phase (liquid/gas) flow. A Coriolis meter is particularly sensitive to entrained gas and
flashing, which will cause large errors and noisy readings. A Turbine meter can be
damaged by the high velocity of the flashing gas.

13. What is the ideal meter for measuring clean, low-viscosity fuels like gasoline or jet
fuel?

Turbine and Positive Displacement (PD) meters are the traditional choices. They offer
very high accuracy and repeatability for clean, low-viscosity liquids, making them ideal for
custody transfer applications like fuel dispensing.
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14. What technology is specifically designed for measuring the mass flow of clean
gases and air?

A Thermal Mass Flow Meter. Itis highly accurate for measuring the mass flow of gases
without the need for external pressure and temperature compensation. Itis not suitable for
liquids.

15. When must you use a Doppler Ultrasonic meter instead of a Transit-Time meter?

You must use a Doppler meter when the fluid is dirty, aerated, or a slurry. Doppler meters
require suspended particles or bubbles to reflect the sound signal. A Transit-Time meter
requires a clean, single-phase fluid to get a clear signal path and will fail if the fluid is too
"dirty."

## Part 3: Process Conditions & Performance

16. What is "custody transfer," and what does it imply for meter selection?

Custody transfer is a measurement thatis used for a commercialtransaction (billing). It
implies that the meter must have the highest possible accuracy, be extremely reliable,
and be approved by legal metrology bodies.

e Typical choices: Coriolis and multi-path Ultrasonic meters are the top choices for
custody transfer.

17. When is "pressure drop" a critical selection factor?

Pressure drop (the energy lost from the fluid as it passes through the meter) is critical in:

e Low-pressure systems: Where you don't have much pressure to spare.
e Gravity-fed lines: Where there is no pump to overcome the pressure loss.
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e High-viscosity fluids: To avoid excessive pumping costs.
e Meters with low pressure drop: Magnetic, Ultrasonic.
e Meters with high pressure drop: Orifice Plate, Coriolis, PD.

18. A pipe has no straight runs available. Which meter technology is the best choice?

A Magnetic Flow Meter or a Coriolis Flow Meter. Both are largely immune to the effects of
the upstream flow profile and do not require long straight pipe runs, making them ideal for
installation in tight spaces.

19. A pipe has no available flanges and cannot be shut down. What is your only
option?

A clamp-on Ultrasonic flow meter. Its transducers are strapped to the outside of the
pipe, making it completely non-invasive and allowing for installation without cutting the
pipe or stopping the process.

20. What is the impact of line size on meter selection?

Line size can have a huge impact, especially on cost.

e Forverylarge lines (> 24 inches), Ultrasonic meters (both clamp-on and in-line)
are often the only economically viable option. The cost of a large Coriolis or
magnetic meter becomes prohibitively expensive.

e Forvery smalllines (<1 inch), Coriolis, PD, or small Turbine meters are excellent
choices.

21. You need good accuracy, but the fluid is a non-conductive, clean hydrocarbon.
What would you choose?

A Coriolis meter would be the best choice for high accuracy. If the budget is lower and the
line size is appropriate, a Turbine meter would be a good alternative, provided the fluid is
clean and has a low viscosity.
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22. What are the two main meters that have no moving parts?

Magnetic and Ultrasonic flow meters are two of the most common technologies with no
moving parts, which leads to high reliability and low maintenance. Vortex and Coriolis
meters also have no traditional moving parts (like bearings or rotors).

23. When would you still choose an old technology like an orifice plate?

An orifice plate (a type of DP meter) is still chosen when:

e Cost isthe primary driver for a simple, non-critical application.

e |tisbeingusedin aremote location with a simple DP chart recorder where no power
is available.

e The process is extremely high-temperature or high-pressure, beyond the limits of
more complex electronic meters.

24. A process requires a SIL (Safety Integrity Level) rating for a safety trip. How does
this affect meter selection?

You must select a meter and transmitter that are certified for use in a SIL environment.
This means the device has a documented low probability of failure on demand (PFD) and
has been certified by an agency (like TUV) according to standards like IEC 61508. Coriolis,
Magnetic, and Vortex meters are commonly available with SIL ratings.

