
5.5: Innovations by faculty in teaching and learning 

Statement of Goals to be achieved by using the new and innovative 
teaching methods 

1. Enhanced Engagement: The prime aim of practicing innovative teaching methods at the 
Chemical Engineering Department is to capture the students’ attention and promote 
active engagement in the learning process. This helps in deeper understanding and 
retention of course material. 
 

2. Reducing the Complexity of Subject Matter: New and innovative teaching methods are 
adopted for teaching the complex topic in a subject in a more effective way. 
 

3. Catering to Diverse Learning Styles: The various students in a class can have diverse 
learning preferences and styles. By incorporating a variety of teaching methods, faculty 
can accommodate different learning styles of learners. 
 

4. Promotion of Critical Thinking and Problem-Solving Skills: Innovative teaching methods 
involve active learning activities, such as group discussions, problem-solving exercises, 
and case studies, which encourage students to think critically, analyze information, and 
apply concepts to real-world situations. 
 

5. Promotion of Self and Collaborative Learning: One of the important goals of using new 
and innovative techniques of teaching at the Chemical Engineering Department is to 
promote self and collaborative learning among the students of the Chemical Engineering 
Department. 
 

6. Continuous Improvement and Innovation: The new teaching methods used by faculty 
members for making continuous improvement in the teaching styles. Embracing new 
teaching methods encourages faculty to continuously experiment, innovate, and refine 
their instructional approaches. 

New and innovative teaching methods for content delivery 

1. Problem-Based Learning (PBL): In PBL, students were presented with real word 
problems (such as from industry), and case studies and the students worked in groups to 
solve the problem. The faculty guides the students appropriately and facilitates in 
approaching the correct solution by emphasizing the significance of the results in 
addressing practical engineering challenges. Enhanced engagement of the students in 
learning the specific topic can be effectively achieved through this method. 



2. Audio/Video Tools: Most of the faculty members at the Chemical Engineering 
Department utilize audio/video tools such as YouTube Videos, NPTEL videos, animated 
PowerPoint presentations, etc. for content delivery in combination with teaching using 
chalk and board. The use of these tools is effective in better visualization of abstract 
concepts, enhancing comprehension and retention of course material, demonstrating the 
complex engineering processes in a comprehensible and repetitive way, increasing 
remote accessibility of course materials, etc. 

3. Virtual Laboratories: The Chemical Engineering Department adopted a practice of 
conducting and including at least one virtual experiment for the various laboratory 
courses wherever possible. Virtual laboratories offer opportunities for repeatable 
experiments and self-paced learning to the students. Virtual laboratories facilitate 
experiential learning by allowing students to engage in hands-on experimentation, data 
collection, and analysis in a controlled virtual environment. 

4. Google Classroom: Google Classroom is the freely available online platform which is 
effective in managing, organizing, and delivering the course content. Google Classroom 
provides the flexibility and tools needed to facilitate effective teaching and learning 
experiences for students. Faculty members of the Chemical Engineering Department use 
the Google Classroom platform for important announcements related to the course, 
posting assignments, conducting quizzes, etc. 

5. Flipped Classroom: The course coordinator provides the recorded video on the specific 
content before initiating the respective topic in the classroom. Learners can watch the 
video and learn the underlying concept at their own pace before attending the class. 
Based on the content in the video learners are encouraged to solve the numerical problem 
in the classroom. This flipped method of teaching is effective in promoting the self as 
well as collaborative learning. 

6. Use of Representative Models: Faculty members at the Chemical Engineering 
Department also use the various representative models for explaining the concepts and 
processes in the respective course. The use of models in teaching demonstrates processes 
and equipment and facilitates conceptual understanding. 

7. Simulation-Based Learning: Faculty members at the Chemical Engineering Department 
plan and conduct the various laboratory courses using important and available software. 
Simulation-based learning in chemical engineering provides realistic replication of 
industrial processes, promotes experiential learning, enables iterative experimentation 
and analysis, and offers risk-free exploration of complex systems. 

