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Electrical measurements measuring instruments by AK Sawhney have long been regarded as an essential
resource for students, engineers, and professionals involved in electrical engineering and related fields. AK Sawhney,
a renowned author and educator, has extensively contributed to the understanding of electrical measurement
instruments through his comprehensive textbooks and publications. His work provides a detailed insight into various
measuring instruments used for electrical quantities, their principles of operation, applications, and calibration
techniques. This article aims to explore the fundamental and advanced electrical measuring instruments discussed by
AK Sawhney, highlighting their significance, working principles, types, and applications. Whether you are a student
preparing for exams, an engineer working on electrical systems, or a technician involved in maintenance and
calibration, understanding these instruments is crucial for accurate measurements and efficient system operation.

Overview of Electrical Measurement Instruments

Electrical measurement instruments are devices designed to quantify electrical quantities such as voltage, current,
resistance, power, energy, and frequency. Accurate measurements are vital for designing, troubleshooting, and
maintaining electrical systems and equipment. The primary categories include: - Voltmeters and ammeters (for
voltage and current) - Resistance meters - Multimeters - Wattmeters and energy meters - Power analyzers -
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Oscilloscopes - Frequency meters - Power factor meters AK Sawhney's teachings emphasize the importance of
selecting the appropriate instrument for specific measurements, understanding their working principles, and ensuring
proper calibration for accurate results.

Fundamental Electrical Measuring Instruments

1. Voltmeters and Ammeters

Voltmeters and ammeters are fundamental measuring instruments used to measure voltage and current respectively. -
Voltmeters are connected in parallel with the component or circuit. - Ammeters are connected in series with the
circuit. Types of Voltmeters and Ammeters: - Moving coil instruments: Use a permanent magnet and a coil; suitable
for DC measurements. - Moving iron instruments: Suitable for both AC and DC measurements. - Electrodynamometer
instruments: Used for measuring power and energy.

2. Resistance Measuring Instruments

Resistances are measured using instruments like: - Bridge methods: Wheatstone bridge, Kelvin double bridge. -
Ohmmeters: Use a small current to measure resistance directly. AK Sawhney emphasizes the importance of bridge
methods for high-precision resistance measurement, especially in laboratory settings.

Advanced Electrical Measurement Instruments

1. Wattmeters and Energy Meters

- Wattmeters measure the real power consumed by an AC or DC circuit. - Energy meters (or watt-hour meters) track
the total energy consumed over time, vital for billing and energy management. Types of Wattmeters: - Moving coil
wattmeters: Suitable for low power and DC. - Moving iron wattmeters: Suitable for AC power measurements. -



Electrodynamometer wattmeters: Used for precise measurements in AC circuits. AK Sawhney highlights the
importance of understanding the power factor and phase difference for accurate power measurement.

2. Power Factor and Power Measurement Instruments

Power factor meters measure the phase difference between voltage and current, which is essential for power quality
analysis. AK Sawhney discusses the use of electrodynamometer types for their accuracy in power factor
measurement.

3. Frequency Meters

Frequency meters measure the oscillation rate of an electrical signal, critical in communication and power systems.
Types include: - Lissajous figures - Counter frequency meters - Oscillating circuit-based meters Understanding the
working of these instruments is crucial for applications requiring frequency stability.

Specialized Measuring Instruments

1. Multimeters

Multimeters combine multiple measurement functions—voltage, current, resistance—in a single device. Digital
multimeters (DMM) are widely used for their precision and ease of reading.

2. Oscilloscopes

Oscilloscopes visualize electrical waveforms, essential for diagnosing transient phenomena, analyzing signals, and
studying circuit behavior.
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3. Power Analyzers and Data Loggers

Modern power analyzers capture detailed energy consumption data, aiding in energy audits and system optimization.

