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Virtual Lab

Best Practice No. 2: Virtual Lab Program
Objectives:-

1. To provide remote-access to Labs in various disciplines of Science and Engineering for
scholar students.

2. To arouse curiosity in students and help them to learn basics and advanced concepts through
remote.

3. To provide a complete Learning Management System around the Virtual Labs to provide
students demonstrations and self-evaluation.

4. To provide remote access to costly equipment and resources, which are otherwise

available locations.

Context:-

As part of the NME-ICT (National Mission on Education through ICT), an initiative of
MHRD, Government of India, the Virtual Labs project is a collaborative undertaking of Amrita
University, IIT’s, Delhi, Kanpur, Kharapur, Bombay, Madras, Roorkee, Guwahati, T
Hyderbad, NITK Surathkal, COE Pune and Dayalabagh Educational Institute.

Through the use of virtual labs- A revolutionary technology-enhanced educational tool,
laboratory learning is being extended beyond the walls of the classroom. Virtual labs are
immersive media-rich online learning environments, where user’s canper form physical
laboratory experiments in a computer simulated environment - Anytime, Anywhere. Whereas
traditional physical laboratories require tremendous resources, virtual labs are cost effective
whilst providing near hands on experience of experimentation. Virtual labs provide an
educational experience that helps broaden learner’s perspective. Amrita’s VALUE virtual labs
apply new learning technologies that are exciting and fun for the new generation of students. We
are the nodal centre for virtual lab, with following objectives & features for different discipline

in Science and Engineering.

DisciplinesandDomains:-

1. Electronics & Tele-Communications Engineering

2. Computer Science & Engineering
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Electrical Engineering
Mechanical Engineering
Civil Engineering
Physical Sciences

Biotechnology & Biochemical Engineering

L N o g A~ W

Chemical Engineering

Practice:-

Step 1- 1% Pre lab session
+¢ Introductory Discussion:
» What is virtual lab?
» Need &benefits of Virtual Lab in today’s era.

» Review of current technologies and development methodologies used in virtual labs for
the STEM (Science, Technology, Engineering and Mathematics) subjects.

» How to use virtual lab & how to perform the experiments using virtual labs. Take a glace
of experiments to be conducted from next lab session

Step 2- 2" Pre lab session onwards

> Ask to search the background, history of particular experiment concept to be conducted,
through reference books, research papers and by watching related videos from internet.

» Conduct discussion on the survey done by student related to concept between lab
instructor and student before actual performance of experiment on virtual lab.

» Lab instructor will try to provide brief about procedure to be followed during experiment
performance

Step 3" Post lab session

- Evaluate the student on the basis Viva On Experiment with following mark distribution,

Concept

Understanding Innovative ldea Out Of Mark

Performance

10 05 05 20

- Also evaluate and grade the last week Take home assignment.
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- Conducted brief group experiences haring session on

- Problem faced during performance

- Difference between physical & virtual lab students has observed.

- Observations and conclusion & result gained at the end of experiment.

- Techniques and skills gained during virtual lab session.

Step 4"- Take home assignments
- On the basis of experiment, different type of problems given to the student for practice.
- Give the designing assignment to the students, if applicable.
- Survey Assignment as
- To find the different ways to perform the particular experiment, expect used in virtual lab
- Real life use of concept.
- Case studies related to the topic.
- Animation creation for illustration of topic, if possible.

- Testing and validation on different range of inputs and outcome.

Evidence of Success:-
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Overall Uses of V LAB in Session 2022-2023
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Meeting Screenshot of Students and Faculty regarding Virtual lab
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Screenshot of Practical Performed by Students
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Screenshot Showing Virtual Lab Utilization
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Virtual Lab Annual Report

A
Annual Report

On

Virtual Lab

Submitted by,

Prof. K. P. Kankale

Vasundhara Bahuddeshiya Samajik Sanstha's

Siddhivinayak Technical Campus
Shegaon, Dist-Buldhana-444 303 (Maharashtra)

2022-2023
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Introduction:-

As part of the NME-ICT (National Mission on Education through ICT), an initiative
of MHRD, Government of India, the Virtual Labs project is a collaborative undertaking of
Amrita University, IIT’s, Delhi, Kanpur, Kharapur, Bombay, Madras, Roorkee, Guwahati,
[T Hyderbad, NITK Surathkal, COE Pune and Dayalabagh Educational Institute.

