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To provide a global impetus to education and innovation for sustainable development of

industry and society.

Mission

1. To provide an encouraging environment for education and training of technical

professionals.

2. To establish as a centre of excellence for research on challenges and demands of future

generations.

3. To promote innovation and leadership skills for producing competent professionals.

4. To develop research collaborations with institutions of repute.



NITUK Administration

S. No. \ Name \ Designation Ext. \ Email
Director
1 | Prof. Lalit K. Awasthi | Director 401 | director@nituk.ac.in
Registrar
2 | Dr. Dhramendra Tripathi | I/c Registrar 402 | registrar@nituk.ac.in
Deans
3 Dr. Lalta Prasad Dean, Academic Affairs 411 dean.academics@nituk.ac.in
4 Dr. Gurinder Singh Brar Dean, Planning & 417 dean.pd@nituk.ac.in
Development
5 Dr. Sanat Agrawal Dean, Research  and 418 dean.rnc@nituk.ac.in
Consultancy
6 Dr. Hariharan Muthusamy | Dean, Faculty Welfare, 413 dean.fw@nituk.ac.in
Student Affairs
7 Dr. Dharmendra Tripathi Dean, Student Affairs deansw@nituk.ac.in
Associate Deans
7 Dr. Prakash Dwivedi Associate Dean 421 associatedean_ug@nituk.ac.in
(Academics Affairs - UG)
8 Dr. Saroj Ranjan De Associate Dean 421 saroj.de@nituk.ac.in
(Academics Affairs - PG)
9 Dr. Aditya Kumar Anupam | Associate Dean (P&D-1) 431 ak.anupam@nituk.ac.in
10 Dr. Vikas Pratap Singh Associate Dean (P&D-2) 431
11 Dr. Pawan Kumar Rakesh Associate Dean 431 pawanrakesh@nituk.ac.in
Research & Consultancy
12 Dr. Siva Kumar Tadepalli Associate Dean 421 sktadepalli@nituk.ac.in
Student Welfare
13 Dr. Maheep Singh Associate Dean 431 | vsyadav@nituk.ac.in
Faculty Welfare
Head of Departments
14 Dr. Kranti Gyanchand Jain | Civil Engineering 531 | jainkranti8@nituk.ac.in
15 Dr. Kamal Kumar Computer Science and 561 kamalkumar@nituk.ac.in
Engineering
16 Dr. Sourav Bose Electrical Engineering 471 | souravbose@nituk.ac.in
17 Dr. Sarika Pal Electronics Engineering 501 | sarikapal@nituk.ac.in
18 Dr. Vinod Singh Yadav Mechanical Engineering 441 | vsyadav@nitukac.in
19 Dr. Manvendra S. Khatri Physics 642 mskhatri@nituk.ac.in
20 Dr. Rampal Pandey Chemistry 641 rampalpandey@nituk.ac.in
21 Dr. Kuldeep Sharma Mathematics 644 | ksharma@nituk.ac.in
22 Dr. Renu B. Dangwal Humanities and Social 643 rbdangwal@nituk.ac.in

Sciences




NITUK Ranking

We take immense pride in announcing that the National Institute of Technology,
Uttarakhand has secured a place in Rank Band 101-150 in the Engineering category, out of
more than 1500 participating engineering institutions, as per the National Institute Ranking
Framework (NIRF), which was released on June 5th, 2023. Notably, our institute's overall
score has demonstrated improvement, rising from 37.76 to 40.18. We extend heartfelt
congratulations to each and every faculty member and student for their significant
contributions to this remarkable achievement. Adding to our list of accomplishments, the
National Institute of Technology, Uttarakhand has achieved the 33rd position in the
Engineering category in the India's Best Colleges 2023 Ranking conducted by the India
Today Group-MDRA Survey. This recognition serves as a testament to our ongoing
commitment to delivering quality education and fostering an environment of excellence.

Ministry of Education ®
Government of India nl

NATIONAL INSTITUTIONAL RANKING FRAMEWORK

ﬁDIA RANKINGS 20

National Institute of Technology Uttarakhand, Srinagar
Ranked 131 in Engineering Category
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Why NIT Uttarakhand

INSTITUTE OF NATIONAL IMPORTANCE

National Institute of Technology, Uttarakhand (NITUK) is an Institute of National Importance
and one of the 31 National Institutes of Technologies in the country. Since its inception, this
Institute has grown many fields and has established itself as one of the best Technical
Educational Institutes. NITUK is established in 2009 under the Act of Parliament by Ministry
of Education (Shiksha Mantralaya). At present, the Institute have about 495 undergraduates,
25 postgraduates and 144 Ph.D. scholars. The Institute offers full time B. Tech. and M.Tech.
Program in Computer Science & Engineering, Electrical & Electronics Engineering,
Electronics & Communication Engineering, Mechanical Engineering and Civil Engineering
with an intake of 180 & 95 students respectively. Beside this seat reserved for B.Tech (DASA)
is 27, B.Tech (SII) is 20,M.Tech (SII) is 10 and M.Tech (self sponsored and DRDO) is 35.

EXCELLENT FACULTY

NITUK is known for excellent and well qualified faculty who have obtained their Master
and/or Doctorate degrees from prestigious Institutes such as IITs/NITs/Central Universities
and other reputed national and International universities. Most faculty members are with a
PhD degree in their respective disciplines. The students are groomed under the expert
guidance of the faculty members in academic and co-curricular areas.

NEW EDUCATION POLICY

NITUK follows a Choice based credit system (CBCS) which is very helpful for cultivating
student interests in interdisciplinary areas. Further, the Institute has started multi entry and
multi exit points from different courses in engineering. This will be fruitful for pursuing
courses in a partial manner and provides the flexibility of completing the courses according
to the students need.

DESIGN INNOVATION CENTRE

Ministry of Education (Shiksha Mantralaya), Government of India has approved to establish
a Design Innovation Centre (DIC) at Indian Institute of Technology Roorkee as a Hub and NIT
Uttarakhand as one of the spokes. The centre will focus on innovations around engineering
products, add value to the available Engineering designs and promote early stage startup
companies. The sanctioned amount for the centre is Rs. 10 Crores. Several ideas will be
perused for development of new pedagogy in teaching and training in design and
innovations. A number of design technologies for Hilly terrain will be taken up at DIC, NIT
Uttarakhand.



AUTONOMOUS ACADEMIC FUNCTIONING

NITUK is an autonomous Institute which has all the privileges to induce new academic
programmes to incorporate contemporary global trends and practices in curriculum to make
the teaching and learning process effective and competitor this cutting edge era. Different
department level bodies are formed which continuously seeks inputs from reputed industry
as well as educational institutes for revision of syllabus in UG and PG programs.

INDUSTRY TRAINING

A healthy interaction with the industry exists, where students are sent for practical training,
internship and industry exposure trips. In addition, expert lectures by industry personnel,
consultancies with the industry, as well as project work based on industry requirements are
undertaken as part of the curriculum NITUK has a separate Training and Placement
Department for this purpose.

NATIONAL COLLABORATIONS

NITUK has signed various MoUs at National and International level with other universities
for provising a better learning experience to the students of NIT Uttarakhand. The MoUs at
national level are signed with IIT Kanpur, IIT Roorkee, IIT Delhi, IIT Ropar, MNIT Jaipur,
HNB Garhwal University, Semi-Conductor Laboratory (SCL) - ISRO, AIIMS Rishikesh, CSIR -
[IP, Dehradun, BHEL, Haridwar, National Highways Authority of India (NHAI), Central
Manufacturing Technology Institute, Bengaluru, Institute of Informatics & Communication,
University of Delhi, New Delhi for Implementation of Non-SaaS SAMARTH ERP(SHSM)
system, Manipal University, Jaipur, Jawaharlal Nehru Government Engineering College
(JNGEC) Sundernagar.

INTERNATIONAL COLLABORATIONS

The MOUs at International level are signed with E6tvos Lorand University, Hungary and
National Formosa University, Taiwan.

CROSS CULTURAL LEARNING EXPERIENCE

NITUK being an Institute of National Importance attracts students from all over india and
offers a cross-cultural experience to students as many states like Uttar Pradesh, Haryana,
Panjab, Jammu and Kashmir, Rajasthan, Madhya Pradesh, Bihar, Andhra Pradesh,
Tamilnadu, Maharashtra, Gujrat, north eastern states, Kerala, Karnataka have enrolled and
added the multicultural dimensions to the NITUK family.



ALL-ROUND DEVELOPMENT OF STUDENTS

NITUK campus is vibrant with many activities as it provides to the students various
opportunities to showcase their academic, technical, cultural and sport talents through
many events like CLIFFESTO Techno-Cultural Festival, PRODYOGEEKY, Life Changing
Motivational Seminar, Department Gathering, Institute Gathering, Freshers Evening,
Farewell Party, Institute Day, Innovation Competition, Community Project Program, Robo
War, National Unity Day, Blood Donation Camp, International Yoga Day, Anti-Terrorism Day,
Entrepreneurship Development Programme, Hindi Pakhwada and Students' societies of
different departments arrange host of activities both technical & cultural to foster all-round
development of students. They are also encouraged to participate in events and competitions
showcase their talent and skills.

ENHANCEMENT OF STUDENT CULTURAL INTERESTS

There are several clubs run at the Institute such as Rocktave - the Music Club, Klick -
Photography Club, Literary Society, Dance Club, Robotics Club (Kalam Robotics), Verbatim
Club, Movie Club, Mountaineering Club ( Aarohan ), Nauseekhiye, Q&A CLUB SAEINDIA
Collegiate Club to promote wide range of cultural activities among the students.

BEAUTIFUL LOCATION

NIT Uttarakhand is situated in scenic natural beauty in the hilly place called Srinagar
Garhwal which is the most beautiful city and serves as an education hub after Dehradun in
the state of Uttarakhand. Most of the facilities are available nearby the Institute. It is
surrounded by mountains all around and Alaknanda river flows near to the Institute. The
environment is very healthy around with no pollution.

OUTSTANDING PLACEMENTS

NITUK student placements have been good in the past and getting improved every year. For
the 2019-23 batch, out of 80 eligible students of the Institute, 60 students have received job
offers with a highest package of Rs. 21 Lacs with average package of 9.95 lakh,

STRONG ALUMNI BASE

Alumni Association is spread across the country and Globe. Annual Alumni meets are
conducted and the distinguished alumni award is given to the outstanding alumni.



FINANCIAL SUPPORT FOR EDUCATION

The students who are not capable of paying the Institute fee due to limited or low income of
their parents are supported in getting scholarships from various schemes of Government of
India. Hence, money is not a problem for meritorious students for getting admission at
NITUK.

LIBRARY

The Institute Library has a rich collection of books on Engineering, Science and Technology,
Humanities and Social Sciences and also a good collection of English and Hindi Fiction. The
Institute Library has four stack rooms with subject-wise arrangement of books on the
shelves according to the Universal Decimal Classification Scheme. The Institute Library has
one reading room which remains open 24x7 for the students and the staff members.

SPORTS ACTIVITIES

The motto of National institute of technology Uttarakhand is Sports for all and all for
Sports. The vision of the sports section is to provide the good sports facilities, equipment's,
recreational and competitive sports programs to the students and encouraged them to take
part in games & sports to keep themselves fit and inculcate a spirit of sportsmanship
amongst themselves & also encouraging student to participate in Inter-NIT sports
competitions and other open competition in the country.

HOSTEL ACCOMMODATION

Based on the principle of "Homes away from home", hostels available in the campus provide
all the basic facilities to the students with proper care. Institute has residential facilities for
six hundred students in the campus. Institute has five boys and two girls hostels, having
rooms available on sharing basis (two/three seater) accommodating maximum institute
students in comfortable and conducive manner.

Facilities in the Campus

Wi-Fi Campus, Keeping you connected

The technology-rich environment for students on NIT Uttarakhand campus includes, high-
speed, high-capacity gigabit Ethernet fiber optic data network infrastructure. All labs are
connected for high-speed Internet. All the hostels class rooms are facilitate with wireless
access points. Student can also download important software, lectures from institute FTP
server from anywhere in campus.



ATM
An ATM of SBl is installed in the Poly technic Campus of the Institute.