25. What is the main benefit of a "multivariable" transmitter (often found on Vortex or
DP meters)?

A multivariable transmitter measures more than one process variable. Amultivariable
vortex meter, for example, has a built-in temperature and/or pressure sensor. This allows it
to calculate the fluid density in real-time and provide a compensated mass flow output
from a single instrument, which is especially useful for gases and steam.
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## Part 4: Economic & Maintenance Factors

26. Explain the difference between CAPEX and OPEX in flow meter selection.

e CAPEX (Capital Expenditure): The upfront purchase and installation cost of the
meter.

e OPEX (Operational Expenditure): The long-term cost of owning the meter,
including energy costs (from pressure drop), maintenance, and calibration.

e Example: An orifice plate has very low CAPEX but high OPEX (high energy cost,
frequent checks). A Coriolis meter has very high CAPEX but very low OPEX (low
maintenance, no energy loss from erosion).

27. When is the cheapest meter the wrong choice?

The cheapest meter is the wrong choice when the cost of an inaccurate measurement is
high. If you are billing a customer for a product (custody transfer) or adding a critical
ingredient to a high-value batch, the smallinitial savings from a cheap meter will be quickly
lost through inaccurate billing or ruined products.

28. How do "moving parts" affect your selection decision?

Meters with moving parts (like Turbine and PD meters) are subject to wear and tear,
especially if the fluid is not perfectly clean. This implies a higher maintenance cost and a
greater likelihood of failure over time. For critical or remote applications, a meter with no
moving parts is often preferred for its higher reliability.
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29. You have an existing pipe and want to add a flow measurement point. What is the
lowest-cost installation option?

A clamp-on Ultrasonic flow meter. It requires no pipe cutting, nowelding, no flanges, and
no process shutdown, making its installed cost extremely low, even if its purchase price is
higherthan some other meters.

30. What is the typical "cost vs. accuracy" trade-off?

Generally, higher accuracy costs more.

e Low Cost/Low Accuracy: Simple variable area (rotameter), orifice plate.
e Medium Cost/Medium Accuracy: Vortex, Magnetic, Turbine.

e High Cost/High Accuracy: Coriolis, Custody Transfer Ultrasonic.

## Part 5: Scenario-Based Selection

31. Application: Cooling water flow in a 24-inch carbon steel pipe for plant monitoring.

e Choice: Clamp-on Ultrasonic (Transit-Time) meter.

e Reasoning: The line sizeis very large, making other technologies too expensive. The
fluid is clean water, which is perfect for transit-time. It's for monitoring, so 1-2%
accuracy is acceptable. The non-invasive installation is a major benefit.

32. Application: Custody transfer of natural gas from a pipeline to a power plant.

e Choice: Multi-path Ultrasonic meter or a Coriolis meter (if line size allows).
e Reasoning: This is a high-value custody transfer application requiring the best
accuracy. Amulti-path ultrasonic meter is the industry standard for large gas
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pipelines. A Coriolis meter would provide direct mass measurement, which is ideal,
but may be too expensive for a very large line.

33. Application: Dosing a viscous, non-conductive food additive into a batch reactor.

e Choice: Coriolis meter.

e Reasoning: This is a critical batching application where mass is the mostimportant
measurement. The Coriolis meter measures mass directly, is extremely accurate,
and is unaffected by the fluid's high viscosity. Its hygienic design is also suitable for
food applications.

34. Application: Measuring wastewater flow containing solids in a 12-inch pipe to an
effluent treatment plant.

e Choice: Magnetic Flow Meter.

e Reasoning: The fluid is conductive (water-based) and contains solids. The
magnetic meter's non-obstructive design will not clog, and its liner can handle the
abrasion. It offers good accuracy for environmental reporting.

35. Application: Saturated steam flow to a heat exchanger for process control.

e Choice: Vortex flow meter.
e Reasoning: This is the classic application for a vortex meter. Itis robust, has no

moving parts, can handle the high temperature and pressure of steam, and provides
a reliable measurement for process control.

36. Application: Measuring the flow of deionized (DI) water.

e Choice: Ultrasonic (Transit-Time) or Turbine meter.

e Reasoning: DI wateris not conductive, so a magnetic meter will not work. An
ultrasonic meter is an excellent non-invasive choice. Aturbine meter would also
work well, as the water is very clean.
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37. Application: Compressed air distribution in a plant for cost allocation.

