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THAPAR INSTITUTE OF ENGINEERING & TECHNOLOGY: PATIALA 

(Department of Chemical Engineering) 

UTA037: ARTIFICIAL INTELLIGENCE 

L T P Cr 
3 0 2 4.0 

Introduction to Artificial Intelligence 

Overview: Definition, scope, foundations, approaches, and applications of AI; AI: past, present, 

and future. 

Agents and Environments: agents; rationality; types of agents; properties of environments. 

Problem Solving using Search 

State Space Representation: State and operators; state space; representation real world problems 

as state space, problem characteristics. 

Searching Strategies: uninformed searching methods (DFS, BFS, DFS-ID); informed searching 

methods (best first search, hill climbing, A*, iterative deepening A*); problem reduction; 

constraint satisfaction problems; neural, stochastic, and evolutionary algorithms.  

Game Playing:  Turn-taking games; Adversarial search; Minimax principle; Alpha-Beta pruning. 

Reasoning and Uncertainty 

Reasoning: Representation, Inference, Propositional Logic, predicate logic (first order logic), 

logical reasoning, forward chaining, backward chaining. 

Dealing with uncertainty: probability, connection to logic, independence, Bayes rule, Bayesian 

networks, probabilistic inference; Decision making- Utility theory, utility functions, Decision 

theoretic expert systems. 

Machine Learning 

Introduction: Well-Posed learning problems, Basic concepts, Designing a learning system,Issues 

in machine learning. Types of machine learning, Generalization, Underfitting, overfitting, Cross-

validation 

Supervised Learning: Regression and Classification, Linear models (Linear regression, mixtures 

of Gaussians, logistic regression, perceptron, support vector machines), Non-linear models (non-
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linear basis functions, kernel methods, deep neural networks), Ensemble Learning (Bagging, 

Boosting, Voting). 

Unsupervised Learning: Clustering, k-means, hierarchal clustering methods. 

Evaluation scheme 

Sr. No. Evaluation Elements 
Weightage 

(%) 

1. MST 25 

2. EST 45 

3. 

Sessional

(May include Assignments/ Quiz/Lab 

evaluations) 

30 

PROGRAM OUTCOMES (POs) 

1. PO1: Engineering knowledge: Apply the knowledge of mathematics, science,

engineering fundamentals, and an engineering specialization to the solution of complex

engineering problems.

2. PO2: Problem analysis: Identify, formulate, review research literature, and analyze

complex engineering problems reaching substantiated conclusions using first principles of

mathematics, natural sciences, and engineering sciences.

3. PO3: Design/development of solutions: Design solutions for complex engineering

problems and design system components or processes that meet the specified needs with

appropriate consideration for the public health and safety, and the cultural, societal, and

environmental considerations.

4. PO4: Conduct investigations of complex problems: Use research-based knowledge and

research methods including design of experiments, analysis, and interpretation of data, and

synthesis of the information to provide valid conclusions.

5. PO5: Modern tool usage: Create, select, and apply appropriate techniques, resources, and

modern engineering and IT tools including prediction and modeling to complex

engineering activities with an understanding of the limitations.
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6. PO6: The engineer and society: Apply reasoning informed by the contextual knowledge

to assess societal, health, safety, legal and cultural issues and the consequent

responsibilities relevant to the professional engineering practice.

7. PO7: Environment and sustainability: Understand the impact of the professional

engineering solutions in societal and environmental contexts, and demonstrate the

knowledge of, and need for sustainable development.

8. PO8: Ethics: Apply ethical principles and commit to professional ethics and

responsibilities and norms of the engineering practice.

9. PO9: Individual and team work: Function effectively as an individual, and as a member

or leader in diverse teams, and in multidisciplinary settings.

10. PO10: Communication: Communicate effectively on complex engineering activities with

the engineering community and with society at large, such as, being able to comprehend

and write effective reports and design documentation, make effective presentations, and

give and receive clear instructions.

11. PO11: Project management and finance: Demonstrate knowledge and understanding of

the engineering and management principles and apply these to one’s own work, as a

member and leader in a team, to manage projects and in multidisciplinary environments.

12. PO12: Life-long learning: Recognize the need for, and have the preparation and ability to

engage in independent and life-long learning in the broadest context of technological

change.