 

 

 

 



New and innovative teaching methods for content delivery- methodologies and developments 

Sr 
no 

Teaching Method  Name of staff Resources available Implementation Observation Significant/Innovation 
aspect 

Goals achieved 

1 Problem-Based 
Learning (PBL) 

S J Kulkarni Industrial projects, 
Problem based 
events, quizzes   

Projects, 
miniprojects 

Many mini projects are continued 
by final year students as major 
project  

The miniproject/project 
concept 

Enhanced Engagement and 
reducing complexity  

2 Audio/Video Tools J V Mapara, S 
J Kulkarni, N 
D Galande, S 
P Tekade, S D 
Ayare, S P 
Jadhav, V B 
Sawant   

Elrc, Internet, video 
system, NPTEL 

Class rooms with 
ICT tools 

Students are encouraged to use 
NPTEL and other online contents. 

Elrc contains 35-40 lectures 
of all subjects. Student access 
the recorded lectures of their 
teachers anytime. 

Catering to Diverse Learning 
Styles, Continuous 
Improvement and Innovation, 
Continuous Improvement and 
Innovation 

3 Virtual Laboratories J V Mapara, S 
J Kulkarni, S 
P Tekade, S H 
Gharat  

Internet Virtual laboratories 
conducted by 
teachers 

It is observed that the students are 
keen on virtual leaning as they 
find it interesting. The virtual 
laboratories for all courses will be 
conducted.  

Virtual laboratories 
conducted for almost all 
Laboratory subjects(at least 
one) 

Enhanced Engagement 

4 Google Classroom  Internet  Used by few faculties  Enhanced Engagement 
5 Flipped Classroom S J Kulkarni, 

S P Tekade   
Internet, library, 
books, e books, 
project reports, 
tutored video lectures 

Students 
encouraged to 
access the online 
/Elrc content in 
advance 

There is increasing interest among 
students about tutored video 
lectures.  

In tutored video lectures, 
students are encouraged to 
watch certain video lecture 
with 8 -10 minutes interval. 
Then have a small discussion 
about the concept and watch 
for another 8 -10 minutes. In 
class, they are encouraged to 
discuss the same concept. 

Catering to Diverse Learning 
Styles, Enhanced 
Engagement, Promotion of 
Critical Thinking and 
Problem-Solving Skills 

6 Use of 
Representative 
Models 

S P Tekade, S 
H Gharat, S J 
Kulkarni  

Models, equipments 
available in 
laboratories, charts, 
tables. 

Charts, models, 
previous projects 
made available. 
Models for 

The models are being developed 
fabricated for understanding of 
basic concepts in chemical 
engineering with guidance from 

The models for fundamental 
concepts are being fabricated 
and aligned with Second year 
miniprojects for 2024-25 and 

Enhanced Engagement 



understanding the 
concepts are used 
for better 
understanding. 

Institute of Chemical Technology. will be used to demonstrate 
the concepts for future 
batches. 

7 Simulation-Based 
Learning 

S H Gharat CFD laboratory, 
computer application 
laboratory, software, 
expertise, guidance  

Projects based on 
simulations 

Students having interest in 
Software and simulation adopt the 
projects aligned to it.  

Papers are published by few 
students in Scopus journals. 
CFD tool is also used for 
innovate projects. 

Enhanced Engagement, 
Reducing the Complexity of 
Subject Matter 

8 Paper/article 
writing(Self learning 
with guidance) 

S J Kulkarni, 
S P Tekade 

Library, guidance Review papers, 
book chapters 

Few students are capable write 
review on project/miniproject 
topic 

Many students published 
book chapters/ papers in 
Scopus indexed books/ 
journals.   

Promotion of Self and 
Collaborative Learning 

9 Assessment and 
evaluation 

All faculty Internet, Google  
subscription 

Online examination 
during pandemic, 
now used for 
module 
wise/session wise 
tests  

Session wise tests are being 
conducted from January 2025. 
Session learning outcome being 
assessed based on test after each 
session 

Online content about project 
report available for 2019-20, 
2020-21.  
Session learning outcome 
being assessed based on test 
after each session. 