Through the use of virtual labs- a revolutionary technology-enhanced educational
tool, laboratory learning is being extended beyond the walls of the classroom. Virtual labs are
immersive media-rich online learning environments, where user’s canper form physical
laboratory experiments in a computer simulated environment - Anytime, Anywhere. Whereas
traditional physical laboratories require tremendous resources, virtual labs are cost effective
whilst providing near hands on experience of experimentation. Virtual labs provide an
educational experience that helps broaden learner’s perspective. Amrita’s VALUE virtual
labs apply new learning technologies that are exciting and fun for the new generation of
students. We are the nodal centre for virtual lab, with following objectives & features for

different discipline in Science and Engineering.
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Objectives of Virtual Lab:-

1. To provide remote-access to Labs in various disciplines of Science and Engineering
for scholar students.

2. Toarouse curiosity in students and help them to learn basics and advanced concepts
through remote.

3. To provide a complete Learning Management System around the Virtual Labs to
provide students demonstrations and self-evaluation.

4. To provide remote access to costly equipment and resources, which are otherwise

available locations.

Salient Features:-

1. Virtual Labs will provide to the students the result of an experiment by one of the
following methods (or possibly a combination)

Modeling the physical phenomenon by a set of equations and carrying out simulations
to yield the result of the particular experiment. This can, at-the-best, provide an
approximate version of the ‘real-world” experiment.

2. Providing measured data for virtual lab experiments corresponding to the data
previously obtained by measurements on an actual system.

3. Remotely triggering an experiment in an actual lab and providing the student the
result of the experiment through the computer interface. This would entail carrying
out the actual lab experiment remotely.

4. Virtual Labs will be made more effective and realistic by providing additional inputs
to the students like accompanying audio and video streaming of an actual lab
experiment and equipment.

5. For the ‘touch and feel” part, the students can possibly visit an actual laboratory for a
short duration.
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Disciplines and Domains:-

Electronics & Tele-Communications Engineering
Computer Science & Engineering

Electrical Engineering

Mechanical Engineering

Civil Engineering

Physical Sciences

Biotechnology & Biochemical Engineering

© N o o B~ w DN PE

Chemical Engineering
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EOI with Amrita Vishwa Vidyapeetham Kerala

The Nodal
Centre
Program
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o Vasundhara Bahuddeshiya Samajik Sanstha’s

SIDDHIVINAYAK TECHNICAL CAMPUS

5> :
sre Approved by AICTE New Delhi and DTE Mumbai. Affiliated to SGBAU Amravati & MSBTE Mumbai.
Khamgaon Road, Shegaon, Pin; 444203, Maharashtra, India
Phone: 8080977719. Web: stc.org.in, Email: stc.shegaon@stc.org.in

Session2022-2023

List of Virtual Co-coordinator:-
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Practice:-

Step 1- 1°' Pre lab session
+¢ Introductory Discussion:
» What is virtual lab?
» Need &benefits of Virtual Lab in today’s era.

» Review of current technologies and development methodologies used in virtual labs for
the STEM (Science, Technology, Engineering and Mathematics) subjects.

» How to use virtual lab & how to perform the experiments using virtual labs. Take a glace
of experiments to be conducted from next lab session

Step 2- 2" Pre lab session onwards

» Ask to search the background, history of particular experiment concept to be conducted,
through reference books, research papers and by watching related videos from internet.

» Conduct discussion on the survey done by student related to concept between lab
instructor and student before actual performance of experiment on virtual lab.

» Lab instructor will try to provide brief about procedure to be followed during experiment
performance

Step 3"- Post lab session

- Evaluate the student on the basis Viva On Experiment with following mark distribution,

Concept

Understanding Innovative ldea Out Of Mark

Performance

10 05 05 20

- Also evaluate and grade the last week Take home assignment.
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Conducted brief group experiences haring session on

Problem faced during performance
Difference between physical & virtual lab students has observed.
Observations and conclusion & result gained at the end of experiment.

Techniques and skills gained during virtual lab session.

Step 4™ Take home assignments

On the basis of experiment, different type of problems given to the student for practice.
Give the designing assignment to the students, if applicable.