PROGRAM SPECIFIC OUTCOMES (PSOs) 

The students of undergraduate program in Chemical Engineering will have: 

1. PSO1: Core competence: Basic knowledge of chemical engineering principles including

unit operations, thermodynamics and reaction engineering.

2. PSO2: Application competence: Ability to analyse, design and control chemical processes

in an economical and sustainable manner.
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Prashikshan - 

SHAVAK NANAVATI TECHNICAL INSTITUTE 

An ISO 9001:2015 Organization 

CERTIFICATE 

He/She has successfully completed the Programme 

Department Covered 

Project Title 

Place     :     Coordinator 

Date   :    Vocational Training 

Ref No   :                     Tata Steel Ltd 

---------------------------------------------------
SHAVAK NANAVATI TECHNICAL INSTITUTE, TATA STEEL LTD, N-ROAD, BISTUPUR, JAMSHEDPUR – 831001, 

 Telephone: 91-657-2320243, Fax:  91-657-2320243, E-mail- snit.office@tatasteel.com 

INDIA

10

has undergone Vocational Training Program at Tata Steel Ltd., Jamshedpur from 

  ______________ to ______________. The details of  the programme are as under: 

This is to certify that______________________________________________________,
Student of_______________________________________________________________________, 

Anwesha Dastidar (Reg. No. VT20203542 )
THAPAR INSTITUTE OF ENGINEERING AND TECHNOLOGY

15-July     ,2020 30-December ,2020

QUALITY ASSURANCE

DEEPER UNDERSTANDING OF GALVANEALED PRODUCT
AND ITS DEFECTS IN CGL 2

Jamshedpur

25-01-2021

VT20203542

2020



CERIFICATE 

 

This is to certify that the Project Report on “Synthesis and Optimization Process for High 

Density and High Energy Fuel ” being submitted by Siddharth Pandey, student of B.Tech final 

year (Chemical Engineering) of Thapar Institute of Engineering and Technology, Patiala, is a 

record of his original work carried out under our supervision and guidance during his project 

semester from 10th Aug 2020 to 20th Jan 2021.  

                                                                                                             

Mr.R.K.Jain                                                                                                                                                            

Scientist ‘F’ / Head PDSU                                                                                     

 

 

PDSU Division 

Defence Materials & Stores Research & Development Establishment 

(D.M.S.R.D.E.) 

Defence Research & Development Organization 

(D.R.D.O.) 

 G.T. Road, Kanpur-208013. 
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                           Suite - 402, MJ Towers, Road -12, Banjara Hills - 500034 
                              GSTIN - 36AAEFI9170M1ZV, PAN - AAEFI19170M 
 
 

   
                        Certificate Of Completion 
 
                                                    This Certifies that 
  
                                                  Aahan Khandelwal 
has completed Graphic Designer Internship at Creative Whoop, a digital wing for Inspired 
Reach from 1st August, 2020 to 31st December, 2020.We found him sincere,hardworking, 
dedicated and result oriented.He worked well as a part of the team during his tenure. 
 
We take this opportunity to thank him and wish him all the best for his future endeavors. 
 
                                       Awarded this January 04th, 2021 
 
 
 
Harapriya Debata 
--------------------------------- 
HR Manager 
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has completed Graphic Designer Internship at Creative Whoop, a digital wing for Inspired 
Reach from 1st August, 2020 to 31st December, 2020.We found him sincere,hardworking, 
dedicated and result oriented.He worked well as a part of the team during his tenure. 
 
We take this opportunity to thank him and wish him all the best for his future endeavors. 
 
                                       Awarded this January 04th, 2021 
 
 
 
Harapriya Debata 
--------------------------------- 
HR Manager 
 







CERTIFICATE FROM THE INDUSTRY 

This is to certify that Miss Swadha Arora, a student of           

Thapar Institute of Engineering Technology, Patiala      

has been a part of Qwikky’s internship program from         

September 1, 2020 lasting upto 15th January,2021. 

Miss Arora has joined as a business developer and has          

taken up the duties and responsiblilties in her capacity . 



sUNOEAM 
LIGHTWEIGHTING SOLUTIONS PVT LTD. 