Enhanced Engagement 

10 Submissions  All faculty Internet, Google  
subscription 

Google form used 
for PPT. project 
report submission 
for primary 
assessment/correcti
ons  

Project report submission for 
primary assessment/corrections 
minimizes students’ efforts for 
getting checked the project and 
miniproject reports repeatedly. 

PPTs available online. Also 
students friendly system for 
assessment of review and 
report preparation  

Enhanced Engagement 

11  Experiential learning 
methodologies 

S J Kulkarni, 
S P Tekade, S 
H Gharat 

Practical set ups  
  

The practical 
conducted in 
laboratories 
repeated for actual 
conditions 

This component is to be gradually 
increased. 

The readings are taken at 
laboratory conditions and 
then atmospheric conditions/ 
outside 
laboratories.(Especially for 
the experiments depending on 
humidity, temperature, wind, 
eq. diffusivity calculation) 

Promotion of Critical 
Thinking and Problem-
Solving Skills, Promotion of 
Self and Collaborative 
Learning, Continuous 
Improvement and Innovation 



12 Synthesis of 
products 

J V Mapara Inventories, 
chemicals, 
instruments, 
glassware 

Manufacturing of 
different products  

Increased interest of students 
towards the branch 

The products will be 
produced in more quantity 
and tested, commercialized.  

Enhanced Engagement, 
Promotion of Self and 
Collaborative Learning 

13 Virtual Industrial 
visit 

S J Kulkarni Internet Through Google 
meet 

It was possible to have industrial 
visit to remotely located plant 

The resource person 
explained the unit operations 
in pharmaceutical industry in 
detail 

Enhanced Engagement, 
Reducing the Complexity of 
Subject Matter 

14 Virtual experiment 
conduction 

S J Kulkarni, 
S H Gharat, S 
P Tekade, J V 
Mapara,  

Internet Through Google 
meet 

Recorded lab sessions Recorded videos of lab 
conduction are available all 
the time of Erc 

Enhanced Engagement, 
Reducing the Complexity of 
Subject Matter, catering to 
student diversity 

15 Panel discussion S J Kulkarni Internet Google meet Google meet for 
connecting to 
industrial experts 

Resource persons discussed the 
SDGs at length  

Experts explained their own 
initiatives towards sustainable 
development 

Enhanced Engagement, 
catering to the student 
diversity. 
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One Page Report for Virtual Lab 

Aim: To study the effect of flow rate on the heat transfer coefficient of a double-pipe heat 

exchanger under laminar flow conditions. 

                 

Pre Test  

Question 1: Which of these terms is associated with laminar flow? 

A  Eddies 

B  Stream lines 

C  Streak lines 

D  Contours 

 

Question 2: Which of the following is more correct for turbulent flow? 

A  Efflux time 

B  Reynolds number 

C  Entry effect 

D  Eddies 



 

 

 

Question 3: Which of the following is more correct for Laminar flow? 

A  Parabolic profile 

B  Stokes law 

C  Boundary layer 

D  Efflux time 

 

Question 4: Which of the following is more appropriate for Reynolds experiment? 

A  Radial dispersion 

B  Dye 

C  Axial dispersion 

D  Diffusion 

 

Question 5: Which of the following is more appropriate for Turbulent flow? 

A  Hagen-Poiseuille 

B  Fanning 

C  Darcy 

D  Both b & c 

 

Procedure  

1. The components of the experimental set-up will be displayed on the screen. Based on the item 

displayed as ‘text’ click on the correct component. Hints will be provided for wrong selection. 

Points will be deducted for the hints provided. 

2. The components of the experimental set-up will be displayed on the screen. They have to be 

dragged and dropped at the requisite locations to assemble the experimental set-up. Hints will 

be provided for wrong selection. Points will be deducted for the hints provided. 