Auditorium

The Institute has a multi-purpose auditorium that is used for seminars, workshops,
recreation, gatherings, screening movies, etc. The auditorium has the seating capacity of 300
persons.

Open Air Theater
An open air theater is established at the ITI Campus of the Institute which hosts various
cultural events.

Canteen in Polytechnic Campus
The canteen of the Institute serves cafeteria items at a reasonable price.

Conference Hall
The Conference Hall of the Institute has the seating capacity of 70 people. It is used for
conducting meetings, seminars, workshops, etc.

Gymnasium
“A Sound Soul Resides in a Sound Body”

The Institute boasts of a well-equipped gymnasium, with all the necessary and modern
facilities, for the enhancement of health and stamina of its students.

Alternate Power Sources

nstitute have six Diesel Generator Sets ( 200 kVA) for the backup electricity supply in the
campuses of the Institute. The Administrative block, Academic block and all departments of
the institute are equipped with Diesel Generator facility for emergency electricity supply in
the institute. Also all hostels of the institute are provided with 24 x 7 electricity supply.

Movie Club

The Movie Club at NIT Uttarakhand screens 2 movies every week at its Auditorium. The
auditorium has a seating capacity of around 350 people and is equipped with fire safety
devices, 5000 lux projector, 3 speakers, 3 amplifiers, sound mixer, 8 surround sound
speakers, and a DSP processor procured from JBL. The movie club caters not only to the
students but also to staff and faculty members of the Institute.

Medical Facility

The dispensary provides basic medical facilities for the students and staff members. A Doctor
offers daily service at the dispensary in the evening. A nurse is available in the Institute for
24 hours. The Institute has tie-ups with hospitals in Srinagar and Dehradun. All students are
offered health insurance facilities. The Institute plans to procure an ambulance in the near
future. NIT Uttarakhand provides basic medical facilities for looking after the good health of



its students and employees within the campus at the institute health center. It is prepared
with modest medical services and in case of specialized medical treatment students are
referred to the base Hospital, Srinagar (Pauri-Garhwal). At present, institute health center is
looking after around 500 B.Tech. Students and around 100 employees. The OPD remains
open for all 24 hours and 7 days and the medical facilities are completely free for the
institutes students and employees.

Campus Security

Presently the Security comprises 7 Supervisors and 76 (70 male + 6 female) security guards.
The guards are deployed at Main Gate, Hostels, Academic Building, Administrative Building,
Departments etc. round the clock in three shifts on rotation basis. One Supervisor is posted
in each shift to supervise the security guards. The main duty of security guards is to look
after the assets of the Institution besides maintaining discipline in the campus. All guards are
issued identity card, uniform, shoes, caps, belts & batton etc.

Academic Programs

a. Undergraduate Programmes

S.No. | Department Program Title Program | Qualification
Code
1 Civil Engineering B. Tech. in Civil CIV As per the
Engineering notification
2 Computer Science and | B. Tech. in Computer CSE published by
Engineering Science and CSAB/
Engineering JAB/Competen
3 Electrical Engineering | B. Tech. in Electrical EEE t Authority
and Electronics designated by
Engineering MHRD, Gol.
4 Electronics B. Tech. in Electronics ECE
Engineering and Communication
Engineering
5 Mechanical B. Tech. in Mechanical MEC
Engineering Engineering

b. Postgraduate Programmes

S. Department Program Title Program Specialization Qualification
No. Code
1 Civil Engineering | M. Tech. in Civil Clv 1. Structural As per the
Engineering ) ) notification
Engineering .
published by




2. Transportation | CCMT/
_ _ /Competent
Engineering Authority
2 | Computer M. Tech. in CSE 1 Artificial designated
Science and Computer Science by MHRD,
Engineering and Engineering itz etz el
Machine Learning
3 Electrical M. Tech. in Electrical | EEE 1.Power
Engineering and Electronics
Enginearing Electronics &
Drives
4 Electronics M. Tech. in ECE 1.Microelectronics
Engineering Electronics and
Communication and VLI Design
Engineering
5 Mechanical M. Tech. in MEC 1. Machine Design
Engineering Mechanical
Engineering 2 e
Engineering
c. Research Programmes
S. Department | Program Title Program | Qualification
No. Code
1 | Civil PhD in Civil CIlv M.E.,, M. Tech. , M.S. and M. Sc.
Engineering | Engineering (Engg.) inrelevant engineering and
technology disciplines
2 | Computer PhD in CSE B. E./B. Tech. in Computer Science
Science and | Computer and  Engg./Computer  Engg./
Engineering | Science and Information technology/
Engineering Communication and Computer
Engg./Electronics and
Communication Engg.
M.E./M.Tech. in Computer Science
and  Engineering/  Computer
Engg./ Software Engg.Information
technology/ Information Security/
VLSI
3 | Electrical PhD in EEE M.E/M.Tech, or equivalent degree
Engineering | Electrical and in respective & relevant
Engineering disciplines




Electronics
Engineering

Electronics
Engineering

PhD in
Electronics and
Communication
Engineering

ECE

B.E/B. Tech. and M.Tech..in
Electrical Electronics / Computer/
Communication/
Telecommunication /
Instrumentation/ Control/
Microelectronics/ Signal
Processing or equivalent
discipline consistent with research
areas of the department.

Mechanical
Engineering

PhD in
Mechanical
Engineering

MEC

B.Tech./M.Tech. degree or
equivalent degree in Mechanical/
Industrial/ Production
Engineering, Manufacturing
Engineering, Automobile
Engineering, other allied branches
of Engineering and Technology.
B.Tech/M.Tech. degree/
disciplines consistent with the
research areas of the department

Physics

PhD in Physics

Physics

M.Sc. Physics/Applied
Physics/Engineering
Physics/allied
Physics/interdisciplinary areas in
physical sciences

Chemistry

PhD in
Chemistry

Chemistry

M.Sc. in Inorganic
Chemistry/Organic
Chemistry/Physical
Chemistry/Analytical
Chemistry/Nuclear
Chemistry/Medicinal
Chemistry/Environmental
Chemistry and related disciplines
with Chemistry as one of the
optional subjects.

Mathematics

PhD in
Mathematics

Mathematics

M.A./M.Sc. in
Mathematics/Applied
Mathematics

Humanities
and Social
Sciences

PhD in English

English

M.A./M.Com. or equivalent degree
with 6.75 CGPA on a 10-point
scale or 60% marks (where CGPA
is not awarded)




Department Profiles

Civil Engineering

Department of Civil Engineering, N.I.T. Uttarakhand was established in 2013 with an
intake of 60 students. The department offers a four-year course leading to the bachelor’s
degree in Civil Engineering. Department of Civil Engineering has advanced academic
structure with core course and variety of elective courses so that the students' knowledge
is not only enhanced in core discipline but also in the related disciplines. The department
also offers postgraduate courses in Structural Engineering, Transportation Engineering
and Geotechnical Engineering along with Ph. D. degree program in all the specialization
of civil engineering.

Vision:

To dispense sound technical expertise in sustainable infrastructural solutions for
complex geographical terrains and pioneer in providing transformative education in Civil
Engineering.

Mission:

(i) To nurture students with an engineering education providing an understanding of
local infrastructural issues, and develop enough skills to tackle them.

(ii) To develop state-of-the-art research and development facilities to find solutions to
pertinent natural hazards such as floods, landslides, and earthquakes.

(iii) To provide outreach services and technical expertise to various stakeholders of the
society, and create common platforms to share knowledge.

(iv) To achieve excellence in professional ethics and code of conduct.

Programme Education Objectives (PEO) :
PEO1: Civil Engineering graduate shall have sound knowledge of infrastructural issues.
PEO3: Civil Engineering graduate shall develop acumen for higher studies and research.

PEO3: Civil Engineering graduate shall be able to participate in the various
Infrastructures related community projects.

PEO4: Civil Engineering graduate shall practice high standards of professional ethics
throughout their life.



Programme Specific Outcomes (PSO)

PSO1: To develop critical thinking and aptitude to analyze & design problems in Civil
Engineering.

PSO02: To inculcate the ability and understanding for sustainable development in the field
of Civil Engineering.

PS03: To develop interdisciplinary approach related to infrastructural issues.

Faculty Profile

S. No.

Faculty Name

Specialization

DR. KRANTI JAIN
(HEAD)

e Structural Concrete,

e Structural Behavior of Steel Fibre Reinforced
Concrete,

e Repair and Restoration of Structures,

e Sustainable Advanced Materials

DR. ADITYA ANUPAM

e Pavement Materials and Pavement Construction
¢ Analysis and Design of Pavements
e Pavement Evaluation, Rehabilitation and Maintenance

e Soil Stabilization

DR. VIKAS PRATAP
SINGH

e In-situ earth retaining structures

e Soil nailing technique,

e Reinforced earth, analytical and computational
modelling of geotechnical structures

¢ Reliability-based analysis, and ground improvement

techniques

DR. SMITA KALONI

e Structural dynamics,

e Structural health monitoring,

e System identification and inverse problems in
vibration,

e Finite element methods




DR. SHASHANK
BHATRA

e Finite Difference Methods

e Lumped Parameter Modelling of Reinforced earth bed

e Influence of dynamic loads on geotechnical
engineering structures

e Stability Analysis of Underground Excavations

¢ Ground Improvement Techniques.

DR. BIBHASH KUMAR

e Soil Mechanics,

¢ Foundation Engineering,

e Computational limit analysis

¢ Underground Excavations/Tunneling
¢ Strength Behavior of Rocks

¢ Ground Improvement Techniques

DR. MUSKAN MAYANK

¢ Flow and transport of contaminants through porous
media,

e Groundwater Hydraulics

DR. SHASHI NARAYAN

e Finite Element Method,
e Meshfree Method,

¢ Dynamic Analysis,

e Plastic Analysis,

e Energy Based Design

MR. AMARDEEP

e Modelling of Mechanical Properties of Concrete using
Finite Element Methods,

e Construction Materials,

e Numerical Methods and their application in Structure
Analysis

10.

DR. ABHINAV KUMAR

e Transportation Engineering,
¢ Traffic Engineering,

¢ Road Traffic Safety,

e Traffic Conflict Technique,

¢ Pedestrian Safety,

e Signalized Intersection




Major facilities in the Department
e Testing Facilities
e Tri Axial Test
e Universal Permeability Test
e Consolidation Test
e Plate Load test
e Creep Testing machine
e Servo Controlled Compression Testing Machine (CTM)
e Rebound Hammer
e Self-Compacting Concrete equipments
e Air/Water Permeability test for concrete
e CBRTest
e Marshall Test
e Benkelman Beam Test
e Diamond Core Cutter
e Dynamic Shear Rheometer
e Centrifugal Extractor
e Centrifuge
e Muffle Furnace
e UV-Vis Spectrophotometer
e Distill water Apparatus
e (COD Digester
e Photometer

e Skid Resistance test



Lab facilities in the Department

Building Material and Testing Lab

List of Experiments:
1. Bricks- Shape and Size, Efflorescence, Water absorption and Compressive strength test
2. Cement- Specific gravity of cement, Soundness and Fineness of cement.

3. Cement- Normal Consistency of cement, Initial setting time of cement and Final Setting
time of cement.

4. Compressive strength test for cement (OPC-43 and PPC).

5. Fine Aggregates- Specific gravity, Grain/Particle size distribution and Fineness Modulus
test for fine aggregates.

6. Coarse Aggregates- Specific Gravity, Absorption value and Grain/Particle size distribution
and Fineness Modulus test for Coarse aggregates.

7. Coarse Aggregates-Crushing Value, Impact Value, Elongation and Flakiness determining
tests

8. Concrete- Slump flow test, compaction factor test, Vee-Bee Consistency test.
9. Concrete- Compressive strength test.

10. Basics of Mix Design- 1S:10262-20109.



Soil Testing Lab

List of Experiments:

. Determination of Water Content (Oven Drying)

. Determination of Specific Gravity (Pycnometer)

. Grain Size Analysis

. Grain Size Analysis (Hydrometer)

. Determination of Dry Density of Soil in Place (Sand Replacement Method)

. Determination of Dry Density of Soil in Place (Core Cutter Method)

. Determination of Liquid Limit (Soil Cone Penetrometer, Casagrande's Apparatus)

. Determination of Plastic Limit and Shrinkage Limit
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. Light Compaction Test
10. Permeability test- constant head and falling head methods.
11. Undrained Shear Strength using Vane Shear Test.

