Basic Instrumentation Engineering Inter
Question

BE3252 BASIC ELECTRICAL, ELECTRONICS AND INSTRUMENTATION LTPC
ENGINEERING 3003

OBJECTIVES :
+ Tointroduce the basics of electric circuils and analysis
+« Toimpart knowledge in domestic wiring
+ Toimpart knowledge in the basics of working principles and application of electrical
machines
+ Tointroduce analog devices and their characteristics
+ Tointroduce the functional elements and working of sensors and transducers.

UNITI ELECTRICAL CIRCUITS 9
DC Circuits: Circuit Components: Conductor, Resistor, Inductor, Capacitor — Ohm's Law - Kirchholfs
Laws - Simple problems- Nodal Analysis, Mesh analysis with Independent sources only (Steady
stale)

Introduction to AC Circuits and Parameters: Waveforms, Average value, RMS Value, Instantaneous
power, real power, reactive power and apparent power, power factor — Steady state analysis of RLC
circuits (Simple problems only), Three phase supply — star and delta connection - power in three-
phase systems

UNIT NI MAGHNETIC CIRCUITS AND ELECTRICAL INSTALLATIONS 9
Magnetic circuits-definitions-MMF, flux, reluctance, magnetic field intensity, flux density, fringing,
self and mutual inductances-simple problems.

Domestic wiring . types of wires and cables, earthing protective devices- switch fuse unit- Miniature
circuit breaker-moulded case circuit breaker- eanh leakage circuit breaker, safety precautions and
First Ald

UNIT 1l ELECTRICAL MACHINES 9
Construction and Working principle- DC Separately and Selfl excited Generators, EMF equation,
Types and Applications. Working Principle of DC maotors, Torgue Equation, Typas and Applications.
Construction, Working principle and Applications of Transformer, Three phase Allernator,
Synchronous motor and Three Phasa Induction Mator.

UNITIV ANALOG ELECTRONICS 9
Resistor, Inductor and Capacitor in Electronic Circuits- Semiconductor Materials: Silicon
&Gemanium - PN Junction Diodes, Zener Diode —Characleristics Applications - Bipolar Junction
Transistor-Biasing, JFET, SCR, MOSFET IGET - Types, |-V Characteristics and Applications,
Rectifier and Inverters, harmonics

UNITV SENSORS AND TRANSDUCERS 9
Sensors, solenokds, pneumatic controls with electrical actuator, mechatronics, types of valves and
its applications, electro-pneumatic systems, prosdmity sensors, limit switches, pleroelectric, hall
effect, pholo sensors,Strain gawge, LVDT, differential pressure transduceroptical and digital
transducers, Smart sensors, Themal Imagers.

TOTAL: 45 PERIODS
OUTCOMES :
After compbeting this course, the students will be able o

CO1: Compule the electric circuit parameters for simple problems

CO2: Explain the concepls of domestics wiring and protective devices
CO3: Explain the working principle and applications of electrical machines
CO4: Analyze the characteristics of analog electronic devices

COS: Explain the types and operating principles of sensors and transducers
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Basic instrumentation engineering interview questions are crucial to prepare



for anyone looking to secure a position in this dynamic field.
Instrumentation engineering involves the design, development, and maintenance
of instruments and systems that measure and control physical quantities such
as pressure, temperature, flow, and level. Given the technical nature of the
field, interviewers typically focus on assessing both theoretical knowledge
and practical applications. This article will delve into common interview
questions, essential concepts, and tips for success in instrumentation
engineering interviews.

Understanding Instrumentation Engineering

Instrumentation engineering is an interdisciplinary field that combines
principles from electrical engineering, mechanical engineering, and computer
science. Professionals in this field are responsible for creating systems
that ensure the precision and reliability of measurements in various
industries, including manufacturing, petrochemicals, pharmaceuticals, and
environmental monitoring.

Common Basic Instrumentation Engineering
Interview Questions

When preparing for an instrumentation engineering interview, candidates
should expect a range of questions that evaluate their understanding of
fundamental concepts. Below is a list of common interview questions that
candidates might encounter:

General Knowledge Questions

1. What is instrumentation engineering?
- Answer: Instrumentation engineering focuses on the design, development, and
maintenance of instruments used to measure and control physical quantities.

2. What are the primary functions of an instrument?
- Answer: The primary functions include measurement, control, and monitoring
of variables such as temperature, pressure, and flow.

3. Can you explain the difference between open-loop and closed-loop control
systems?

- Answer: In an open-loop system, the control action is independent of the
desired output, while in a closed-loop system, the control action is
dependent on the output.



Technical Questions

4. What are the different types of sensors used in instrumentation?
- Answer: Common sensors include:

- Thermocouples (for temperature measurement)

- Pressure transducers

- Flowmeters

- Level sensors

5. What is PID control, and how does it work?

Answer: PID stands for Proportional, Integral, and Derivative. It is a
control loop feedback mechanism that continuously calculates an error value
and applies a correction based on proportional, integral, and derivative
terms.