UNIT-IVV 
(Formeriy known as Novy Mir Lightweighting Solutions Pvt Ltd) 

PLOT NO. 12 R-UNIT-IV INDUSTRIAL AREA 'B', LUDHIANA - 141 003 (PUNJAB) INDIA 

Telephone No. 0161-4177000 Fax No.0161-2535126 
CIN: U29309HR2017PTCO71709 

Date-: 23-01-2021 

TO WHOMIT MAY CONCERN 

This is to certify that Mr. Vasu jain s/o Sh. Sunil Jain University Roll No. 
101751001 Student of Bachelor of Technology in (Chemical Engineering) 7 
Semester of Thapar Institute of Engineering and technology, Patiala has 
completed his Industrial Training from 04th Aug, 2020 to 15th Jan, 2021. 

During his training with us he has shown keen interest to the job assigned to him 
and has been indefatigable at work. 

We wish him all the best for his future endeavours. 

For Sunbeam Lightweighting Solutions Pvt. Ltd. (Unit IV) 

addnpe 
Authorised Signatory 

Registered Office 
38/6 KM Stone, Delhi Jaipur Highway, Narsingpur, Gurgaon, Haryana 122001 

mail id: novymirlightweighting@ gmail.com Contact 6155 8000 





DO D 
R&DO 

R 

ORGANISA No. CFEES/HRG/V.TRG/CERTIFICATE/ |490 
TeT HAT, aTrsian 
Min. of Defence, DRDO 

OF OEFENGE 

F 
MINISTE Centre for Fire, Explosive & Environment Safety, (CFEES) 

E 
Brig. S. K. Mazumdar Marg, Timarpur 
trrif-22 o4¥ 

Delhi - 110054 
ISO 9001: 2008 

Dated: 05/01/2021 

CERTIFICATE 

This is to certify that Mr. Karan Kapur(101701010) of Thapar Institute of Engineering and 

Technology has undergone his five months training at Centre for Fire, Explosive and Environment 

Safety (CFEES), Defence Research & Development Organization (DRDO), Timarpur, New Delhi- 

10054 from 5h August 2020 to 5th January 2021. During this training, he worked on the project 

Thermal Management of Condensed Aerosol based Fire Extinguishing System" under the guidance 

of Dr. Amit Saxena, Scientist 'E'. 

We wish him a great and successful future. 

Dr. Meenakshi Gupta) AD, FC&HB 

Scientist "G" CFEES, DRDO 

Associate Director (TCP&HR) 

CFEES 

3ONa39 
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Min. of Defence, DRDO 
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Centre for Fire, Explosive & Environment Safety, (CFEES) 

fT. gH. THGR HTt, fayrgr 
Brig. S. K. Mazumdar Marg, Timarpur 

feeeit-22 o4¥ 
ISO 9001: 2008 Delhi - 110054 

Dated: 5 o1 ) 

CERTIFICATE 

This is to certify that Mr. Rishabh Ranade (101701019) of Thapar Institute of Engineering and 

Technology has undergone his five months training at Centre for Fire, Explosive and Envíronment 

Safety (CFEES), Defence Research & Development Organization (DRDO), Timarpur, New Delhi- 

110054 from 5h August 2020 to 5h January 2021 During this training, he worked on the project
"Evaluation ofDegradation Methodologies of Nanomaterials " under the guidance of Dr. Shalini Anand. 

We wish him a great and successful future. 

AD, ENSG (Dr. Meenakshi Gupta) 

CFEES, DRDO Scientist "G" 

Associate Director (TCP&HR)

CFEES 



INTERNSHIP CERTIFICATE 

Date: 19th Jan 2021 

This is to certify that Swasti Jain (Emp Code : 1350) has worked as an Operations Intern in our                   
company from 7 October 2020 to 6 January 2021.  

Please find the internship details below: 

Company Name: InterviewBit Software Services LLP 
Location: Bangalore 
Department: Operations  
Designation: Operations Intern 

During her working period, we found her to be a sincere and dedicated intern with a professional                 
attitude and very good knowledge of the job.  

We thank her for the efforts and contribution and wish all the best in her future endeavours. 

