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Industrial Measurements (22420)

Preface

The primary focus of any engineering laboratory/ field work in the technical education
system is to develop the much needed industry relevant competencies and skills. With this in
view, MSBTE embarked on this innovative ‘I’ Scheme curricula for engineering diploma
programmes with outcome-base education as the focus and accordingly, relatively large
amount of time is allotted for the practical work. This displays the great importance of
laboratory work making each teacher; instructor and student to realize that every minute of
the laboratory time need to be effectively utilized to develop these outcomes, rather than
doing other mundane activities. Therefore, for the successful implementation of this
outcome-based curriculum, every practical has been designed to serve as a ‘vehicle’ to
develop this industry identified competency in every student. The practical skills are difficult
to develop through ‘chalk and duster’ activity in the classroom situation. Accordingly, the ‘I’
scheme laboratory manual development team designed the practical to focus on the
outcomes, rather than the traditional age old practice of conducting practical to ‘verify the
theory’ (which may become a byproduct along the way).

This laboratory manual is designed to help all stakeholders, especially the students, teachers
and instructors to develop in the student the pre-determined outcomes. It is expected from
each student that at least a day in advance, they have to thoroughly read through the
concerned practical procedure that they will do the next day and understand the minimum
theoretical background associated with the practical. Every practical in this manual begins by
identifying the competency, industry relevant skills, course outcomes and practical outcomes
which serve as a key focal point for doing the practical. The students will then become aware
about the skills they will achieve through procedure shown there and necessary precautions to
be taken, which will help them to apply in solving real-world problems in their professional
life.

This manual also provides guidelines to teachers and instructors to effectively facilitate
student-centered lab activities through each practical exercise by arranging and managing
necessary resources in order that the students follow the procedures and precautions
systematically ensuring the achievement of outcomes in the students.

The electrical diploma holder has to work in industry as technical person in middle level
management. He has to work as production, maintenance, testing engineer in various
industries like power generation, transmission, distribution, traction etc. and has to deal with
different electrical measurement. He/she also has to deal with advanced, automated and
sophisticated equipment that are used in modern techniques. While performing above task he
has to measure different electrical and electronic parameters with testing, therefore he/she
must require the skills for these measurements and broad idea of different meters and
equipment. Equipment may contain digital and microcontroller based embedded systems, for
which the basic knowledge of this subjects is required.

Although all care has been taken to check for mistakes in this laboratory manual, yet it is
impossible to claim perfection especially as this is the first edition. Any such errors and
suggestions for improvement can be brought to our notice and are highly welcome.
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Industrial Measurements (22420)

Programme Outcomes (POs) to be achieved through Practical of this
Course
Following programme outcomes are expected to be achieved out of the ten programme

outcomes and Electrical Engineering/ Industrial Electronics programme specific outcomes
through the practical of the course on Industrial Measurement

PO1. Basic knowledge: Apply knowledge of basic mathematics, sciences and basic
engineering to solve the broad-based Electrical Engineering/ Industrial Electronics
problems.

PO2. Discipline knowledge: Apply Electrical Engineering/ Industrial Electronics
knowledge to solve broad-based Electrical Engineering/ Industrial Electronics related
problems.

PO3. Experiments and practice: Experiments and practice: Plan to perform experiments
and practices to use the results to solve broad-based Electrical Engineering/ Industrial
Electronics problems.

PO4. Engineering tools: Apply relevant Electrical Engineering/ Industrial Electronics
technologies and tools with an understanding of the limitations

PO5. The Engineer and Society: Assess societal, health, safety, legal and cultural issues
and the consequent responsibilities relevant to practice in field of Electrical
Engineering/ Industrial Electronics.

PO6. Environment and Sustainability: Apply Electrical Engineering/ Industrial
Electronics solutions also for sustainable development practices in societal and
environmental contexts.

PO7. Ethics: Apply ethical principles for commitment to professional ethics,
responsibilities and norms of the practice also in the field of Electrical Engineering/
Industrial Electronics.

PO8. Individual and team work: Function effectively as a leader and team member in
diverse/ multidisciplinary teams.

PO9. Communication: Communicate effectively in oral and written form.

PO10. Life-long learning: Engage in independent and life-long learning activities in the
context of technological changes also in the Electrical Engineering/ Industrial
Electronics and allied industry.

Program Specific Outcomes (PSO) (What s/he will be able to do in the Electrical
Engineering/ Industrial Electronics specific industry soon after the diploma
programme).

PSO1. Electrical Engineering/ Industrial Electronics System: Maintain various types of
Electrical Engineering/ Industrial Electronics systems.

