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20 common interview questions and answers

## Part 1: Fundamental Concepts

1. What is temperature calibration?

Temperature calibrationisthe process of comparing the temperature reading of an
instrument under test against a known, more accurate temperature standard. The
goalis to verify the instrument's accuracy and make adjustments if itis reading
outside of its acceptable tolerance.

2. Why is calibrating temperature sensors so important?

It's critical for safety, quality, and efficiency. Inaccurate temperature
measurements can lead to unsafe process conditions, ruined orinconsistent
products, and wasted energy. Regular calibration ensures the measurements are
reliable.

3. What does "traceability” mean in calibration?

Traceability means that the standard used for the calibration (e.g., the reference
probe) can betraced backthrough an unbroken chain of comparisons to a national
orinternational standard, such as those maintained by NIST. This ensures your
measurements are consistent and valid.

4. What is a "dry block calibrator"?

A dry block calibrator is the most common piece of equipment for calibrating
temperature sensors. It's a portable unit with a heated metal block containing
precisely drilled wells. The blockis setto a stable, known temperature, allowing you
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to insertboth the sensorundertestand a high-accuracyreference probe foradirect

comparison. @)

5. What is the difference between a "sensor calibration" and a "loop calibration"?

e Sensor Calibration: The sensor itself (the RTD orthermocouple probe) is
removed and tested in alab oron a bench.

e Loop Calibration: The entire measurement circuit is tested as one system.
Thistypically involves leaving the sensor in place and simulating an input to
the transmitter to verify the wiring and the scaling of the signal all the way to
the controlroom.

## Part 2: Calibrating RTDs

6. Howis an RTD sensor calibrated?

An RTD is calibrated by placingitin a stable temperature source (like a dry block)
alongside a certified reference thermometer. The resistance of the RTD is
measured at several temperature points and compared to the known values from
standard tables (e.g., IEC 60751 for a Pt100). The error is then calculated.

7. What are you checking for during an RTD calibration?

You are primarily checking to see if the RTD's resistance-to-temperature
relationship has drifted from its original specification. The goalis to verify that it still
meets its accuracy class (e.g., Class A or Class B).
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8. Can you adjust an RTD sensor?

No, you cannot adjust the RTD sensor itself. Its physical properties are fixed. If the
sensoris found to be out of tolerance, it must be replaced. The adjustmentis
typically made in the transmitter that is connected to the RTD.

9. What is a common failure mode for an RTD found during calibration?

A common failure is an open circuit. If one of the fine platinum wires inside the
sensor breaks, the transmitter will see an infinite resistance, which itinterprets as a
very high, off-scale temperature. This is easily found during a simple resistance
check.

## Part 3: Calibrating Thermocouples

10. How do you calibrate a thermocouple?

Thisis a key difference:youdon'ttypically calibrate the thermocouple probe itself.
You calibrate the entire measurement loop, specifically the transmitter or
measuring instrument.

11. Why don't you calibrate the thermocouple probe?

Athermocouple's voltage outputis based on the fundamental thermoelectric
properties of its specific metal alloys (the Seebeck effect). This property does not
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change and cannot be adjusted. The potential for error and drift lies within the
electronics of the transmitter that interprets the signal.

12. What is a "thermocouple simulator"?

Athermocouple simulatoris an electronic device (often part of a multifunction
calibrator) that generates a precise millivolt (mV) signal that perfectly mimics the

output of a specific thermocouple type at a specific temperature.

13. How s a thermocouple loop calibrated using a simulator?

1. The thermocouple probe is disconnected from the transmitter's terminals.

2. The simulatoris connected to the transmitter's input.

3. The simulatoris set to the correct thermocouple type (e.g., Type K) and a
known temperature (e.g., 500°C).

4. The technician checks if the transmitter's output (e.g., 4-20mA) or display
matches the simulated temperature. If not, the transmitter's electronics are
adjusted.

14. What is Cold Junction Compensation (CJC) and why is it important during calibration?

CJCisthe circuitin the transmitter that measures the temperature at its own
terminals and adds thatvalue to the reading. When using a simulator, the simulator
must also measure this same terminal temperature to produce the correct mV
signal. An accurate CJC is critical for an accurate calibration.
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## Part 4: Process and Best Practices

15. What is the difference between "As Found" and "As Left" tests?

e AsFound: Thetestperformed ontheinstrument before any adjustments are
made. This is the most important data, as it shows how the instrument was
performingin the process.

e As Left: The test performed after the instrument has been adjusted. This
documents that the instrument was returned to service within its required
tolerance.

16. What is anice bath calibration?

Anice bath is a simple, highly accurate, and low-cost way to create a 0°C (32°F)
reference point. It's made by creating a slush of crushed ice and a small amount of
purified water. It is an excellent way to perform a single-point check on the

accuracy of any temperature sensor. @

17. What do you do if you find an instrument is "out of tolerance"?

Ifthe "As Found" test shows the erroris largerthan the allowed tolerance, you must:

1. Documentthe finding clearly.

2. Perform an adjustment (on the transmitter) to bring it into tolerance.

3. Notifythe relevant personnel (e.g., quality control oroperations), as the out-
of-tolerance instrument may have affected product quality or safety.
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18. How often should temperature sensors be calibrated?

The calibration interval depends on several factors:

e Criticality: Sensors in safety-critical or quality-critical applications are
calibrated more frequently (e.g., annually).

e History: If a sensoris consistently found to be stable, the interval may be
extended.

e Environment: Harsh conditions (high temperatures, vibration) may require
more frequent calibration.

19. What is a key difference in the calibration procedure for an RTD vs. a thermocouple?

The key difference is what you are testing.

e Foran RTD, you are testing the physical properties of the sensor itself by
measuring its resistance in a known temperature.

e Forathermocouple, you are testing the electronic accuracy of the
transmitter by injecting a known signal.

20. Which sensor is generally more stable and requires less frequent calibration?

The RTD is inherently more stable than athermocouple. Its pure platinum
construction is less prone to the "drift" that can occurin athermocouple's metal
alloys overtime due to high-temperature exposure. Therefore, RTDs typically have
longer calibration intervals.
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