Principles of Operation of Electrical Measuring Instruments

AK Sawhney emphasizes understanding the underlying principles for effective use and calibration: - Electromagnetic
induction: Used in moving coil and moving iron instruments. - Electrodynamic principles: For high-precision
wattmeters. - Bridge principles: Wheatstone bridge for resistance measurement. - Capacitive and inductive effects:
Used in certain specialized instruments. Knowing these principles helps in troubleshooting instrument inaccuracies
and ensuring measurement reliability.

Calibration and Maintenance of Measuring Instruments

Calibration ensures that instruments provide accurate readings aligned with national standards. AK Sawhney
advocates for regular calibration, proper handling, and storage of instruments to maintain accuracy. Techniques
include: - Using standard reference instruments. - Applying calibration curves. - Checking for zero errors and scale
accuracy. Proper maintenance extends the lifespan of measuring devices and ensures ongoing measurement
precision.

Applications of Electrical Measuring Instruments

Electrical measuring instruments find applications across various fields: - Power generation and distribution:
Monitoring voltage, current, power, and energy consumption. - Industrial automation: Precise measurement for
process control. - Research and development: Accurate data collection for circuit design and testing. - Maintenance
and troubleshooting: Identifying faults and ensuring safety. AK Sawhney’s comprehensive coverage equips readers
with the knowledge to select and operate the right measuring instrument for each application.



Choosing the Right Instrument: Factors to Consider

When selecting an electrical measuring instrument, consider: 1. Type of quantity to measure (voltage, current,
resistance, power, frequency) 2. Range of measurement 3. Accuracy and precision required 4. Frequency of use 5.
Environment (lab, field, industrial) 6. Cost and portability Understanding these factors ensures accurate
measurements and optimal performance.

Conclusion

Electrical measurements measuring instruments by AK Sawhney provide a comprehensive foundation for
understanding, selecting, and using various electrical measuring devices. From basic voltmeters and ammeters to
advanced power analyzers and oscilloscopes, each instrument plays a vital role in ensuring electrical systems operate
efficiently and safely. By mastering the principles, calibration techniques, and applications discussed in AK Sawhney’s
work, engineers and technicians can enhance their measurement accuracy, troubleshoot effectively, and optimize
electrical systems. Whether for academic purposes or professional practice, a solid grasp of electrical measurement
instruments is indispensable in the modern electrical engineering landscape. Keywords for SEO Optimization: -
Electrical measurement instruments - AK Sawhney electrical measurements - Electrical measuring devices -
Voltmeters and ammeters - Resistance measuring instruments - Wattmeters and energy meters - Power factor meters
- Multimeters and oscilloscopes - Calibration of electrical instruments - Electrical measurement techniques - Electrical
measurement applications Meta Description: Explore the comprehensive guide on electrical measurement
instruments by AK Sawhney, covering types, principles, calibration, and applications essential for electrical
engineering professionals and students.

Electrical Measurements Measuring Instruments by AK Sawhney: An In-Depth Review Electrical measurement
instruments are the backbone of electrical engineering, enabling technicians, engineers, and researchers to quantify
electrical quantities such as voltage, current, resistance, power, and more. Among the many authors and educators in
this domain, AK Sawhney stands out as a prominent figure whose work has significantly contributed to the
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understanding and development of electrical measurement techniques. This article aims to explore the types of
electrical measuring instruments detailed by AK Sawhney, analyze their working principles, and evaluate their
relevance in modern electrical engineering practice.

Introduction to Electrical Measurement Instruments

Electrical measurement instruments are devices used to determine the magnitude of electrical quantities. They are
fundamental tools in laboratories, factories, power stations, and maintenance operations. Accurate measurements are
crucial for system diagnostics, efficiency calculations, and safety assessments. AK Sawhney's comprehensive texts and
teachings have provided a systematic approach to understanding these instruments. His work emphasizes both the
theoretical foundations and practical applications, making his contributions invaluable for students and professionals
alike.

Categories of Electrical Measuring Instruments

Electrical measuring instruments can be broadly categorized into two types:

Analog (Indicating) Instruments

- Use a needle or pointer to display readings on a scale. - Examples include voltmeters, ammeters, and ohmmeters. -
Advantages: Simplicity, immediate visualization. - Limitations: Less precise, susceptible to parallax error.