12. Consolidation test: estimation of settlement, compression index parameter, rate of
settlement, coefficient of consolidation.

13. Shear strength tests: direct shear test, Triaxial compression test-unconsolidated -
undrained tests, consolidated undrained tests with pore pressure measurement,
consolidated drained tests.

14. Plate load test

15. California Bearing Ratio test



Fluid Mechanics Lab

List of Experiments
1. To verify Bernoulli’s equation.

2. To determine the Metacentric height of a floating body (i.e. a model of ship) and to locate
the center of Buoyancy, metacenter and center of gravity.

3. To reproduce the dye line experiment as performed by Reynolds and to obtain the criteria
for Laminar and Turbulent flow

4. Determination of coefficient of discharge, coefficient of contraction, coefficient of velocity
of orifice & mouthpiece.

5. To calculate coefficient of discharge, Cd of Venturi meter.

6. To calculate coefficient of discharge, Cd of Orifice meter.

7. To determine the percentage error in Rotameter with the actual flow rate.
8. To determine the friction factor of a given pipe of circular cross section.

9. To compare theoretical and actual value of flow over notch.

Environmental Engineering Lab




List of Experiments
1. Water pollution
Determination of characteristics given below from the given sample
1. pH
2. Conductivity
3. Turbidity
4., Alkalinity
5. Acidity
6. Hardness
7.DO
8.BOD
9.COD
10. Chloride
11. Sulphate
12. Available chlorine and Residual chlorine
13. Total solids
14. Nitrate
15. Phosphate
16. Iron
17. Chromium
2. Air pollution
Determination of air pollutants given below using a high volume air sampler
1.PM
2. Nitrogen dioxide
3. Sulphur dioxide
3. Sound pollution

Determine the intensity of sound at different locations using a sound level meter



Geology Lab

List of Experiments

1. Physical properties of minerals by observation of various collection boxes
2. Identification of common rock forming minerals (Hand specimen).

3. Description of physical properties of 20 minerals used in civil construction
4. Textures of common rocks

5. Identification of rock type (Igneous, Sedimentary, Metamorphic)

6. Field identification using Brunton’s Compass

7. Identification of common geological discontinuity: Bedding plane, Folds, Faults, Joints,
Foliation Plane

8. Measurement and plotting of geological structures.

9. Extracting information from geological maps: Introduction to topographic sheets

Concrete Testing Lab




List of Experiments

1. Mix Design- High Strength Concrete as per 1S:10262-2019 and relevant flowability and
strength tests.

2. Mix Design- Self consolidating Concrete as per 1S:10262-2019 and relevant flowability and
strength tests.

3. Mix Design- Pumpable Concrete as per [S:10262-2019 and relevant flowability and
strength tests.

4. Evaluation of Heat of hydration for Cement

5. Tests on effects of Superplasticizers- Marsh Cone, mini-slump and flow table test
6. Studying the effect of temperature on compressive strength of concrete

7. Measurement of effects of fibers on the strength of Concrete.

8. Rebound hammer test for concrete strength

9. Measurement of specific gravity, loss on ignition, sieve analysis and lime reactivity of
pozzolans

10. Determination of chloride content in concrete, Phenolphthalein test for carbonation
depth and pH of concrete

Surveying Lab

List of Experiments:

1. Linear Measurement by Tape: a). Ranging and Fixing of Survey Station. b). Plotting
Building Block by offset with the help of cross staff.

2. Compass Survey: Using Surveyor's and Prismatic compass a). Measurement of bearing
of lines b). Adjustment of included angles of compass traverse.



3. Levelling: Using Tilting/ Dumpy/ Automatic Level a). To determine the reduced levels
in closed circuit. b). To carry out profile levelling and plot longitudinal and cross sections
for road.

4. Theodolite Survey: Using Vernier Theodolite a). To carryout temporary adjustment of
Theodolite & Measurement of horizontal and vertical angle: by method of repetition and
method of Reiteration. b). To measure and adjust the angles of a braced quadrilateral.

5. Trigonometric Levelling: To determine the Height of an object by trigonometric
levelling: a). By using Instruments in same vertical plane. b). By using Instruments in
different vertical planes.

6. Tacheometry Survey: a). To determine the tachometric constant. b). To determine the
horizontal and vertical distance by tachometric survey.

7. To study the various electronic surveying instruments like EDM, Total Station etc.

Transportation Engineering Laboratory

List of Experiments:
1. To determine the CBR value of a given soil sample.

2. To determine crushing value of given road aggregates with the help of a compression
testing machine

3. To determine the abrasion value of given coarse aggregates sample

4. To determine the aggregate impact value of road aggregates.

5. To determine the Flakiness Index of given aggregates

6. To determine the specific gravity and water absorption of coarse aggregates

7. To determine the softening point of bitumen



8. Penetration value test of bitumen.

9. To find out optimum bitumen content of given bituminous mix by Marshall Stability
test.

10. To determine the particle size distribution of coarse aggregates by means of sieve
analysis.

11. To determine the Ductility test of bituminous materials

12. To determine the Viscosity of the given bitumen

13. To determine the Elongation Index of given aggregates

14. To determine the rheological properties of the given bitumen/gel

15. Evaluation of the structural capacity of existing flexible pavements and also for
estimation and design of flexible overlays for the strengthening of any weak pavement
for highways by Benkelman beam deflection method.

16. To determine the percent of bitumen content of exiting pavement.

Computing Facilities
e 30 COMPUTER SYSTEM
e 2 WORKSTATIONS
e ABAQUS
e ANSYS
e VISSIM & VISWALK
e PLAXIS 2D AND PLAXIS 3D

e MATLAB

e KENPAVE

e TOSCA (FLUID + STRUCTURE)
e FE SAFE,

e [SIGHT

Consultancy offered by the Department

The department offers constancy to the industry in several fields of civil engineering. The
department has offered consultancy worth 30lakhs in the pandemic hit year 2020. The
broad area of consultancy offered by the department are as follows

e Aggregate test

e Sand test

¢ Tests on subgrade soil

e Bitumen tests

¢ Bituminous mix / GSB, WMM mix design

e Pavement design and evaluation

e Cement tests



e Concrete test

e Soil Testing

¢ Proof check/vetting - reinforced earth walls, soil nailing techniques
* Proof check/vetting- foundations design for various structure
» Designing- foundations for various structures

e Designing - reinforced earth walls, soil nailing technique

e Proof check/vetting of structures

e Designing of structures

e Property assessments for potential contamination concerns

e Environmental impact assessments and audits

e Air, water, and soil assessment

e Environmental management and remediation solutions

e Waste management policies

e Water testing and management

e Sustainability and energy solutions

¢ Identifying unknown contaminant sources

Computer Science and Engineering

The Department of Computer Science and Engineering is an integral part of National
Institute of Technology, Uttarakhand. The department came into existence in 2010 and
thereafter has been imparting significant contributions in the growth of the Institute. The
department is equipped with the latest computers including workstations with Intel Xeon
processors and two powerful servers from Dell and IBM. The department has got a good
mixture of fresh as well as experienced faculties for fostering quality education to students.
The faculty members are working in the potential research areas like Network Security,
Image Processing, Computer Vision, Cloud Computing, Pattern Recognition and Machine
Learning, etc. Presently, the department is offering an undergraduate programme (B.Tech.),
postgraduate programme (M.Tech. specialized in Artificial Intelligence & Machine Learning)
and a Ph.D. programme.

Vision:

To foster an ecosystem of global standards in the field of computing to serve industry and
society.

Mission:

(i) Establish high end computing facilities for technical education, research and skill
development.

(ii) Impart education to meet next generation computing challenges.

(iii) To promote recent and futuristic advances in the field of computing for sustainable
development.



(iv) To produce skilled engineers and researchers to serve industry and society globally.

Program Educational Objectives (PEO):

PEO1: To build a strong understanding of fundamentals in computational, logical and

analytical skills.

PEO2:. To imbibe competency in analyzing, designing and development of real-world

computing applications for the industry and society.

PEO3:. To instill in ethical and social practices for sustainable development among students
and enabling them for employment of their choice.

PEO4:. To inculcate communication, teamwork and management skills for leadership and

Program Specific Outcome (PSO):

entrepreneurship.

PSO1: Inculcate comprehensive knowledge in computing paradigm.

PS0O2: Analyze problems in the computational domain and design viable prototypes.

PEO3: Ability to develop sustainable solutions for real time computational challenges.

Faculty Profile
S. No. Name Areas of Specialization
1 Mobile distributed systems, Fault tolerance, Sensor

PROF. LALIT K.
AWASTHI (DIRECTOR)

Networks, P2P networks, Network Security

DR. KAMAL KUMAR

WSN, Security, Cloud Computing, Deep Learning,

(HEAD) Artificial Intelligence.
Crypt hy, Crypt hic Key Establish t, S
3. | DR. ABHIMANYU KUMAR | CryPtography, Cryp o%r/}‘lellﬁi cle(lzsti?;g | stablishment, Secure
h hari h Machi
4. DR. MAROTI DESHMUKH Cryptography, SecreI:ceSal rﬁ{;rég Schemes, Machine
5. Network Security, Image Processing, Computer Vision.
DR. MAHEEP SINGH
Computer Networks, Secure Real Time System, Network
& DR. SURENDRA SINGH Security, Vehicular and Mobile Ad-hoc network.
7 MS. SNEHA CHAUHAN Network Security, Cryptography, Logical Analysis of

Data, Machine learning




Laboratories

The Computer Science and Engineering department of the institute consists of five which are
equipped with software’s such as C/C++ compilers, Java RunTime Environment, Python,
Oracle 11g, MATLAB, Weka, Cisco Packet Tracer, PHP with MySQL, Microsoft Office, Quick
Heal Antivirus, Ubuntu 22.04 etc.

S. Name of Software Installed
Laboratory
No. No. of Computer
Systems

1 Progtamming 25 C/C++, JAVAMysq],Python
2 Linux Lab 32 C/C++,JAVA,Mysql,Python
3 Network Lab 33 C/C++,JAVA,Mysql,Python
4 Software Lab 30 ¢/ C++,]Al}/[/2:rl\/£}gs§1,Python
5 , , Matlab, Weka,Cisco Packet Tracer

Project Lab 17 Workstations ,

e PHP with MySql

Programming Laboratory:

Name of Laboratory Hardware Configuration
Operating System Windows 10, Ubuntu 22.04
Processor Intel core i3
Programming Lab RAM ZGB
Hard Disk 500 GB
Graphics Card Inbuilt
Display 19 inch
Switch Dlink




Software Lab I: CSP 501

List of Experiments:

Design of Secure Recommender System.

Image based Recommender System using Transfer Learning.
Code for Markov chain.

Code for k-Means clustering.

Code for Diffie-Hellman Key Exchange.

Code for elliptic curve cryptography.

Code for edge detection.

Code for Shamir secret sharing.

© 0 N o 1A W N e

Code for LDA (Linear Discriminant Analysis).

=
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. Code for image to comma separated value in python.

—_
—_

. Code for El Gamal Cryptosystem.

=
N

. Code for perceptron learning algorithm.
13. Project 1 (MTech 1styear)
14. Project 2 (MTech 1styear)

15. Final evaluation assessment project.



Network Laboratory:

Name of Laboratory Hardware Configuration
Operating System Windows 10, Ubuntu 22.04
Processor Intel core i3
RAM 4 GB
Network Lab Hard Disk 500 GB
Graphics Card Inbuilt
Display 19 inch
Switch
(Manageable) Netgear 48 Port

1 m

=

List of Experiments:
Computer Network Lab CSP 255

1. Using TCP sockets or network socket programming,.
Client-server application for chat.
PC to PC file transfer using serial port.
Implementation of shortest path routing.
Implementation of Sliding Window Protocol.
Implementation of Address Resolution Protocol.
Implementation of Open Shortest Path First Protocol.

Using n/w simulators like: NS2, DLC/DLL simulator.
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Implementation of multithreaded client server application.
10. Implementation of TCP/IP Echo.
11. Using simple UDP.



Compiler Design Lab (CSP352)
1. Write a program by taking input as C files.
a. Identify the total number of tokens as output.

b. Identify the total number of unique tokens as output.

c. Identify whether a given line is a comment or not.