Survey Assignment as

To find the different ways to perform the particular experiment, expect used in virtual lab
Real life use of concept.

Case studies related to the topic.

Animation creation for illustration of topic, if possible.

Testing and validation on different range of inputs and outcome.
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Vasundhara Bahuddeshiya Samajik Sanstha’s

SIDDHIVINAYAK TECHNICAL CAMPUS ‘f \g

Approved by AICTE New Delhi and DTE Mumbai. Affiliated to SGBAU Amravati & MSBTE Mumbai.
Khamgaon Road, Shegaon, Pin: 444203, Maharashtra, India
Phone: 8080977719. Web: stc.org.in, Email: stc.shegaon@stc.org.in

Session2022-2023

Total No. of Students Appear for V LAB Session 2022-2023

Sr. No Name of Department Total No Student
01 Civil Engineering 119
02 Mechanical Engineering 104
03 Electrical Engineering 92
04 Electronics & Telecommunication Engg. 52
05 Computer Science & Engineering 93
Total 460

Prof. K. P. Kankale

Institute V LAB
Coordinator
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Vasundhara Bahuddeshiya Samajik Sanstha’s

oy

SIDDHIVINAYAK TECHNICAL CAMPUS o

Approved by AICTE New Delhi and DTE Mumbai. Affiliated to SGBAU Amravati & MSBTE Mumbai. 1 B |
Khamgaon Road, Shegaon, Pin: 444203, Maharashtra, India NAAC

Phone: 8080977719. Web: stc.org.in, Email: stc.shegaon@stc.org.in
Department of Electrical Engineering
Session 2022-2023

Practical list
Year: -Third Year & Final Year Branch: - Electrical Engineering (E&P)

Subject: Virtual Lab

Sr .No. Name of Practical

1. Load Test On Separately Excited DC Motor

2. Speed Control of Separately Excited DC Motor

3. No Load Test on Three Phase Induction Motor

4, Blocked Rotor Test on Three Phase Induction Motor

5. Open Circuit Test on Three Phase Alternator

6. Short Circuit Test on Three Phase Alternator

7. Load Test on Three Phase Alternator

8. V and Inverted V curves of Synchronous Motor
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Vasundhara Bahuddeshiya Samajik Sanstha’s

o
SIDDHIVINAYAK TECHNICAL CAMPUS {r ‘;
Approved by AICTE New Delhi and DTE Mumbai. Affiliated to SGBAU Amravati & MSBTE Mumbai. [ B Y

Khamgaon Road, Shegaon, Pin: 444203, Maharashtra, India NAAC

Phone: 8080977719. Web: stc.org.in, Email: stc.shegaon@stc.org.in ;
Department of Electronics & Telecommunication Engineering
Session 2022-2023
Practical list
Year: - Second /Third Year Branch:- Electronics & Telecommunication Engg.

Subject: Virtual Lab

Sr. No. Name of Practical

1. To design parallel LC circuit and find out the current flowing through
each component.

2. To verify Kirchhoff’s Current Law & Kirchhoff’s Voltage Law.

3. The aim of this lab exercise is to experimentally create the Current vs.
Voltage for an actual solar cell under various illumination conditions.

4. To determine the refractive index of the material of a prism.

5. To calculate the beam divergence and spot size of the given laser
beam.

6. To draw the static current-voltage (I-V)characteristics of a Zener
diode

7. To study and verify B-H Curve.
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Vasundhara Bahuddeshiya Samajik Sanstha'’s

SIDDHIVINAYAK TECHNICAL CAMPUS ‘c N";

Khamgaon Road, Shegaon, Pin: 444203, Maharashtra, India
Phone: 8080977719. Web: stc.org.in, Email: stc.shegaon@stc.org.in

Department of Electronics & Telecommunication Engineering
Session2022-2023

Practical list

Subject:-Virtual Lab

Branch: - Electronics & Telecommunication Engg.