Digital Instruments

- Use digital displays for readings. - Examples include digital multimeters, digital clamp meters, and digital
oscilloscopes. - Advantages: Higher accuracy, ease of reading, additional features. - Limitations: Slightly complex,
more expensive. AK Sawhney's work extensively discusses the principles, design, and usage of both types,



emphasizing the importance of choosing the right instrument for specific measurement needs.

Fundamental Electrical Measuring Instruments by AK Sawhney

AK Sawhney classifies the fundamental electrical measurement instruments based on their working principles:

1. Moving Coil Instruments

- Consist of a coil suspended in a magnetic field. - Operate on the principle that a current-carrying conductor in a
magnetic field experiences a force. - Used for measuring DC quantities such as voltage and current. - Features: -
Sensitive and accurate. - Requires a DC supply. - Typically used for low-voltage measurements.

2. Moving Iron Instruments

- Use a soft iron vane that moves in response to the magnetic field generated by the current. - Suitable for both AC
and DC measurements. - Features: - Less sensitive than moving coil. - Can measure AC and DC. - Robust and

inexpensive.

3. Electrodynamometer Instruments

- Employ a fixed coil and a movable coil, both producing magnetic fields. - Measure voltage and power with high
accuracy. - Features: - Can measure both AC and DC. - Suitable for wattmeter applications.

4. Electronic Instruments

- Use semiconductor components. - Include digital voltmeters, multimeters, and oscilloscopes. - Offer high precision
and additional functionalities. AK Sawhney emphasizes understanding the internal construction, working principles,
and limitations of each instrument type to select the appropriate measuring device in practical scenarios.
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Working Principles and Construction Details

Moving Coil Instruments

- The instrument's coil is connected in series or parallel with the circuit under test. - When current flows, the coil
experiences a torque proportional to the current. - A pointer attached to the coil indicates the measurement on a
graduated scale. - To improve accuracy, a control torque (via a spring) balances the electromagnetic torque.

Moving Iron Instruments

- The soft iron vane is attracted or repelled by the magnetic field generated by the current. - The movement of the
vane causes the pointer to move across the scale. - Suitable for measuring both AC and DC, but calibration differs for
AC due to hysteresis and eddy current effects.

Electrodynamometer Instruments

- Consist of fixed and movable coils, with the movable coil suspended in a magnetic field. - When current flows, the
magnetic forces produce a torque proportional to the power being measured. - Widely used as wattmeters and for
power measurement. AK Sawhney asserts that understanding these working principles is essential for
troubleshooting, calibration, and ensuring measurement accuracy.

Accuracy, Sensitivity, and Calibration

The reliability of electrical measurements hinges on the precision of instruments. AK Sawhney discusses critical
factors such as: - Accuracy Class: Defines the permissible error margin. - Sensitivity: The smallest change in quantity
that the instrument can detect. - Calibration: Process of adjusting the instrument to match a standard or known
measurement. He emphasizes that regular calibration and understanding instrument limitations are vital for obtaining



trustworthy readings. For example, moving coil instruments are highly accurate for DC measurements but are less
suitable for AC due to their construction.

Modern Developments and Digital Instruments

While traditional analog instruments remain prevalent, AK Sawhney recognizes the growing importance of digital
measurement devices. These include: - Digital Multimeters (DMMs) - Clamp Meters - Digital Oscilloscopes - Power
Analyzers Advantages of digital instruments include: - Higher precision and resolution - Data storage and transfer
capabilities - Reduced susceptibility to parallax errors - Enhanced features such as auto-ranging and data logging
However, he notes that understanding the principles behind analog instruments remains fundamental, especially for
troubleshooting and understanding measurement errors.