Choice: Thermal Mass Flow Meter.

Reasoning: The application is to measure the mass of air being consumed. A
thermal meter measures gas mass flow directly with good accuracy and turndown,
making it perfect for this application.

38. Application: Low flow of a corrosive chemical from a dosing pump.

Choice: Asmall Coriolis meter or a Positive Displacement meter made from
exotic materials.

Reasoning: Coriolis offers high accuracy for low flows and is available in corrosion-
resistantalloys. APD meter is also excellent for low, pulsating flows from a dosing
pump, provided itis constructed of a compatible material.

39. Application: A safety shower and eyewash station needs a flow switch to trigger an

alarm.

Choice: Asimple, low-cost Paddlewheel or Thermal Dispersion flow switch.
Reasoning: This is not a measurement application; it's a simple flow/no-flow
detection. High accuracy is not needed, butreliability and low cost are. Asimple
flow switch is the most appropriate technology.

40. Application: Crude oil flow from an offshore wellhead.

Choice: Coriolis meter.

Reasoning: Crude oil can have varying density, water content (multiphase), and
temperature. A Coriolis meter is the best choice because it measures mass flow
directly, independent of these changing properties, and can also provide a density
reading to monitor the fluid composition.
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4<strong>1</strong>. What is a rotameter (variable area meter) and when is it used?

A rotameter is a very simple, mechanical meter with a tapered tube and a float. The fluid
pushes the float up the tube, and the height of the float corresponds to the flow rate.

e Use: Itisusedforlocalindication only, in non-critical applications where a low-
cost, visual confirmation of flow is needed (e.g., seal waterto a pump, purge gas
flow).

42. What is the most versatile flow meter technology?

The Coriolis flow meter is arguably the most versatile. It can measure almost any fluid
(liquids, gases, slurries), is unaffected by most fluid property changes, offers the highest
accuracy, measures mass and density directly, and requires no straight pipe runs. Its main
drawbacks are its high cost and pressure drop.

43. Which meter is best if you have absolutely no information about the fluid
properties?

This is a tricky situation, but a clamp-on Ultrasonic (Transit-Time) meter is a good first
toolfor investigation. You can try to get a reading without shutting down the process. If you
get a signal, the fluid is likely clean. If you don't, it may be a slurry or have high aeration,
which is also valuable information.

44. A client wants to measure the flow of sand. Can you do it with a flow meter?

You cannot measure the flow of a dry solid like sand with a standard liquid or gas flow
meter. This requires a specialized solids flow meter, which often works by measuring
impact force or using microwaves.
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45. Which flow meter has the highest maintenance requirement?

Meters with moving parts, like Positive Displacement and Turbine meters, have the
highest maintenance requirements because their bearings or gears can wear out,
especially if the fluid is not perfectly clean.

46. Which flow meter has the lowest maintenance requirement?

Magnetic and Ultrasonic flow meters have virtually no maintenance requirements
because they have no moving parts and (for clamp-on ultrasonic) don't even touch the
fluid.

47. Can a single meter measure both forward and reverse flow?

Yes. Magnetic, Ultrasonic, and Coriolis meters are allinherently bidirectional and can be
configured to measure and totalize flow in both directions.

48. If cost is no object, what meter would you choose for most applications?

If cost were no object, the Coriolis meter would be the choice for the majority of
applications due to its superior accuracy, reliability, direct mass measurement, and
immunity to fluid property and flow profile changes.

49. What is the importance of grounding for a magnetic flow meter?

Proper grounding is absolutely critical fora magnetic flow meter. The meter produces a
very small millivolt-level signal. Without proper grounding (including grounding rings if the
pipe is non-conductive), stray electrical noise from the process fluid or nearby equipment
will overwhelm this tiny signal, leading to a very noisy and inaccurate reading.

50. In your own words, what is the key to successful flow meter selection?

The key to successful selection is a thorough understanding of the application first, and
the technology second. It's about asking all the right questions about the fluid, the
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process, and the purpose of the measurement before you even start thinking about a

specific meter. Acheap meter in the wrong application is far more expensive than the right
meter in the first place.