6. Describe the concept of a DCS (Distributed Control System).
- Answer: A DCS is a control system that uses distributed controllers to
manage processes, providing high-level control and monitoring capabilities.

Practical Application Questions

7. How would you calibrate a pressure transmitter?

- Answer: Calibration involves applying known pressure values to the
transmitter and adjusting the output signal to ensure it accurately reflects
the input pressure.

8. What safety considerations must be taken into account when working with
control systems?

- Answer: Safety considerations include ensuring proper grounding, using
explosion-proof equipment in hazardous areas, and following safety protocols
during installation and maintenance.

9. Can you explain the role of SCADA (Supervisory Control and Data
Acquisition) systems?

- Answer: SCADA systems are used for real-time data monitoring and control of
industrial processes, allowing operators to manage large-scale systems
efficiently.

Key Concepts in Instrumentation Engineering

Understanding key concepts is essential for answering interview questions
effectively. Here are some fundamental concepts that candidates should be
familiar with:



Measurement Principles

- Accuracy vs. Precision: Accuracy refers to how close a measurement is to
the true value, while precision indicates the repeatability of measurements
under unchanged conditions.

- Calibration: The process of configuring an instrument to provide a result
for a sample within an acceptable range.

Control Theory

- Feedback Systems: Control systems use feedback loops to compare the output
to the desired input and make adjustments as needed.

- Stability: A stable system returns to its equilibrium state after a
disturbance.

Instrumentation Standards and Protocols

- Familiarity with standards such as ISA (International Society of
Automation) and IEEE (Institute of Electrical and Electronics Engineers) is
crucial, as they provide guidelines for instrumentation design and
implementation.

Tips for Successfully Navigating
Instrumentation Engineering Interviews

To stand out in an instrumentation engineering interview, candidates should
consider the following tips:

1. Review Core Concepts

Before the interview, review core concepts in instrumentation engineering,
including measurement techniques, control systems, and sensor technologies.
Understanding the fundamental principles will help you answer questions with
confidence.

2. Prepare for Scenario-Based Questions

Interviewers often ask scenario-based questions to assess problem-solving
skills. Practice responding to hypothetical situations related to process
control, system failures, or design challenges.



3. Showcase Practical Experience

If you have hands-on experience with instruments, software, or control
systems, be prepared to discuss specific projects. Highlight your role,
challenges faced, and solutions implemented.

4. Ask Thoughtful Questions

At the end of the interview, you will likely have the opportunity to ask
guestions. Inquire about the company’s projects, team dynamics, or
technologies used. This shows your interest in the position and helps you
evaluate if the company is a good fit.

5. Stay Updated on Industry Trends

Instrumentation engineering is a constantly evolving field. Stay informed
about the latest technologies, trends, and industry standards. This knowledge
can set you apart from other candidates.

Conclusion

Preparing for basic instrumentation engineering interview questions requires
a solid understanding of fundamental concepts, practical experience, and
effective communication skills. By reviewing common questions, familiarizing
yourself with key principles, and following the tips outlined above, you can
enhance your chances of success in securing a position in this exciting
field. Whether you're a recent graduate or an experienced professional,
thorough preparation will help you navigate the interview process with
confidence.

Frequently Asked Questions

What is instrumentation engineering?

Instrumentation engineering is a branch of engineering that focuses on the
design, development, and maintenance of instruments used to measure and
control physical quantities such as temperature, pressure, flow, and level.

What are the main components of an instrumentation



system?

The main components of an instrumentation system include sensors,
transmitters, control units, actuators, and display devices.

What is the difference between a sensor and a
transducer?

A sensor detects physical quantities and converts them into a signal, while a
transducer converts one form of energy into another. All sensors are
transducers, but not all transducers are sensors.

What are PID controllers and their applications?

PID controllers are control loops that use proportional, integral, and
derivative control techniques to maintain a desired output. They are widely
used in industrial control systems for temperature, pressure, and flow
control.

What is the role of a control valve in an
instrumentation system?

A control valve regulates the flow of fluids in a system, based on signals
received from the control system, allowing for precise control of process
variables.

What is calibration, and why is it important in
instrumentation?

Calibration is the process of adjusting and validating the accuracy of
instruments. It is important to ensure that measurements are reliable and
meet the required standards for quality and safety.

What are the common types of sensors used in
instrumentation?

Common types of sensors include temperature sensors (thermocouples, RTDs),
pressure sensors, flow sensors, level sensors, and chemical sensors.

How does a digital multimeter function?

A digital multimeter measures electrical parameters such as voltage, current,
and resistance. It converts analog signals into digital readings for easier
interpretation.

What is the significance of signal conditioning in
instrumentation?

Signal conditioning enhances the quality of signals before they are processed
or analyzed. It involves filtering, amplification, and conversion to ensure



accurate and reliable measurements.
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