PSO2. Transducer Application and Calibration: Use Transducer for Electrical Engineering/
Industrial Electronics related System.
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Industrial Measurements (22420)

Practical- Course Outcome matrix

Course Outcomes (COs):-

a) Select the relevant transducers for measuring various parameters.
b)  Maintain the different types of pressure transducers.
c) Maintain the different types of flow transducers.
d) Maintain the different types of level transducers.
e) Maintain the different types of temperature transducers.
. CO|CO| CcO | co CcO
S. No.
Practical Outcome a b, C. d o
1 Linear Displacement Measurement Using v i ) i i
Potentiometer
) Angular Displacement Measurement Using v i ) i i
Potentiometer
3 Displacement Measurement Using LVDT v - 4 - -
4 Weights Measurement Using Strain Gauge v v - - -
5 Pressure Measurement Using Bourdon Tube | v 4 - - -
Pressure Gauge Calibration Using Dead
6 ) v v - - -
Weight Tester
; Assemble / Dismantle Digital Pressure v v ) i i
Measurement System
8 Flow Measurement Using Orifice Plate v - v - -
9 Flow Measurement Using Venturi Tube v - v - -
10 Flow Measurement Using Rotameter v - 4 - -
1 Level Measurement Using Capacitance Type | . i ) v i
Transducer
12 | Level Measurement Using Air Purge Method | v - - v -
13 Measurement Of Temperature Using RTD v - - - v
1 Measurement Of Temperature Using v i ) i v
Thermocouple
15 Calibration Of RTD v - - - v
16 Calibration Of Thermocouple 4 - - - 4
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Industrial Measurements (22420)

List of Industry Relevant Skills

The following industry relevant skills of the competency ‘Maintain electronic automated
system in process and manufacturing industries’ are expected to be developed in students
by undertaking the practical of this laboratory manual.

1.

© ©o N o gk~ w D

[EY
o

10.

Identify various transducers.

Use transducer to measure various physical quantities.
Measure the displacement using different transducers.
Measure the flow using different transducers

Measure the pressure using different transducers
Measure the temperature using different transducers
Measure the Level using different transducers

Use venture tube to measure flow of fluid

Calibrate the thermocouple

. Calibrate RTD based temperature measuring system.

Guidelines to Teachers

Teacher need to ensure that a dated log book for the whole semester, apart from the
laboratory manual is maintained by every student which s/he has to submit for assessment
to the teacher in the next practical session.

There will be two sheets of blank pages after every practical for the student to report other
matters (if any), which is not mentioned in the printed practical.

For difficult practical if required, teacher could provide the demonstration of the practical
emphasizing of the skills which the student should achieve.

Teachers should give opportunity to students for hands-on after the demonstration.
Assess the skill achievement of the students and COs of each unit.

One or two questions ought to be added in each practical for different batches. For this
teachers can maintain various practical related question banks for each course.

If some repetitive information like data sheet, use of software tools etc. has to be provided
for effective attainment of practical outcomes, they can be incorporated in Appendix.

For effective implementation and attainment of practical outcomes, teacher ought to
ensure that in the beginning itself of each practical, students must read through the
complete write-up of that practical sheet.

During practical, ensure that each student gets chance and takes active part in taking
observations/ readings and performing practical.

Teacher ought to assess the performance of students continuously according to the
MSBTE guidelines.
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Industrial Measurements (22420)

Instructions for Students

1. For incidental writing on the day of each practical session every student should maintain a
dated log book for the whole semester, apart from this laboratory manual which s/he has

to submit for assessment to the teacher in the next practical session.

2. For effective implementation and attainment of practical outcomes, in the beginning itself
of each practical, students need to read through the complete write-up including the
practical related questions and assessment scheme of that practical sheet.

3. Student ought to refer the data books, safety norms, technical manuals, etc.

4. Student should not hesitate to ask any difficulties they face during the conduct of

practical.

5. Select the proper ICs, power supply as per the specifications/ratings given.

Maharashtra state Board of Technical Education \%































































































http://www.instrumentationtoday.com/pressure-transducer/2011/09/
http://www.instrumentationtoday.com/pressure-transducer/2011/09/
















































http://www.madehow.com/knowledge/Insurance.html
http://www.madehow.com/knowledge/Pinion.html





















http://instrumentationportal.com/2011/instrument-glossary/glossary-v/vent-hole/















































































































https://www.electrical4u.com/electric-current-and-theory-of-electricity/
https://www.electrical4u.com/electric-current-and-theory-of-electricity/
https://www.electrical4u.com/voltage-or-electric-potential-difference/
https://www.electrical4u.com/types-of-resistor-carbon-composition-and-wire-wound-resistor/
























http://armytransportation.tpub.com/TM-55-203/Chapter-11-Heating-151.htm
http://electriciantraining.tpub.com/14175/css/Voltmeters-73.htm





































