2. Write a separate program for finite automata that accepts identifiers for C, Java, Python
and PHP.

3. Tokenizing a file using C.
4. Implementation of Lexical Analyzer using Lex Tool.

5. Study the LEX and YACC tool and evaluate an arithmetic expression with parentheses,
unary and binary operators using Flex and Yacc (CALCULATOR).

6. Write a program to check whether a grammar is left recursive or not.

7. Write a program to remove left recursion.

8. Write a program to remove left factoring.

9. Program to implement LL (1) top down parser.

10. Program to implement LR(0), SLR(1), CLR(1) and LALR(1) bottom up parser.

11. Program to check semantic analysis for given syntax tree.

12. Program to construct SDT that would give the total no of 1's present in the string.
13. Program to check S-attributed definition and L-attributed definition for given input.
14. Write a program to generate the three address codes for given input.

15. Draw the CFG for a given input program.

16. Write a program to optimize the three address codes for given input.

17. Write a program to generate the machine code for given input.
Network Security Lab (CSP354)
1. Write a program to implement monoalphabetic classical ciphers.
2. Write a program to implement polyalphabetic classical ciphers.

3. Write a program to implement modern block ciphers DES, AES etc.



. Write a program to implement modern stream ciphers RC4, A5/1 etc.
. Write a program to implement block mode operations.

4
5
6.
7
8
9

Write a program to implement RSA public key cryptosystem

. Write a program to implement ElGamal public key cryptosystem
. Write a program to implement digital signature using RSA.

. Write a program to implement digital signature using DSS.

10. Write a program to implement Hash function SHA-512, MD5.

11. Write a program to implement Diffie Hellman key exchange protocol

12. Write a program to implement Kerberos protocol.

13. Write a program to perform DoS and DDoS attacks.

14. Write a program to perform Session Hijacking.

15. Write a program to perform Sql injection.

16. Write a program to perform phishing attacks.

17. Write a program to perform buffer overflow attack

18. Write a program to perform ARP spoofing

Introduction to Programming Lab (CSP253)

1.

Write a program using Java Loops to obtain 05 distinct patterns to be specified in Lab
sessions.

Write a program to realize the concept of encapsulation by designing a Class called
STACK with PUSH, POP, PEEK, STACK EMPTY and STACK FULL methods with
STACK_EMPTY and STACK_FULL as private methods.

Write a program to implement the concept of Circular Queue and Implement Insert,
Delete, Traverse, Queue Empty, Queue Full operations. Queue Empty, Queue Full
methods should be private methods.

Define outer class STACK. Demonstrate the concept of inner class and implement
STACK_EMPTY and STACK_FULL as methods of inner class and remaining methods
should be implemented in outer class STACK.

Define two classes Queue and Stack, add them to separate packages. Import packages
for use by one program. Create a new package called data structure and add Queue
and Stack to it as sub packages. Demonstrate the usage though program to use only
Stack Class from one of the sub packages. Add sufficient codes to permit queue and
stacks of 03 data types at least.

Use String Class to demonstrate all the functionality available in Java for string
manipulation. Apply the concepts to obtain the frequency of certain characters,



words, and count of words, count of sentences, number of punctuation marks, and
number of paragraphs in a given text. Use Java Program to reverse a string without
using String inbuilt function reverse () to revert all the text you are working upon.

7. Use the concept of Inheritance and implement vehicle categories on the basis of kind
of fuels, number of wheels and category of usage such as passenger and commercial
vehicles. Demonstrate the concept of Run time Polymorphism and Compile time
Polymorphism.

8. Demonstrate the usage of varargs through a program which computes the sum of
ASCII/Unicode values for different numbers of inputs such as integers and characters.
Use separate arrays for different kinds of inputs.

9. Use Java to construct a calculator which may throw exceptions. First Implement the
same using built in exceptions and secondly use your own exception class created out
of extending Exception class. Also in each case show the usage of finally to complete
closing chores.

10. Use generics programming in Java and create a generic stack for integers and doubles
only. Also compute the average of the numbers saved on the stack. Take care of the
concept of bounded types so that inappropriate data type is not considered. Also,
establish that the average of similar magnitude integers and double values are the
same through a function.

Software Laboratory:

Name of Laboratory Hardware Configuration
Operating System Windows 10, Ubuntu 22.04

Processor Intel core i7

RAM 8 GB

Software Lab Hard Disk 1TB
Graphics Card 1 GB NIVDIA

Display 23 inch
Switch Dlink




Software Lab (CSP256)

The main aim of the software lab is to prepare the students to develop the software using
the appropriate Software Development Life Cycle (SDLC). As a outcome of the course the
students are able to work in a project group for developing the software using SDLC phases.
The following approach is adopted in the software lab.

List of Experiments:

1.

2.

A project group with 2-3 students is formed.
A Software Project is assigned to the Project group.

The project group has to develop the software using the suitable Software
Development Life Cycle (SDLC) and following the various phases starting from
Requirement analysis till the Maintenance phase.

The output of each phase has to be submitted by the students in the form of a phase
outcome/deliverables after performing the required activities in each phase.

The deliverables submitted by the students include SRS document, Design
documents, Test documents which includes testing approaches along with the test
cases and other required documents.

Project group has to write the code with proper documentation.

Project Group is also required to submit the software usage manual as an external
document.

All the groups have to submit the output of each phase as a document in the given
timeline.

After completion of the project, each group has to submit the project report.



Operating System Lab (CSP252)
1. Linux Operating System, components of Linux system.
Basic LINUX commands and its Use.
Execution of various file/directory handling commands.
Commands related to standard 1/0, Redirection, Pipes and Filters.
Process Management Commands in Linux.
Implementation of CPU Scheduling Algorithms.
Implementation of Semaphores.

Implementation of Banker’s Algorithm for Deadlock Avoidance.
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Implementation of the page replacement algorithms.

10. Implementation disk scheduling algorithms.

Data Structure Lab (CSP251)

1. WAP for insertion and deletion of nodes from the sequence: A, B,C, D, E,F,G H, 1, ], K L,
M, N, O. using binary search tree algorithm.

2. WAP to implement max heap sort for the sequences: A, B,C,D,E, F,G H,1,],K, L, M, N, O.
3. Implementation of Quick sort, Insertion Sort, Selection, Bubble and Merge sort.

4. Implement Polynomials with Arrays and supporting Addition, Multiplication, Scalar
Multiplication and Subtraction.

5. Implement Polynomials with Linked List and supporting Addition, Multiplication, Scalar
Multiplication and Subtraction.

6. Implement Doubly Linked Lists with all possible Addition and Deletion cases. Consider
Linked List Header/start node.

7. Implement Stacks with Arrays and Linked Lists.

8. Implement Queue with Arrays and Linked Lists.

9. Implement Circular Queue with Arrays and Linked Lists.

10. Implement Linear and Binary Search on Arrays of Elements.

11. Demonstrate matrix addition, Subtraction, rank, multiplication operations through
modularization concept.

12. Implementation of Binary Search Tree with:



a. In-order traversal
b. Pre-order Traversal

c. Post-order traversal
13. Implementation 4-way B-Tree using 12, 13, 76, 77, 89, 94, 48, 19, 55, 35, 35, 87, 11.

14. Implementation of Heap Sort using Binary heap on 12, 13, 76, 77, 89, 94, 48, 19, 35,
35,87, 11, 32, 31.

Project Laboratory:

Name of Laboratory Hardware Configuration
Operating System Windows 21 20 6 }}1, Ubuntu
Processor Intel Xeon(R)E52620 v3
Project Lab RAM 16 GB
Hard Disk 1TB
Graphics Card 2 GB NIVDIA
Display 23 inch
Switch Net 24 Port
(Manageable) eteear or

List of Experiments:

Artificial Intelligence Lab (CSP355)



10.

11.

12.

13.

14.

Take one graph of 20 Cities in India with distance as cost of edges. Use an Undirected
graph. Compute all states that your agent will be in while exploring one goal/destination
city. [/P Map, Output Goal state, Operation Expanding current state, Action is moving to
the next city. State is defined as current exploration status.

Consider a graph of Romania as per Text Book and apply A* IDA* and RBFS Search
strategies to arrive at Goal States. Goal state is the City of Bucharest. Start City is ARAD.
Use Straight Line Distance Heuristic and Distance between cities as path cost. Generate
Goal Path to Optimal Solution? Display results.

Take one task assignment problem with a different burst time. Consider Multiprocessor
CPU or a Cloud Environments with few numbers of VMs with different MIPS/FIPS. Apply
Local Beam Search and GA to obtain a schedule which reduces the makespan of the set
of tasks.

Considering any heuristic such as Nearest Neighbor/KNN etc. generate initial population
for GAs.

Compare the performance of GA, Local Beam Search and Scenario above.

Use Minimax and Alpha-Beta Pruning to implement Adversarial Search in game trees.
Consider any tree of at least 5 depth and use both Bad Ordering and Good Ordering as
possible cases.

Implement Bidirectional Search on any map of cities in Uttarakhand with the State
Dehradun and Goal State Rudrapur. Provide a map to students.

Implementation of 4 Queen Solution and generate at all intermediate states from some
given random initial state.

Implementation of A* Algorithm on Uttarakhand Map with start state Dehradun and Goal
State Rudrapur. Provide a map to students.

Implement the CSP paradigm based upon the concepts such as Backtracking, Ordering of
Variables and Value heuristics to solve the N-Queen Problem or N-Puzzle.
Display the positions of Queens/Tiles on the board.

Implement one Al Agent based upon Proposition Logic which can draw conclusions on
the basis of Forward Chaining, Backward Chaining, Resolution

Implement the algorithm to implement the conversion of Predicates to Clausal Form.
Implement the algorithm to implement the concept of Unification in Predicate Logic.

Implement one Al Agent based upon Predicate Logic which can draw conclusions on the
basis of

Backward Chaining



b. Resolution

Linux Laboratory:

Name of Laboratory Hardware Configuration
Operating System | Windows 10, Ubuntu 22.04
Processor Intel core i3
RAM 4 GB

Linux Lab Hard Disk 500 GB
Graphics Card Inbuilt
Display 19 inch
Switch Netgear 48 Port
(Manageable)

List of Experiments:

Database Management System Lab (CSP351)

1. Perform Data Definition Language (DDL) sql queries.

2. Perform Data Manipulation Language (DML) sql queries.

3. Perform Data Control Language (DDL) sql queries.

4. Perform different types of sql functions with the help of relations.
5. Perform different types of sql operations with the help of relations.
6. Implementation of different types of Join operations.

7. Implementation of different types of sql constraints

8. Draw an E-R diagram for NIT Uttarakhand database.



9. Convert an ER diagram of NIT Uttarakhand database to relations.

10. Write a program to identify the highest normal form (1NF, 2NF, 3NF, BCNF, 4NF,
5NF) for the given relation.

11. Write a program to check the decomposed relations are lossy or lossless

12. Write a program to check if the decomposed relations preserve dependency or not.
13. Write a program for mysql/postgresql/ms access/oracle etc database connectivity.
14. Write a program for data insertion and deletion from the database.

15. Write a program for executing DDL, DML sql queries by using mysql database
through front end.

16. Write a program to implement B and B* trees.

17. Write a program to implement sparse and dense indexes.

18. Implementation of query optimization techniques

19. Implementation of locking protocol in transaction management

20. Implementation of timestamp based protocol in transaction management

Ph.D Research Facilities:

Software Installed: Matlab,
17 Workstations Weka,Cisco Packet Tracer
e PHP with MySql
Operating System | Windows 10/11, Ubuntu
22.04
) + Processor Intel Xeon(R)E52620 v3
1. Project La RAM 16CR
Hard Disk 1TB
Graphics Card 2 GB NIVDIA
Display 23 inch
Switch Netgear 24 Port
(Manageable)




Electrical Engineering

The Department of Electrical Engineering was established during the inception of the
Institute in 2010 and has a fine blend of young and dynamic faculty. The Department is
currently offering B.Tech. in Electrical & Electronics Engineering and M. Tech program in
Electrical Engineering with two specializations i.e,, Power System & Control, and Power
Electronics & Drives. The department is also offering Ph.D. program in the emerging areas of
Electrical Engineering for both full time and part time researchers. The major areas of
expertise of faculty of department are Power Systems, Power Electronics, and Control
Systems. The faculty of the department has been constantly carrying out research on state of
art technologies and regularly publishing research work in top international journals and
conferences. The department is well equipped with laboratories and research facilities for
B.Tech., M.Tech. and Ph.D. programs. The department is also running IEEE student branch
chapters.