3. A new screen with the dimensions of the heat exchanger will appear. Based on these, the user 

should calculate the inside heat transfer area, equivalent diameter of annulus, cross-sectional 

area of inner tube and annulus respectively. Points will be deducted for the hints provided. 

4. Click on the C.W. valve to open it fully. 

5. Click on the glass section valve to open it. 

6. Move the slider to the first division. 

7. Click on the Power Button ‘P’ to switch on the pump. 

8. Click on Power Button ‘H’ to switch on the heater. 

9. Click on Set Temperature to select the temperature. 

10. Click on the GREEN Button of the Timer to start and wait for 15 min (900 s) to attain steady 

state. 

11. Click on the RED Button to stop the timer when the Timer shows 900 s. 

12. Click on the Glass Section valve to close it and immediately click on the GREEN Button of the 

timer to start it. 



13. Click on the RED Button to stop the timer when the fluid in the glass section reaches the arrow 

level. 

14. Click on the Glass Section valve to open it. 

15. Click on the RESET Button of the Timer. 

16. Enter the Hot and Cold fluid inlet and outlet temperatures along with the time in the Table 

displayed on the screen. 

17. Repeat the steps from 6 to 16 for 2nd to 8th slider positions. 

18. The table with the fluid properties will be displayed on the screen along with the areas and 

equivalent diameter calculated earlier. Also, a table with the temperatures and time along with 

the various entities to be calculated will be displayed. 

19. The various entities namely, v, u, m, Q, LMTD and U have to be calculated. The formulae for the 

same shall be visible by moving the cursor on the headings of the respective columns. 

20. After entering the calculated value, click on the CAL Tab. If the value is correct, proceed for the 

next calculation, else a message RECALCULATE will appear. 

21. Click on NEXT for the next screen to appear. 

22. Additional quantities need to be calculated and entered in the table displayed. The formulae 

for the same shall be visible by moving the cursor on the headings of the respective rows. After 

each calculation click on the CAL Tab. If the value is correct, proceed for the next calculation, 

else a message RECALCULATE will appear. 

23. Click on NEXT for the next screen to appear. 

24. Two additional tables for calculating Prandtl number, Reynold’s number along with heat 

transfer coefficients will be displayed. The formulae for the same will be visible by moving the 

cursor on the respective headings. After each calculation click on the CAL Tab. If the value is 

correct, proceed for the next calculation, else a message RECALCULATE will appear. 

25. A CAUTION or ERROR message may be displayed if the value of Reynold’s number exceeds the 

laminar flow range. 

26. Click on NEXT for the next screen to appear. 

27. Based on the table showing m, hi_exp and hi_theo, plot a graph by clicking on PLOT GRAPH 

tab. 

28. Select the data for x and y axis respectively for experimental and theoretical data points. 

29. Based on the plot displayed, the tabs Is Deviation Observed? YES/NO will appear. Click on the 

appropriate tab. 

 



       

 

 

 



1. Audio/Video Tools 

 

 



 

 

 

 

 

 

 

 

 



Virtual Laboratories 

 



Innovations in teaching learning 

 

 

 

 

 

 

 

 

E-learning, video lectures and experiments   
through Google meet (recorded), online 
examinations, orals, online Industrial visits, 
online submissions, video lectures, Review 
paper guidance. 

2021-22 

Use of recorded videos for better understating, 
use of Google tools for module wise tests, 
industrial projects, paper writing, Use of online 
content like notes, video lectures, notes. In 
corporation of videos, NPTEL video lectures for 
content, Experiment conduction under different 
conditions.   

2022-23 

Use of recorded videos for better understating, 
use of Google tools for module wise tests, 
industrial projects, paper writing, Use of online 
content like notes, video lectures, notes. In 
corporation of videos, experiential learning, video 
lectures for content delivery, Virtual experiments, 
video lectures, panel discussion, tutored video 
lectures, models, charts, simulation based 
projects. 

2023-24 
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