Yours Sincerely 

Partner, InterviewBit Software Services LLP 



This is to certify that Mr. Tarun Chachra has completed his Internship with our Business Development team 

starting from 21st July 2020 to 31st Dec 2020. During the Internship, we found him very hard working,
responsible, honest with strong analytical ability in performing duties and tasks.  

The management would like to certify that Tarun has completed all the tasks assigned to him during his 
internship.  

With best wishes, 

Internship Certificate

19A, HauzKhas Village, Lake Side, 
HauzKhas,

New Delhi, Delhi 110017

Date- 18/01/2021

Paras Varma - Human Resource

Registered Office: 92, Manocha Apartments VikasPuri, New Delhi - 110018 
Contact: 9876543210 Email: contact@credenc.com

Authorized Signatory 









 





UNDERTAKING 

This is to certify that Miss Anwesha Dastidar, 4th year student pursuing B.E Chemical from 

Thapar Institute of Engineering & Technology has completed her 5 months internship Uuly- 

December) in Tata Steel, Jamshedpur by 15 December 2020 and the internship certificate vwill 

be issued to her latest by Mcch 020 

usha Routidan 
Mr. Arnab Dastidar 

lb170100 2 
Manager, Quality Assurance 

B.E CHE (4hyea 
Tata Steel, Jamshedpur 

TIET 
Mob- 7586811317 

KefNo - VT &020 542 
Email-arnab.dastidar@tatasteel.com 

Personal Ib - 193 335 

i 
ANWESHA DASTIDAR 

TATA STEEL LIMITED 
101701002 

*adpur 831001 India 
TATA BE-CHE 

Jamshedpur Works Division 
Name ARNAB DASTIDAR 

THAPAR INSTITUTE 
OF ENGIN ERRING & TECHNOLOGY 

(Deemed to be University) 
Patiala, Punjab 6/29/1A Shahidnagar, 700078, 

Kolkata WWest Bengal 
7872769046 

D.O.B. 05-11-1997 
Blood Group AB+\VE 

WW W.thaparedu 
P.No. 198335 B/G: AB+ DoB 15-06-1992 

Dept Capability 
Developmet 

DoE 20-08-2018 
Vaid tik June-2021 

CIS dtN.A. 

Issuing Authority Sign/LTI of Card Holder Iss.Dt. 2408-2018 Student Signature 
Dean(student Affairs) 



Undertaking  

This is to notify that the certificate of completion  of Internship of 

Ditikshya Sahoo ,101701004  , Department of Chemical Engineering , 

T.I.ET.  at Tokyo Gas , Pvt ltd. , Japan is still under the processing 

.The submission of the afore mentioned will done as soon as the 

processing is completed . 

Dated 6.01.2021 
 

 
 
 

Signature of student 
 

Signature of Mentor 



PROJECT REPORT 
(July–December 2020) 

On 

ESTIMATION OF THERMODYNAMIC 
PROPERTIES OF NON-IDEAL 

MULTICOMPONENT HYDROCARBON 
MIXTURE 

Project report submitted in partial fulfilment of the requirement for the degree 
of B.E. (Chemical Engineering) 

Submitted by 
VAIBHAV TRIPATHI 

101701027 

Submitted to 
Dr. Sudhir Kumar Singh 

Associate Professor 
Department of Chemical Engineering 

Thapar Institute of Engineering and Technology 

DEPARTMENT OF CHEMICAL ENGINEERING 
THAPAR INSTITUTE OF ENGINEERING & 

TECHNOLOGY, 
(Deemed to be University) 

PATIALA, 147004, PANJAB, INDIA 
January 2021 



i 

DECLARATION 

I, Vaibhav Tripathi, hereby declare that the project work entitled "Estimation of 

thermodynamic properties of non-ideal multicomponent hydrocarbon mixture”, 

submitted to the Thapar Institute of Engineering & Technology, (Deemed to be 

University), Patiala (INDIA), in partial fulfilment of the requirement for the award of Degree 

of Batchelor of Engineering in Chemical Engineering is an authentic record of my own work 

carried out, during the period 20th July- 30th December 2020, under the supervision and 

guidance of Dr. Sudhir Kumar Singh, Associate Professor, Department of Chemical 

Engineering, Thapar Institute of Engineering and Technology, Patiala. 

I declare that this written submission represents my ideas in my own words and where other’s 

ideas or words have been included, I have adequately cited and referenced the original sources. 