VISION:

To be a centre of eminence in Electrical Engineering and contributing sustainable
development for industry and society by nurturing human resources.

MISSION:
The department aims to realize the vision through the following mission:

e To empower the students and professionals with state of art knowledge and
technological skills in Electrical Engineering.

e To enable industries to adopt effective solutions in the domain of Electrical
Engineering through research and consultancy.

e To inculcate the sustainable technical development for social needs.



Program Educational Objectives (PEOs) for UG Programme

PEO1:

PEO2:

PEO3:

To develop the ability to resolve the practical problems of Electrical Domain as
per the society needs.

Imbibed with the state of art knowledge to adapt ever transforming technical
scenario.

Encourage the students to become entrepreneur by providing inter-disciplinary
course curriculum.

Program Specific Outcomes (PSOs) for UG programme

PSO1:

PSO2:

To acquire the understanding of electrical components and circuits applied for
practical engineering.

Develop the competence to provide professional engineering solutions as per

the societal and industrial needs.

Program Educational Objectives (PEOs) for PG Programme

PEO1:

PEO2:

PEO3:

To strengthen the cognizance in the specialization of Power System, Power
Electronics & Drives and Control System thereby enhancing the employability of
the graduates in various organizations.

To inculcate the ability to model, analysis and evaluation of challenges in
accordance with various opportunities in the industry, research and
development.

To enhance the communication skills and willingness to work as team for
realization of multidisciplinary projects.

Program Specific Outcomes (PSOs) for PG programme

PSO1: To develop the proficiency in use of professional simulation software & its use to

provide challenges in Electrical Engineering.

PSO2: To impart state of art knowledge in the specialized domain of Electrical
Engineering by developing the course curriculum to satisfy the current needs of
Industry & Society.

Faculty
S.No. Name of Faculty Specialization
1. DR. SOURAV BOSE Power Electronics, Electric Drives &
Renewable Energy
2. DR. PRAKASH DWIVEDI Control System
3. DR. MAHIRA] SINGH RAWAT Power System & Renewable Energy
4. DR. SURYANARAYANA Power System

GANGOLU




5. DR. TRIPURARINATH GUPTA Power Electronics

6. MR. NITESH KUMAR Electric Drives
7. DR. ROHIT KUMAR Power Electronics
8. MR. HIMESH KUMAR Power System
Laboratories:
S.No. Laboratory Name S.No. Laboratory Name
1. | Basic Electrical Circuit Laboratory 7. Measurement Laboratory
2. | Control System Laboratory 1. Power Electronics Laboratory
3. | Electrical Drives Laboratory /2 Simulation Laboratory
4. | Electrical Machine Laboratory 3. Switch Gear & Protection
Laboratory
5. | Elementary Electrical Engineering 4. Advanced Electrical Drives
Laboratory Laboratory

6. | Electrical Workshop 5.

Basic Electrical Circuit Laboratory:

List of Experiments

1. To verify and finding the equivalent circuit of a Thevenin’s theorem.

2. To verify and finding the equivalent circuit of a Norton’s theorem.

3. To verify Maximum Power Transfer theorem.

4. To verify Super Position theorem.

5. To study the operation of Series and Parallel Resonance of a RLC circuit.

6. To find the power of a 3-@ balanced and unbalanced system.

7. To study the operation of a Transformer as a Coupled circuit and determination of its

a) Self-Inductance



b) Mutual Inductance
c) Coupling Coefficient.
8. To verify Telligen’s theorem.
9. Transient response of a RL and RC Circuits.
10. To find the various Two- Port network parameters of a given network.

List of Major Equipment’s

1. Maximum Power Transfer Theorem kit

2. Series and Parallel Resonance of a RLC circuit kit
3. Verification of Telligen’s theorem kit
4

. Two- Port network parameters Kit

Control System Laboratory:

List of Experiments

Error Detector Using Potentiometer and Synchros.
Time Response Behavior of Different Blocks of Control System.
System Identification.

Ziegler-Nichols tuning of PID Controller.
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To study the effect of addition of pole on transient response to the second order

closed loop control system by using MATLAB & LABVIEW.

6. To study the stability analysis of linear system.

7. To study the effect of addition of zero & pole to open loop transfer function of
second order unity feedback control system by using root locus technique (using
MATLAB& LABVIEW).

8. Additional Experiments



9.

To study the effect of addition of pole on frequency response to the second order

closed loop control system by using MATLAB & LABVIEW.

10. To study the frequency response of Lag, Lead, Lag-Lead network.

11. To study the speed characteristics of BLDC Motor.

List of Major Equipment’s

© © N o 1A W N e

Temp. Control System Trainer

BLDC Motor trainer system

PID Controller

Relay Control System

Stability analysis of Linear System
Transducer Instrumentation & Control trainer
Qbot

AERO

Inverted Pendulum

Electrical Drives Laboratory:

List of Experiments
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Study of chopper/DC-DC converter-controlled DC Drive.

Study of Rectifier controlled DC Drive.

Study of PWM controlled Inverter fed Induction Motor

Study of electrical braking operation of DC Motor

Study of electrical braking operation of AC motor

Study of V/f control operation of 3phase induction motor drive.

Study of permanent magnet synchronous motor drive fed by PWM Inverter.



8. Study of Closed-Loop Control of DC Drives.

9. Study of slip power recovery control of induction motors.

10. Study of two-quadrant operation of DC-DC Converter.

List of Major Equipment’s

. DC-Motor Gen System (3kw)-NI LabVIEW based

Induction Generator System- NI LabVIEW based instruments.

1
2
3. 3-phase Synch motor gen System, 3 kW

4. Three Phase Squirrel Cage Induction -Controlled by NI-LabVIEW and VFD Drives
5.
6
7
8
9

Switched reluctance Motor kit 0.3 kW

. 3-Phase Universal Motor Controller

. PM Synch Motor Kit 3 kW

. PMBLDC- Kit 0.25 kW

. Solar and Wind Power Trainer Kit (NI LabView)

10. Smart Grid Monitoring Module

11. Three-phase half and fully controlled rectifier.

12. Variable frequency drives.

13. Voltage Source Inverter.

Electrical Machine Laboratory-I:

List of Experiments

1.

To determine the efficiency of single-phase Transformer by conducting Sumpner’s

back- to- back test.

To conduct load test on DC shunt generator and to draw the external and internal

characteristics of DC shunt generator.



10.

To conduct Hopkinson's test on a pair of identical DC machines to pre-determine the
efficiency of the machine as generator and as motor.

To perform the scott connection of transformer and to obtain the two-phase supply
from three phase supply.

To determine the efficiency of the two given dc series motors which are mechanically
coupled.

To study of the speed control of a dc shunt motor using conventional Ward- Leonard
method.

To draw the magnetization characteristics of dc shunt generator.

To conduct brake test on DC compound motor for long shunt cumulative &differential
connections and to draw the performance characteristics.

To perform parallel operation of two dissimilar Transformer and determine
combined and individual transfer efficiency.

To perform the Swinburne’s test of the DC machine and pre-determine the efficiency

of the machine as generator and as motor.

Electrical Machine Laboratory-II:

List of Experiments

1.

To determine speed- torque characteristics of single-phase Induction motor and
study the effect of voltage variation.
To draw the circle diagram of 3-phase induction motor by conducting no load and

blocked rotor test.



3. To study speed control of three phase Induction motor by varying supply voltage and
keeping v/f constant.

4. To determine V-curve and inverted V-curve of a three-phase synchronous motor.

5. To predetermine the regulation of 3-phase alternator by EMF and MMF methods and
also draw the vector diagram.

6. To determine the efficiency of 3-phase induction motor by performing load test.

7. To study synchronization of an alternator with infinite bus using
(A)Dark lamp method
(B)Two bright and one dark lamp method

8. To determine the percentage regulation of an alternator by ZPF method.

9. To study the power angle curve of synchronous generator.

10. To determine x4 and Xq of a salient pole synchronous motor using the slip test.

List of Major Equipment’s

3-Phase Rectifier

DC Shunt Motor

Squirrel Cage IM

Dc Power Supply SCR Based
DC compound Gen Set

Slip Ring Motor

Synchronous Motor 4 pole coupled with DC Shunt Generator
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Synchronous Motor, with Induction motor Coupled Dc Shunt gen. 220V,3 kW,
1500rpm

9. Synchronous Motor, 1HP, Coupled Dc Shunt gen. 220V, 3kW, 1550 rpm

10. Servo Stabilizer 3-ph

11. Multi Winding Transformer



Elementary Electrical Engineering Laboratory:

List of Experiments

1. To study and verify Kirchhoff’s current and voltage laws for a circuit.

2. To study the performance & phasor diagram of RLC series circuit.

3. To study the speed control of DC shunts motor.

4. To perform the open circuit & Short circuit test for measuring the losses of the
transformer.

5. To study the performance & phasor diagram of RLC parallel circuit.

6. Study of different types of machines.

7. To test the polarity of the single phase transformer.

8. Determine B/H curve for magnetic material.

9. To calculate the efficiency & voltage regulation of a single phase transformer.

10. Calculation of slip(s) of Induction motor for clock wise and anti-clock wise rotation of

rotor.

List of Major Equipment’s

DC Supply 110-220 V.

Ammeter DC 1-0-1 Amp.

DC 0.5-1 Amp.

Rheostat 110(), 2.8 Amp; 1089 (), 0.6 Amp.
Variac Input 220V, output 270V, 5 Amp
Ammeter AC 2.5-5 Amp.

Voltmeter 150-300 V.
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8. Transformer 220V, 1KVA, 4.5 Amp.
9. Wattmeter 2.5-5 Amp, 75-150-300 V.
10. Capacitor 0-10 pF

11. Single Phase lamp load input 220 V

Measurement Laboratory:

List of Experiments

Measurement of unknown medium resistance by using Wheat Stone Bridge
Measurement of unknown small resistance by using Kelvin Double Bridge
Measurement of unknown medium inductance by using Maxwell Bridge
Measurement of unknown high inductance by using Hay’ Bridge

Study of analog meters—PMMC, Electro Dynamo Meter, Moving Iron
Measurement of small distance variations by using LVDT

Measurement of weight by using Strain Gauge

Measurement of Torque

Study of CRO (Cathode Ray Oscilloscope)
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10. Measurement Wind using Digital Anemometer

11. Measurement of solar irradiance using Digital Pyranometer (Solar Power meter)

List of Major Equipment

1. Wheat Stone Bridge Source-5V R1 -1K(), 10KQ, 100KQ. R2- 10K. R3-, 100, 1004,
1KQ, 10K(2, 100K



2. Kelvin Double Bridge Source-5V. R1 -1K(, 10K(, 100KQ. R2- 1004, R3-1K(, 10K(),
100KQ.

3. Maxwell Bridge Source-1KHz Oscillator R1-10K. R2-0.1mf. R3 -10Q, 100Q, 1KQ,
10KQ, 100KQ

4. Hay’ Bridge Source-1KHz Oscillator R2 -10£, 1000, 1K(, 10K(, 100KQ. R3 -100Q. R4
-10Q

5. PMMC, Electro Dynamo Meter, Moving Iron

6. LVDT Input 203 AC Display 0-10 V Displacement range 0-20 mm

7. Strain Gauge Measuring Range-0-5,Kg Non-linearity Error - +1% Excitation Source-
D.C. Excitation (5Volts) Display- 3(1/2) Digit LED

8. Torque Measuring Range-0-2.5Newton meter. Non-linearity Error - +1% Source-D.C.
Excitation (5Volts) ; Working Temperature-0-500C Display- 3(1/2) Digit LED

9. CRO (Cathode Ray Oscilloscope)

10. Anemometer Display-LCD ,Size-65x25 mm Operating Temperature-0-500C(32-
1220F) Air Velocity Sensor Structure- Conventional twisted vane arms and low friction
ball-bearing design. Power supply-006P DC 9V battery Power Consumption-Approx DC
9mA Weight-325g/0.721b(Including Battery)

11. Pyranometer (Solar Power meter) Sensor-High Sensitivity Silicon Photodiode
Range-0~2000W/m2(0~634BTU/ft2.h) Tilt angle range- 00~90 Store temp .&relative
humidity- -100C~600 C(140F~1400FLess than 85%RH) Memory-20 point memory

Accessories-9V battery

Power Electronics Laboratory:

List of Experiments



To study the V-I characteristics of SCR.