Sr.No. Name of Practical

1. To draw the static current-voltage (I-V)characteristics of a Zener diode

2. To study and verify B-H Curve.

3. To plot the characteristics of thermister and hence find the
temperature coefficient of resistance.

4. To construct a Zener diode voltage regulator and measure its line and load
regulation.

S. e To determine the Hall voltage developed across the sample material.

e To calculate the Hall coefficient and the carrier concentration of the
Sample material.
6. To determine the resistivity of semiconductors by Four probe Method.
7. To find the resolving power of the prism.
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Vasundhara Bahuddeshiya Samajik Sanstha’s

)

SIDDHIVINAYAK TECHNICAL CAMPUS f- )

Approved by AICTE New Delhi and DTE Mumbai. Affiliated to SGBAU Amravati & MSBTE Mumbai. { B Y
Khamgaon Road, Shegaon, Pin: 444203, Maharashtra, India NAAC

Phone: 8080977719. Web: stc.org.in, Email: stc.shegaon@stc.org.in
Department of Civil Engineering
Session 2022 -2023

Practical list
Year: -Third/Final Year Branch: - Civil Engg.

Subject:-Virtual Lab

Sr. No. Name of Practical
1. To study the retaining wall.
2. To determine the continuous beam experiment.

3. To determine the plastic hinge.

4. To determine 1ZOD impact test.

5. To study the Mohr’s circle.

6. To study the deflection in beam.

7. To determine the portal frame.
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Vasundhara Bahuddeshiya Samajik Sanstha’s
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Approved by AICTE New Delhi and DTE Mumbai. Affiliated to SGBAU Amravati & MSBTE Mumbai. [ B )
Khamgaon Road, Shegaon, Pin: 444203, Maharashtra, India NAAC

Phone: 8080977719. Web: stc.org.in, Email: stc.shegaon@stc.org.in
Department of Mechanical Engineering

Session 2022 -2023
Practical list

Year:-Second/Third Year Subject: - Virtual Lab
Branch:-Mechanical Engineering

Sr. No. Name of Practical
1.

Rotating unbalance

2. Free vibration of fix beam

3. | study of ECM process

Molding and casting of polyurethane parts

5. Study the effect of process parameter sin ECG

6. SDOF System —Arbitrary Excitation

7. Free response of SDOF
8. Forced response of SDOF
9.

Eight HRS final presentation and test class.
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Vasundhara Bahuddeshiya Samajik Sanstha’s
SIDDHIVINAYAK TECHNICAL CAMPUS ,’r

Approved by AICTE New Delhi and DTE Mumbai. Affiliated to SGBAU Amravati & MSBTE Mumbai.
Khamgaon Road, Shegaon, Pin: 444203, Maharashtra, India NAAC
Phone: 8080977719. Web: stc.org.in, Email: stc.shegaon@stc.org.in ;

Department of Mechanical Engineering
Session 2022 -2023

Practical list

Year:- Final Year Subject: Virtual Lab

Branch:-Mechanical Engineering

Sr. No. Name of Practical
1.

Computer controlled cutting of wooden object

2. Determination of method factor for duct

3. | To study various thermal models for EDM

To study pulsed heating of model

S, Lasers pot welding using N d YAG Laser system

6. 3D Machining

Interface & Application Programming

8. Fan Rating Test

9. Eight HRS .final presentation and test class.
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Vasundhara Bahuddeshiya Samajik Sanstha’s
SIDDHIVINAYAK TECHNICAL CAMPUS

Approved by AICTE New Delhi and DTE Mumbai. Affiliated to SGBAU Amravati & MSBTE Mumbai.

Khamgaon Road, Shegaon, Pin: 444203, Maharashtra, India
Phone: 8080977719. Web: stc.org.in, Email: stc.shegaon@stc.org.in

Department of Computer Science & Engineering
Session 2022 -2023

Practical list

Subject: Virtual Lab

Sr. No. Name of Practical
1 Recursion
2. Sorting using Arrays
3. | Search Trees
4. | Advanced Control Flow
5. Shortest Path sin Graphs
6. Data Clustering: K-Means, MST-based
7. Feature Representation
8. Graph Traversals
9. Ripple Carry Adder
10. | carry-Look-Ahead Adder
11. | Karnaugh Map
12. | Combinational Multipliers
13. | Memory Design
14. | Representation of Floating Point Numbers and their Arithmetic
15. | Representation of Integers and their Arithmetic
16. | virtual Memory

InstitutionalBestPractice-2
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