I also declare that this work has not been submitted elsewhere for a degree or diploma at this 

or any other higher education institute. 

Date: 11-01-2021 

            (VAIBHAV TRIPATHI) 

     Roll No.: 101701027 

Certified that the above statement made by the student is correct to the best of my 

knowledge and belief. I have checked all the requirements, formatting and other essential 

components of this report, and it is as per the guidelines and standards. 

  (Dr. Sudhir Kumar Singh) 

Associate Professor 

Department of Chemical Engineering 

Thapar Institute of Engineering & Technology, Patiala 



   PROJECT SEMESTER REPORT

(July–December 2020) 

on 

Tuning PID controller for three interacting 

tanks using Performance Criterion

Project semester report submitted in partial fulfillment of the requirement for the degree 

of 

      B.E. (Chemical Engineering) 

Under the guidance of 

Dr. Parminder Singh 

Assistant Professor 

Thapar Institute of Engineering and Technology

Submitted by 

 Gurmehak Inder Kaur Brar 

     (101701005) 

       Submitted to 

     Dr. Parminder Singh 

DEPARTMENT OF CHEMICAL ENGINEERING 

THAPAR INSTITUTE OF ENGINEERING & TECHNOLOGY 

(Deemed to be University) 

PATIALA, 147004, PANJAB, INDIA 

January 2021



i 

DECLARATION

I, Gurmehak Inder Kaur Brar, hereby declare that the project work entitled “ Tuning 

PID controller for three interacting tanks using Performance Criterion ”, submitted to 

the Thapar Institute of Engineering & Technology, (Deemed to be University), Patiala 

(INDIA), in partial fulfilment of the requirement for the award of Degree of Bachelor of 

Engineering in Chemical Engineering is an authentic record of my own work carried out 

at  Thapar Institute of Engineering & Technology during the period July 2020- 

December 2020, under the supervision and guidance of Dr. Parminder Singh, Assistant 

Professor, Thapar Institute of Engineering and Technology. 

I declare that this written submission represents my ideas in my own words and where 

other’s ideas or words have been included, I have adequately cited and referenced the 

original sources. I also declare that this work has not been submitted elsewhere for a degree 

or diploma at this or any other higher education institute. 

Date: 11.01.2021 Signature of the student  

Gurmehak Inder Kaur Brar 

Reg/Roll No.- 101701005 

Certified that the above statement made by the student is correct to the best of my knowledge 

and belief. I have checked all the requirements, formatting and other essential components 

of this report and it is as per the guidelines and standards. 

         Signature of the faculty Mentor 

Dr. Parminder Singh 

Assistant Professor 

Department of Chemical Engineering 

Thapar Institute of Engineering Technology, Patiala 



PROJECT REPORT 

(August 2020–January 2021) on 

Influence of Polyethylene Glycol in Polymeric 

Coatings 

Project semester report submitted in partial fulfilment of the requirement for the 

degree of B.E. (Chemical Engineering) 

Submitted By 

Jasmeet Kaur Badwal 

(101701008) 

Submitted To 

Dr. Sanjeev Ahuja 

Associate Professor 

DEPARTMENT OF CHEMICAL ENGINEERING 

THAPAR INSTITUTE OF ENGINEERING & 

TECHNOLOGY (Deemed to be University) PATIALA, 

147004, PUNJAB, INDIA 

January 2021 



ii 
 

DECLARATION 

I, Jasmeet Kaur Badwal hereby declare that the project work entitled “Influence of 

Polyethylene Glycol in Polymeric Coatings”, submitted to the Thapar Institute of 

Engineering & Technology, (Deemed to be University), Patiala (INDIA), in partial fulfilment 

of the requirement for the award of Degree of Bachelor of Engineering in Chemical 

Engineering is an authentic record of my own work carried out at TIET during the period 

September to December under the supervision and guidance of Dr. Sanjeev Ahuja I declare 

that this written submission represents my ideas in my own words and where other’s ideas or 

words have been included, I have adequately cited and referenced the original sources. I also 

declare that this work has not been submitted elsewhere for a degree or diploma at this or any 

other higher education institute. 