To study the V-I characteristics of TRIAC.

To study UJT characteristics.

To study SCR phase control.

To study SCR commutation techniques.

To study the performance of boost converter.
To study the performance of buck converter.

To study the operation of full bridge-controlled converter with R-Load.
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To study single phase full bridge inverter.
10. To study single phase ac voltage controller
a. Based on SCR

b. Based on TRIAC

List of Major Equipment’s

1. PEC16M1B Trainer Kit

2. PEC16M1C Trainer Kit

3. MES547D Trainer Kit

4. SCR-06 Trainer Kit

5. SCR commutation (ME-793) Trainer Kit
6. DC-DC Boost converter (VSMPS-06A)

7. DC-DC Buck converter (VSMPS-05A)

8

9

. SPBC-101 Trainer Kit
. PEC16M3 & 16HV2B Trainer Kit
10. PEC14M14AC Trainer Kit

Simulation Laboratory:




List of Experiments (Soft Computing Techniques Lab)

. Programs on Matrix operations to understand the basic concepts of MatLab.

. To print all the Continues Discrete Membership Functions by using MatLab.

. To perform different fuzzy operations on Membership Functions by using MatLab.
. Design a Fuzzy controller for Air conditioning system/Washing Machine.

. Identification of a system using Perceptron/Radial Base Function Network (RBFN).
. Identification of a system by using Backpropagation algorithm.

. Minimizing the objective function by using Genetic Algorithm (GA)

. Minimizing the objective function by using Particle Swarm Optimization (PSO)
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. Minimizing the objective function by using Cuckoo Search Algorithm (CSA)
10. Minimizing the objective function by using Ant Colony Optimization (ACO)
11. Minimizing the objective function by using Differential Evolutionary (DE) algorithm

12. Minimizing the objective function by using Cat Swarm Optimization (CSO)

List of Experiments (Power System Lab)
MATLAB/SIMULINK Based Experiments

Static Load Flow Analysis of Standard IEEE bus system using N-R method.
Dynamic Analysis of IEEE 9 bus System.
Small signal Stability Analysis of Single Machine Infinite Bus System.

= P

Short circuit Analysis of IEEE 9 bus power system.

DIgSilient Power Factory Based Experiments-

Modeling and Analysis of Low Voltage Distribution Network (Mesh and Radial).
Study of Relay Coordination and Time grading Calculation using PowerFactory.

Power Quality and Harmonics Analysis of Power System.

S S

Modeling IEEE 8 bus power system and analyzing/creating different operation

Scenarios using PowerFactory.

o

Transient stability & Voltage Stability Analysis of Standard Power System.

6. Contingency Analysis of standard Power System.

List of Software

1. DigSalient PowerFactory 2018



2.
3.

MatLab 2019b
LabView 2013

Desktop Computer Details

Total No of Computer- 27
Specification Intel Core [ i5-4590 CPU @3.30 GHz, RAM - 4GB, 0S-64bit Microsoft
Windows 10

Switch Gear & Protection Laboratory:

List of Experiments

1.
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To study the protection of transformer with percentage biased differential relay
(Microcontroller based numerical relay).

To study IDMT over current relay (single phase) and to determine the pickup and
reset value and determine the time and current characteristics.

To study the working of Buchholz relay.

To analyze the underground cable fault using Varley loop test.

To study the directional over current protection.

To study the breakdown voltage of transformer oil by adjusting electrode gap length.
To study and draw the characteristics of numerical overcurrent relay.

To study and analyze the different type of symmetrical and unsymmetrical faults
occurs in transmission line.

To study microcontroller based over/under voltage relay.



10. To study the complete protection of alternator unit.
11. To study the protection of feeder system.

12. To study the principle of reverse power protection.

List of Major Equipment’s

IDMT over current relay kit (ME2471R)

Buchholz relay unit

Varley loop test kit (VPL-83A)

Transformer oil test kit

Feeder protection unit

Symmetrical and unsymmetrical fault analysis (NVI57065)
Microcontroller based over/under voltage relay (VPL-05)
Reverse power protection Panel

Protection of Alternator unit (PWS-3012A)
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10. Percentage biased differential relay

11. (ME2473RD)

12. Directional overcurrent relay (JRP 011)

13. Numerical overcurrent relay (ANSI NO. 50&51)

Advanced Electrical Drives Laboratory:

List of Experiments

1. Design simulation of Single phase rectifier with R, RL and RLE loads using MATLAB.



Study and analysis of open and closed loop control of three phase induction motor
using DSP microcontroller board.

Study and analysis of open and closed loop control of BLDC motor using DSP
microcontroller board.

Study and analysis of open and closed loop control of Switch Reluctance Motor using
FPGA.

Study and analysis of open and closed loop control of PMDC motor using DSP
microcontroller board.

Study and analysis of three level diode clamp three phase MLI for open and closed loop
control of Induction motor using FPGA Board.

Study and analysis of five level cascaded MLI operation through FPGA control Board.
Study and analysis of various operation by Matrix Converter through FPGA Controlled
Board.

Study and analysis of closed loop control of BLDC and Three Phase Induction Motor
parameter on Real Time GUI FPGA platform.

List of Major Equipment’s

1.
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Real Time - GUI FPGA Controller Based

L. Induction Motor Set up

I1. DC Motor Drive Set Up

I11. BLDC Motor Drive Set up

IV. SR Motor Drive Set up.
Matrix Converter Power Module
Three Phase Five Level Cascaded Multilevel Inverter.
Three Phase Three Level Diode Clamped Multilevel Inverter Power Module.
DSPIC4011 Microcontroller Based PWM Controller.
FPGA PWM Controller
AC/DC Current Measurement Cards with auxiliary power supply
AC/DC Voltage Measurement Card with auxiliary power supply
Single IGBT Project card with Opt coupler based driver circuit

10. Dual IGBT Project card with Opt coupler based driver circuit
11. Opal RT Real Time HIL Simulator and HIL Controller



12. Typhoon HIL Simulator.
13. Workstation Dell

14. Power Quality Analyzer
15. DC Electronics Load

Ph.D. Research Facilities

1 Aero

2 Qbot

3 Inverted Pendulum

4 FPGA PWM Controller

5 OPAL-RT-Real Time Digital HIL Simulator for Power System, Power Electronics
Machine and Drives Applications

6 Typhoon HIL Hardware in the Loop Real Time Simulator Power Electronics and
Renewable Energy (Simulator)-

7 Digital Signal Processor (TMS320F28335)

8 Matrix Converter Power Module

9 Three Phase Five Level Cascaded Multilevel Inverter.

10 Electrical Vehicle (E-Rickshaw)

11 PCB Prototype Machine

12 Power Quality Analyzer

13 DC Electronic Load

14 | Analog and Mixed Channel Oscilloscope

Software

1 MatLab 2019b

2 DigSalient PowerFactory 2018

3 Labview 2013

Industry Collaborative Laboratory




The Department of Electrical Engineering, NIT Uttarakhand has an Industry Collaborated lab
established by Mitsubishi Electric India Pvt. Ltd. under MoU between NITUK and
MITSUBISHI Electric India Pvt. Ltd. The following equipment's/software are provided to the
Electrical Engineering Department of NIT Uttarakhand under MoU between NITUK and
MITSUBISHI Electric India Pvt. Ltd.

1. MELSOFT MX OPC Server (Integrated solution for plant engineering)
2. MELSOFT MC Works 64 (Integrated solution for plant engineering)
3. FA learning kit; Inverter (FR-A820)and Servo Amplifier(MR-]J4W3).

Electronics Engineering

Department of Electronics Engineering, N.I.T. Uttarakhand was established in 2013 with an
intake of 60 students. The department offers a four-year course leading to the bachelor’s
degree in Electronics Engineering. Department of Electronics Engineering has advanced
academic structure with core course and variety of elective courses so that the students'
knowledge is not only enhanced in core discipline but also in the related disciplines. The
department also offers postgraduate courses in Microelectronics & VLSI Design,
Communication Engineering along with Ph. D. degree program in all the specialization of
Electronics Engineering.

VISION:

To offer academic excellence in the field of Electronics and Communication Engineering with
a strong emphasis towards research and development to cater to the needs of the society.

MISSION:

(i) Establish a vibrant learning environment for the students of Electronics and
Communication Engineering.

(ii) Enable students to develop skills to solve complex technological problems by promoting
collaborative and multidisciplinary activities.

(iii) To establish the Centre of Excellence to nurture the spirit of innovation and creativity
among faculty and students.

(iv) Provide ethical and value based education by promoting activities addressing the
societal needs.

Programme Educational Objectives (PEOs)



PEO1: To understand and apply the fundamental concept of Electronics and Communication
engineering for designing and developing modern electronic systems

PEO2: To make students capable of being as innovators, researchers, technologists and
entrepreneurs by engaging themselves in relevant multidisciplinary projects.

PEO3: To prepare the graduates as professionals with effective communication skills,
leadership qualities and imbibing concern for eco-system for uplifting of society

PEO4: To inculcate the habit of life-long learning needed for research and higher studies to
develop new methodologies and technologies for solving real life problems.

Programme Specific Outcomes (PSO)

PSO1: To identify and categorize problems so as to recommend suitable solutions.

PS02: To apply the experience of using modern tools (both hardware and software) in the
areas of VLSI, Signal Processing and Microwave for industrial and research purpose.

PS03: To communicate effectively in order to adapt, understand and solve the practical
problems as an individual as well as in a team with a responsible view towards the
society and environment.

Faculty Profile
Sr.No. | Name of Faculty Areas of Research
Optical Communication
Optical Sensors, Plasmonics
1 DR. SARIKA PAL (HEAD) Applications of nanomaterials in sensing

field

Magneto -optic surface plasmon
resonance sensor

Biomedical Signal and Image Processing

Hyperspectral Image Processing

2 DR. HARIHARAN Soft Computing Methods for Microwave

MUTHUSAMY and Millimeter-Wave Design

Application of Al Techniques in VLSI
Design and Communication Systems




DR. SIVA KUMAR TADEPALLI

Multidimensional Systems

Finite Wordlength Effects

Delayed and Uncertain Systems

Robotics

DR. TUSHAR GOEL

Planner Antennas

Microwave energy Harvesting

Radar Image Processing

Microwave Hazards

DR. PANKAJ KUMAR PAL

Novel MOS Based Device/ Circuits
Design

Design of Advance Spin Based Memories
for Cache Application

Semi-Conductor Device Modeling

Low Power & Energy Efficient Memories

DR. SARITA YADAV

Semi-Conductor Device Modeling

Novel MOS Based Device Circuit

3D Interconnects Indirection

Low Power Design

10

DR. NITANSHU CHAUHAN

Novel Nano-Scale Devices & Circuits
Design

In Memory Computation

Reliability of Semiconductors Memories
& Novel Devices

Self-heating in Novel Devices

Negative Capacitance FETs

11

MR. VIVEK KUMAR

Nano-scale Device Simulator

Thermal Modeling of Nano-scale Device




RF Nano-scale Device

Reliability of Nanosheet

Department Labs:

Analog Electronics Lab




Digital Signal Processing Lab

Electronic System Design Lab

Microprocessor Lab

[ i '

Research Lab



Microwave Lab

Electronics Workshop Lab

List of Experiment (Communication lab)
1) Study of DSB Amplitude modulation (AM).

2) Study of DSB Amplitude demodulation.



3)
4)
5)
6)
7)
8)
9)
10)

11)

Study of SSB Amplitude modulation.

Study of SSB Amplitude Demodulation.

Study of Frequency modulation (FM) using Varactor Modulator
Study of Frequency modulation (FM) using Reactance Modulator.
Study of Frequency demodulation.