Application Areas of Electrical Measuring Instruments

AK Sawhney highlights the diverse applications of electrical measurement instruments: - Power Generation and
Distribution: Voltage, current, and power measurements for system monitoring. - Electrical Maintenance:
Troubleshooting faults, testing insulation, and verifying circuit parameters. - Research and Development: Precise
measurements for developing new electrical and electronic systems. - Educational Purposes: Demonstrating principles
of electromagnetism and circuit behavior. Furthermore, the choice of instrument depends on the specific application,
required accuracy, measurement range, and environmental conditions.

Limitations and Precautions in Using Measurement Instruments

AK Sawhney underscores several limitations and precautions: - Loading Effect: Instruments like voltmeters and
ammeters can influence the circuit under test if not high-impedance or low-impedance appropriately. - Range
Selection: Incorrect range can lead to inaccurate readings or instrument damage. - Temperature and Magnetic
Interference: External factors can affect readings, especially in analog instruments. - Calibration: Regular calibration
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is essential to maintain accuracy. - Handling and Maintenance: Proper handling prevents damage and ensures
longevity. He advocates for understanding these factors to optimize measurement accuracy and instrument lifespan.

Conclusion: The Significance of AK Sawhney’s Contributions

AK Sawhney’s detailed exposition on electrical measurement instruments offers invaluable insights into their design,
operation, and application. His systematic approach helps learners and practitioners grasp complex concepts,
fostering accurate measurements and reliable system operation. In an era where digital technology dominates, the
foundational understanding of analog instruments remains relevant, especially for troubleshooting and understanding
measurement principles. AK Sawhney’s work bridges traditional techniques with modern advancements, making it a
vital resource in electrical engineering education and practice. As electrical systems grow increasingly complex, the
importance of precise measurement cannot be overstated. Instruments designed and understood through the
principles elucidated by AK Sawhney continue to play a crucial role in ensuring safety, efficiency, and innovation in
electrical engineering. In summary, the study of electrical measurement instruments by AK Sawhney highlights the
importance of understanding both the theoretical principles and practical applications. Whether analog or digital,
these instruments form the backbone of electrical diagnostics, research, and development, underscoring their
enduring relevance in the field of electrical engineering.

Questions & Answers About electrical measurements measuring
instruments by ak sawhney

No Question Answer

1 What are the key types of electrical AK Sawhney covers various types such as ammeters, voltmeters,
measuring instruments discussed by wattmeters, multimeters, and energy meters, highlighting their
AK Sawhney? principles and applications.




How does AK Sawhney explain the
working principle of a moving coil
instrument?

He describes that a moving coil instrument operates on the
interaction between magnetic fields and current in a coil, producing
a torque proportional to the current, which deflects the needle to
measure electrical quantities.

What are the common errors
associated with electrical measuring
instruments as per AK Sawhney?

Common errors include zero error, temperature error, loading error,
and stray magnetic fields, all of which can affect measurement
accuracy and are discussed in detail by AK Sawhney.

How does AK Sawhney differentiate
between analog and digital measuring
instruments?

He explains that analog instruments provide a continuous scale with
a needle indicator, while digital instruments display measurements
numerically, offering higher precision and easier reading.

What safety precautions are
emphasized by AK Sawhney when
using electrical measuring
instruments?

AK Sawhney emphasizes precautions such as ensuring proper
insulation, avoiding overloading instruments, and using appropriate
ranges to prevent damage and ensure accurate measurements.

In what ways does AK Sawhney
describe the calibration process of
measuring instruments?

He outlines that calibration involves comparing the instrument's
readings with a standard reference and making necessary
adjustments to eliminate errors and ensure measurement accuracy.

What advancements in electrical
measuring instruments are highlighted
by AK Sawhney?

AK Sawhney discusses modern developments such as digital
multimeters, true RMS measurements, and computerized testing
equipment that improve precision, ease of use, and data recording
capabilities.

electrical measurements, measuring instruments, AK Sawhney, electrical testing tools, electrical engineering,
multimeters, voltmeters, ammeters, electrical calibration, instrumentation
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