Date: 12/01/2021                                                                                  Signature of the student: 

                                                                                                                       

                                                                                                                  Roll No. -101701008 

Certified that the above statement made by the student is correct to the best of my knowledge 

and belief. I have checked all the requirements, formatting and other essential components of 

this report and it is as per the guidelines and standards. 

Signature of the mentor

 

Department of Chemical Engineering  

Thapar Institute of Engineering &Technology 

Patiala                 

 



PROJECT REPORT 

(July–December 2020) 

on 

Optimization of activity coefficient models to describe 

vapour-liquid equilibrium mixtures using a particle 

swarm algorithm.

Project semester report submitted in partial fulfilment of the requirement for the degree of 

B.E. (Chemical Engineering) 

Under the guidance of 

Dr Parminder Singh 

Associate Professor 

T.I.E.T, Patiala 

Submitted by 

Himanshu Pal 

(101701006)

Submitted to 

   Dr Parminder Singh

DEPARTMENT OF CHEMICAL ENGINEERING 

THAPAR INSTITUTE OF ENGINEERING & TECHNOLOGY 

(Deemed to be University) 

PATIALA, 147004, PANJAB, INDIA 

January 2021



ii 

DECLARATION 

I, Himanshu Pal, hereby declare that the project work entitled " Optimization of activity coefficient 

models to describe vapour-liquid equilibrium mixtures using a particle swarm algorithm. ”, submitted to 

the Thapar Institute of Engineering & Technology, (Deemed to be University), Patiala (INDIA), 

in partial fulfilment of the requirement for the award of Degree of Batchelor of Engineering in 

Chemical Engineering is an authentic record of my work, during the period July 2020 to 

December 2020, under the supervision and guidance of Dr Parminder Singh with Associate 

Professor, Thapar Institute of Engineering & Technology. 

I declare that this written submission represents my ideas in my own words and where other’s 

ideas or words have been included, I have adequately cited and referenced the sources. I also 

declare that this work has not been submitted elsewhere for a degree or diploma at this or any 

other higher education institute. 

Date: 11-Jan 2021                Signature of the student with the date 

   (Himanshu Pal) 

Reg/Roll No. 101701006 

Certified that the above statement made by the student is correct to the best of my knowledge and 

belief. I have checked all the requirements, formatting and other essential components of this 

report and it is as per the guidelines and standards. 

(Dr. Parminder Singh) 

Associate Professor 

Department of Chemical Engineering Thapar 

Institute of Engineering & Technology, 

Patiala



PROJECT SEMESTER REPORT 

(July–December 2020) 

On 

“Food Grade Films and Coatings” 

Project semester report submitted in partial fulfilment of the requirement for the 

degree of B.E. (Chemical Engineering) 

Under the guidance of 

Dr. Avinash Chandra 

Associate Professor 

Chemical Engineering Department, TIET 

Submitted by 

Lakshya Saxena (101701011) 

B. E Chemical (Final Year) 

Submitted to 

Dr. Avinash Chandra 

DEPARTMENT OF CHEMICAL ENGINEERING 

THAPAR INSTITUTE OF ENGINEERING & 

TECHNOLOGY 

(Deemed to be University) 

PATIALA, 147004, PANJAB, INDIA 
January 2020 



DECLARATION 

I, LAKSHYA SAXENA, hereby declare that the project work entitled “Food Grade Coatings”, 

submitted to the Thapar Institute of Engineering & Technology, (Deemed to be 

University), Patiala (INDIA), in partial fulfilment of the requirement for the award of degree 

of Bachelor of Engineering in Chemical Engineering is an authentic record of my own work 

carried out at Chemical Engineering Department, TIET Patiala during the period October 2020 

to January, 2021; under the supervision and guidance of Dr. Avinash Chandra, Associate 

Professor,  Chemical Engineering Department, TIET. 

I declare that this written submission represents my ideas in my own words and where other’s 

ideas or words have been included, I have adequately cited and referenced the original sources. 

I also declare that this work has not been submitted elsewhere for a degree or diploma at this 

or any other higher education institute. 

Date: 11th January, 2021 (Lakshya Saxena) 

101701011 

Certified that the above statement made by the student is correct to the best of my knowledge 

and belief. I have checked all the requirements, formatting and other essential components of 
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