Study of Pulse amplitude modulation. (PAM)

Study of Pulse width modulation. (PWM)

Study of Pulse position modulation. (PPM)

Study of Time-division multiplexing. (TDM)

List of Experiment (Digital Electronics Lab)

1)
2)
3)
4)
5)
6)
7)
8)
9)
10)
11)
12)
13)
14)

15)

To verify operation of basis logic gates.

Realization of Logic functions with the help of Universal Gates (NAND /NOR Gate).
Design a BCD to Excess 3 code /Binary to Gray code converter.

Simplify the Boolean function using K-map and implement it using logic gates.
To construct half adder, full adder and subtractor circuit and verify it's working.
Implementation of Full adder using half adder.

Implementation of a 4-bit adder using 7483 IC.

Implementation of a Boolean function using 4:1 Multiplexer.

Realize a 1-bit and 2-bit magnitude comparator.

To construct a 4-bit ripple counter using two 7476 ICs.

Verify the truth tables of S-R, J-K, T and D type flip-flops.

Design a 4-bit left/right shift register.

Design and verify a 4-bit synchronous counter.

Design and Verify a 4-bit asynchronous counter.

Design and verify a BCD counter.



List of Experiment (Microcontroller & Interfacing Lab)
1) To perform Addition of Two 8 Bit Numbers.

2) To perform Subtraction of Two 8 Bit Numbers.

3) To perform Addition of Two 16 bit Numbers.

4) To perform Subtraction of Two 16 bit Numbers.

5) To perform multiplication of two 8 bit Numbers.

6) To perform Division of two 8 bit Numbers.

7) To Arrange given no. of arrays in ascending order.
8) To Arrange given no. of arrays in descending order.
9) To perform square of a given Number.

10)  To find Factorial of a given Number.

11)  To print Fibonacci series.

12)  To find Smallest Number from given array.
13) To find square root of a given Number.

14)  To find largest number from given array.

15) To find 1s 2s compliment of a given Number.

List of Major Equipment Available:-
1)  Banch type LCR Meter

2)  Proto type PCB meachine

3) Logic Analyser,34 Channel, 250 MHz State (2015)

4)  HP Workstation Z840 and Z440

5) Dell Workstation with Intel Xeon silver 4214 Processor 64GB (Precision 7920DT)
6) Spectrum Analyzer 1GHZ

7) 100 MSPS Analog Discovery Kit.

8) DSO (TDS-2024C, 200MHZ, 4channel color Display)



9)
10)
11)

12)

13)

14)

Multimeter 4.5 digital Model - U1252B
ARMO9 Development board (ST6201)
Arbitrary Waveform Generator, Keysight 33521B, 30MHz, 1CH

Weller Non-integrated Temperature Controlled Soldering Station with platinum
sensor

Programmable Triple Output DC Power Supply (Model- 2230G-30-3)

Data Gloves (Left hand), Data Gloves (Right hand), Wireless Kit for Data Gloves

Software Available with Department

1)
2)
3)
4)
5)
6)
7)
8)
9)

10)

Synopsys AsiaPAC Advance TCAD (3D) University Bundle

Advanced Design System Software (ADS)

CAD Tool

Optisystem V15.1

CST Studio Suite Electromagnetic Solver/Simulator

Cadence Front End and Backend Tools with 5 licenses. (2015-16)

Mentor Graphics Front End and Backend Tools with 1000 licenses (2015-16)
Xilinx HLS Vivado with 25 licenses. (2015-16)

NI Academic site license lab view software (2013)

Mat Lab Software



Mechanical Engineering

The Department of Mechanical Engineering at the National Institute of Technology,
Uttarakhand was established in 2012 and currently has an intake of 20 students per year.
The Department offers a four-year B. Tech. course, M.Tech. Program in Thermal Engineering
and Machine Design and a Ph.D. program. The department has flexible academic structure
with numerous core and elective courses, to facilitate the students to opt for the courses of
their interest.

Presently, the department has Three Associate Professors, Twelve Assistant Professors. All
the faculty members are well qualified from reputed institutions like IITs and NITs. The area
of specialization of all faculties has a lot of diversity that covers various aspects of Mechanical
Engineering and is capable to mold young minds into successful professionals.

The department is fully equipped with laboratories for core courses such as Machine Tools
Laboratory, Strength of Materials Laboratory, Fluid Mechanics and Machines Laboratory,
Applied Thermodynamics Laboratory, Heat Transfer Laboratory, Kinematics and Dynamics
of Machines Laboratory, Computer Aided Design Laboratory and Mechanical Workshop.
These laboratories have state of the art experimental setups and machineries for enhancing
the practical knowledge of students at par with the cutting edge technology. The department
is now expanding its wings towards elective course laboratories such as Additive
Manufacturing, Measurement Laboratory, Robotics Laboratory, Mechatronics Laboratory,
Automobile Laboratory, CNC Laboratory, Vibration Laboratory etc.

Apart from academics, the department has collaboration with industries and research
institutions to setup specialized laboratories and joint research programs. Such initiatives
will provide an opportunity to the students to have feel of real on sight situations in the
industries and how to handle them. The Department is working on innovative ideas in
collaboration with Design Innovation Centre-NITUK for the rural development in the state
of Uttarakhand.

VISION:

To become a Centre of Excellence in Mechanical Engineering education and research for
sustainable socio-economic development

MISSION:
e Todevelop a state-of-the-art infrastructure for imparting quality education.
e To impart technical skills and professional ethics to the students for making them

employable and thus contributing in nation building.



e To perform inter-disciplinary as well as collaborative research in the frontier areas

of technology for sustainable development of the society.

e To promote leadership, innovation and entrepreneurship among the students.

Program Educational Objectives (PEOs):

PEO1: Imparting engineering skills among the students for the sustainable development of

the society.

PEO2: Developing communication skills, leadership and professional ethics among the

students.

PEO3: Inculcating the design capability among the students and promote product
development, innovation and entrepreneurship.

Program Specific Outcome (PSOs) for UG Programme:

PSO1: Apply innovative ideas for design and development of devices to solve real world

problems related to Mechanical Engineering

PS02: Utilize the renewable energy resources for sustainable development of the society

Faculty Profile:
S.No. Name Specialization
1 DR. SANAT AGRAWAL Design Engineering

2 DR. LALTA PRASAD Thermal Engineering
3 DR. GURINDER SINGH BRAR Manufacturing Engineering
4 DR. VINOD SINGH YADAV (HEAD) Thermal Engineering
5 DR. PAWAN K. RAKESH Manufacturing Engineering
6 DR. VIKAS KUKSHAL Design Engineering
7 DR. APURBA MANDAL Design Engineering
8 DR. NIRAJ K MISHRA Thermal Engineering
9 DR. YOGESH K PRAJAPATI Thermal Engineering
10 DR. DUNGALI SREEHARI Manufacturing Engineering
11 DR. HITESH SHARMA Manufacturing Engineering




12 DR. T. SUDHAKAR Thermal Engineering
13 DR. DEEPAK KUMAR Thermal Engineering
14 DR. GAURAV KUMAR Manufacturing Engineering
15 DR. PRASANT TIWARI Design Engineering

Department Laboratories

1. Heat Transfer Lab

o Refrigeration Test RIG.

o Thermal Conductivity of Metal Rod.

. Stefan’s Law Apparatus.

. Heat Transfer from a pin fin.

. Force Convection App.

J Boiling curve App.

o Heat transfer through logged pipe

o Cooling Tower Test RIG.

. Conduction composite cylinder experiment.
o Pool boiling apparatus.

o Air conditioning Test RIG.

J Tubular Heat Exchanger Experimental Kit.
o Heat conduction unit

o Digital Bomb Calorimeter

. Air Duct Unit

o Shell and Tube Heat Exchanger



Hygrometer
Constant Temperature Bath

Vapour Absorption Refrigeration System

List of Experiments

2.
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0.

To determine Stefan Boltzmann constant for radiant heat transfer.

To determine efficiency and effectiveness of the fin by natural using Pin fin
apparatus.

To determine efficiency and effectiveness of the fin by forced convection using Pin
fin apparatus.

To determine forced convection heat transfer coefficient for flow through the given
Horizontal tube.

Determination of thermal conductivity of pipe insulation by lagged pipe apparatus.
To study the pool boiling phenomenon up to critical heat flux apparatus.

To determine thermal conductivity of metal rod.

To determine heat transfer coefficient in parallel and counter flow in a tubular heat
exchanger.

To determine performance of cooling tower

10. Shell and tube heat exchanger

Applied Thermodynamics Lab

......



List of Equipment’s

e One Cylinder 4 Stroke Diesel Engine Test Rig.

e One Cylinder 4 Stroke Diesel Engine Test Rig 7.5 kW.

e Red wood Viscometer

e One Cylinder 2 Stroke Petrol Engine Test Rig.

e Single stage Air compressor test Rig.

e Double stage Test Air Compressor.

e Four stroke single cylinder water cooled Diesel Engine (Model).

e Four stroke Diesel Engine

e Two Stroke one Cylinder Petrol Engine (Actual Cut Section).

e Fuel Supply System of A petrol Engine (Model).

e Gate Value, Fusible Flug, Gate Valve Lever Safety Valve, Lever Safety Valve,
Steam Injector,

e Spring Loaded Safety valve.

e Babcock & Wilcox Boiler Model

e Lancashire Boiler Model.

e Vertical Water Tube Boiler Model.

e Model of Cornish Boiler.

e VCR Multifuel Engine

List of Experiments

. Study of different type of boilers
. To study the working and function of mountings & accessories in boiler.

1
2
3.
4

To determine the viscosity of lubricating oil by Redwood Viscometer.

. Determination of calorific value of liquid and solid fuels using oxygen bomb

calorimeter

. To study the construction and working of 2-stroke petrol engines.
. To study the construction and working of 4-stroke diesel engine

5
6
7.
8
9

To Study of fuel supply system for petrol engine.

. To study the fuel supply system of diesel engine

. To draw the valve timing diagram of the given four stroke diesel engine

10. To find out the volumetric efficiency of double stage air compressor



11. To find out the volumetric efficiency of an air compressor.

12. To study the performance of 2-Stroke Single cylinder Petrol engine connected to a
rope brake dynamometer.

13. To study the performance of 4-Stroke Single cylinder diesel engine connected to an
electric brake dynamometer.

14. To prepare a heat balance sheet for 4-Stroke Single cylinder diesel engine connected

to an electric brake dynamometer.

3. Fluid Mechanics Lab

List of Equipment’s

e Bernoulli’s Theorem Kkit.

e Loses in pipe Kkit.

e Orifice, venture’s Kkit.

e Corelli’s force Demonstration.
e Metacentric height kit.

e Notches kit.

e Impact of Jet kit.

e Reynolds’s Apparatus.

e Free and forced vortices.

e Orifice and Mouthpiece.

e Pelton wheel Turbine test Rig.
e Axial flow Runner, Francis Runner model.

e Francis Turbine test Rig.



e (Gear Pump Set Up

e Centrifugal Pump Test Rig.

e Cut section model Centrifugal pump, Cut section model gear pump.

e Reciprocating Pump Test Rig.

e Pelton Turbine Model, Centrifugal Pump model, Cut section Gear pump suction.
e Series & Parallel Pump setup

e Centrifugal pump model, Piston pump cutaway model, gear pump model

e Magnetic Stirrer

e QOverhead Stirrer

List of Experiments

1. To study of the different types of hydraulic turbines.

2. To verify the momentum equation experimentally.

3. To study the performance characteristics of a centrifugal pump and to determine the

characteristic with maximum efficiency.

4. To study the performance characteristics of a reciprocating pump and to determine

the characteristic with maximum efficiency.

5. To draw the characteristics curves of gear oil pump and also to determine efficiency

of given gear oil pump.

6. Toconductload test on pelton wheel turbine and to study the characteristics of pelton

wheel turbine

7. To conduct load test on Francis turbine and to study the characteristics of Francis

turbine.

8. To study the two pump performances, both in series and parallel operation and to

draw the characteristics curves in both series and parallel arrangement.

9. To verify Bernoulli’s equation.

10. To reproduce the dye line experiment as performed by Reynolds and to obtain the

criteria for Laminar and Turbulent flow.

11. Determination of coefficient of discharge, coefficient of contraction, coefficient of

velocity of orifice & mouthpiece.
12. To calculate coefficient of discharge, Cd of Venturi meter.

13. To calculate coefficient of discharge, Cd of Orifice meter.



14. To compare theoretical and actual value of flow over notch.

15. To study free and forced vortices.

16. To find the Coriolis component of acceleration and verify the result.

17.To determine the friction factor of a given pipe of circular cross section.

18. To determine the Metacentric height of a floating body (i.e. a model of ship) and to
locate the center of Buoyancy, metacenter and center of gravity.

19. To determine the percentage error in Rotameter with the actual flow rate.

4. Mechanical Workshop

List of Equipment’s

e Are Welding Machine-1.
e Gas Welding Setup

e Spot Welding Machine.
e Muffle Furnace -1

e Anvil Big & Small

e C(Carpentry Vice-4

e Bench Vice-2

e Bench Vice-9

e (arpentry Vice-8

e Cope & Drag-3

e TIG Welding Machine
e Wood Lathe Machine

e Reciprocal Shaker



e Jack Planer-2
e Arc Welding Machine
e Moulding Box-03

List of Experiments

1. To file the given two Mild Steel pieces in to a square shape of 48 mm side as shown in
Figure.

2. To file the given Mild Steel pieces in to a stepped cut piece of having equal step-

dimention E1

To make V- fit from the given two MS plates as shown in Figure -E2

To make a T-lap joint

To make a dovetail lap joint

To make a mortise and tenon joint

To make a single v-butt joint, using the given mild steel pieces of by arc welding.

To make a double lap joint, using the given mild steel pieces and by arc welding.
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To make a corner joint, using the given mild steel pieces and by arc welding.

10. To make a T- joint, using the given mild steel pieces and by arc welding

11. To make a cylinder using the given G-I SHEET joint by the spot welding process.
12. To prepare a wooden pattern (solid pattern).

13. To make a square tray of given dimension (75 mm x 75 mm ) using given GI sheet.

5. Kinematics of Machine Lab




List of Equipment’s

e Static and Dynamic Balancing

e Whirling of Shafts Apparatus

e Motorized Gyroscope

e V-Belt Drives Model.

¢ Double Hook Coupling

e Winch Apparatus

e Combined Flat & V belt friction Apparatus
e Worth Quick Return Mechanism

e Smart Structure Instrument

e Vibration Shakers

e Universal Vibration Apparatus

List of Experiments

9.

To calculate the efficiency of Single Start Worm and Worm Wheel.

To determine the coefficient of friction between a belt and pulley with the help of a
combined coil and belt friction apparatus

To determine the moment of inertia of sample object by using Tri-filar suspension
system.

To calculate the mechanical advantage, velocity ratio and efficiency of double
purchase winch crabs machine.

To check experimentally the method of calculating the position of counter balancing
weight in rotating mass system.

To perform experiment on Watt Governors to prepare performance characteristic
Curves, and to find stability & sensitivity.

To determine the whirling speed of shafts with various diameters experimentally and
compare it with theoretical values.

To analyses the motion of a motorized gyroscope when the couple is applied along its
spin axis.

Experimental studies of vibration of a cantilever beam on mode shapes.

10. To study gyroscopic effects through models.

11. To study the various types of dynamometers.



12. To perform the experiment for static balancing on static balancing machine.

6. Computer Aided Design Lab

List of Equipment’s/Software

e Desktop Computer-30

e ANSYS Software installed on 30 systems

e CATIA Software installed on 30 systems

e AUTOCAD Software installed on 30 systems
e MATLAB installed on 30 systems

e Lab View Software (NI Instruments)

List of Experiments

1 To draw a part drawing in CATIA

2 Make 3D model and practice the detailed part drawing and assembly of Belt roller
Support using AutoCAD software tool. All dimensions are in mm

3 Make 3D model and practice the detailed part drawing and assembly of universal
coupling using AutoCAD software tool. All dimensions are in mm

4  Make the assembly of the given parts in AutoCAD software tool. All dimensions are
in mm.

Complete the assembly of the following exercises using AutoCAD software tool

6 Make 3D model and practice the part design using following data. Extract the front
view, side view and elevation of the part using AutoCAD software tool. All
dimensions are in mm.

7  Practice the following exercises using AutoCAD



8 Practice the following exercises using AutoCAD software tool.

7. Measurement Lab

List of Equipment’s

e Microscope.

e Sine Bar, Slip Gauges
e Vernier height gauge
e Micrometer

e Vernier caliper

e (o &No-Go-gauges

e LVDT Apparatus

e Microwave for Material Processing

List of Experiments

To understand construction of Vernier Caliper and calculate its least count.

To understand construction of outside micrometer and calculate its least count
Study & Observe Vernier Height gauge, Digital Height gauge and Vernier Depth gauge.
Study of Depth micrometer
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Direct and indirect measuring instruments like Screw pitch gauge, radius gauge, small
hole gauge, Telescopic gauge and Feeler gauge.

6. To study and use Vernier Bevel Protractor.

7. To find unknown angle of a given component using Sine Bar.

8. Micrometer calibration by Slip Gauges



9. To study characteristic graph of LVDT sensor.

8.

Machine Tool Lab

List of Equipment’s

e Lathe Machine

e Milling Machine

e Wood Turning machine

e Shaper Machine

e Surface Grinder

e Drilling Machine

¢ Hydraulic Punching Machine
e Fly Press

List of Experiments

e
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Study about the machining processes

To study the characteristic features of lathe Machine

To perform the Turning, Facing, Grooving and Threading operations on given mild
steel rod

To study the characteristic features of Milling Machine

To study the characteristic features of Shaper Machine

To machine a V block

To drill and tap holes on the mild steel rod as shown in the sketch

To perform the grinding operation on surface grinder Machine



9. Introduction about non-conventional machining processes

9. Strength of Material Lab

List of Equipment’s

¢ Brinell hardness testing.

e Universal Testing Machine.

e Impact Testing Machine.

e Buckling behavior bars apparatus.

e Hook’s law apparatus.

e Deformation of curved axis beam.

e Deformation of the straight beam apparatus.
e Deformation of U/S shaped from apparatus.
e Euler column experiment apparatus.

e Try filler suspension.

e Izod & Charpy testing M/C

e Torsion Testing Machine

e Fatigue Testing Machine

e Digital Weigning Balance

e Shore Hardness Tester

List of Experiments



1. To verify Hooke's law for a spring and to determine the spring's elastic constant by static
deformation

To study the Brinell hardness testing machine and the Brinell hardness test

To determine the impact strength (toughness) of steel by [zod impact test.

To determine the impact strength (toughness) of steel by Charpy impact test.

To conduct tensile test on mild steel specimen using Universal Testing Machine

To find the compressive strength of given specimen.
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To determine experimentally the value of flexural (EI) rigidity for a cantilever beam

carrying point loads and to verify the result with analytical method.

8. To determine experimentally the deflection at mid-point on a simply-supported beam
carrying point loads and to verify the result with analytical method.

9. To conduct torsion test on mild steel specimens to find out modulus of rigidity.

10. To determine the endurance limit of given specimen under fatigue loading or cyclic loading.

11. To determine the moment of inertia of sample object by using Tri-filar suspension system.

10. Vibration Lab under KOM Lab

List of EQuipment’s

e Universal Vibration Setup
e Multi channel Sensing and Actuation Unit
e Multi channel Band Pass Filter

e Dynamic Vibration Shaker with Power Oscillator

List of Experiments

1. To verify the relation of simple pendulum

2. To determine the radius of gyration ‘k’ of a given compound pendulum



3. To determine the radius of gyration of given bar by using Bi-Filer suspension.

4. To study the Torsional Vibrations of single rotor system.

5. To study the Free Vibration of Two Rotor System and to determine the Natural
Frequency of Vibration Theoretically & Experimentally.

6. To study the Damped Torsional Oscillation & to determine the damping co-efficient
C.

7. To verify the Dunker ley’s Rule Viz.

8. To study the longitudinal vibration of helical spring and to determine the frequency
and time period of oscillation theoretically and actually by experiment.

9. To study the undamped free vibration of equivalent spring mass system and To find
the frequency of undamped free vibration of equivalent spring mass system.

10. To study the Forced damped Vibration of Equivalent Spring Mass System and To find
the frequency of forced damped equivalent spring mass system and To find amplitude
of vibration.

11. To study the forced vibration of the beam for different damping. and

12. To find frequency of beam at different damping.

Department of Physics

VISION:

To impart quality education and focus on interdisciplinary research in Physics and
Nanotechnology to meet the global standards.

MISSION:

1. To develop state of art educational and research environment for students.

2. To educate undergraduate students about principles & applications of Physics in
Engineering.

3. Excel in scientific R & D and consultancy.

The Department of Physics is established in June 2019. Earlier it was the part of Department
of Sciences and Humanities. Department offers core and elective courses in Physics for
undergraduate B.Tech. programme of the Institute. Our courses are created in such a way



that they are interdisciplinary in nature and can be chosen from any department within NIT
UK, so one can tailor their degree to their interests. In addition, the department offers Ph.D.
programme in Physics. Doctoral research is carried out in all major areas of Physical
sciences. Major thrust areas are Condensed Matter Physics, Optics and Theoretical Physics.
The Department has a dedicated team of distinguished faculty and staff members, trained at
renowned Institutes in India and abroad. The Department offers a vibrant atmosphere to
students and faculty to nurture the spirit of scientific inquiry and to pursue cutting-edge
research in a highly encouraging environment.

Faculty Profiles
Sr. . . 1e e
N Faculty Profile Specialization
0.
Thin films, Nanowires, Multilayers, Composite
DR. MANVENDRA SINGH KHATRI .
Materials
1. |(HEAD)
Optical, Biomedical, Solar Cell Materials and
2. |DR.INDRAJIT M. NAGPURE Devices
Magnetism, Thin films, Spintronics,
3. |DR.HARDEEP KUMAR Nanotechnology, Sensors
X-Ray Scattering, Charge and Magnetic
Compton Profile, Ab-Initio Calculations,
4. | DR.JAGRATI SAHARIYA Density Functional Theory, Solar Cell
Materials
Laboratories

Physics laboratory was established in 2010 for 1st year B.Tech courses and are fully
functional. Following experimental facilities are available for B.Tech students.



1 Spray Pyrolysis

SPRAY PYROLYSIS EQUIPMENT




Electrochemical Workstation

Diffraction Grating Set-up

[ij OPPOAS3s56
I Rangor

Magnetic Stirrer with Hot Plate

Equipments in Physics Lab

Sr. No. Equipment
1 Newton'’s Ring Set-up
2 Steward Tangent Galvanometer
3 Plank Constant By LED
4 Standard Spectrometer for Determination of Wavelength of Sodium

Light




5 Semiconductor Zener Characteristic Apparatus
6 Faraday Effect Set-up
7 CdS Cell
8 Hall Effect Experiment Kit
9 Four Probe Experiment Set-up
10 Platinum Resistance Thermometer
11 Copper Constant Thermocouple
12 Sonometer
13 Solar Cell Experimental Kit
14 Optical Fiber Kit
15 Dielectric constant Kit
16 PN Junction Kit
17 Laminar Air Flow Cabinet

List of Experiments

1. To study the I-V characteristics of a PN junction diode
2. Determination of Planck’s constant using LED
3. To study the Hall Effect and to determine

(i) Hall voltage VH

(ii) Hall coefficient

(iii) Charge carrier density

4. To standardize the grating and to determine the wavelength of sodium light by normal
incidence method

5. To determine the resistivity and band gap of a semiconductor using four probe method
6. To determine the wavelength of sodium using Newton’s ring

7. To determine the reduction factor of the given tangent galvanometer (K) and to find out
the horizontal component of earth’s magnetic field (Bh).

8. To determine the frequency of alternating current using a sonometer
9. To determine the wavelength of He-Ne laser using diffraction grating
10. To determine the rotation of polarization plane (¢) as a function of the magnetic field

11. To find the numerical aperture of a given optic fibre and hence to find its acceptance
angle

12. To determine the dielectric constant of a given material



Department of Chemistry

VISION:

To build an interdisciplinary education and research platform of global standard in the field
of sciences and humanities to achieve the comprehensive development of society and nation.

MISSION:

1. To facilitate fundamental understanding of basic sciences and ignite young minds to
deliberate upon critical matters of inquiry in sciences through an interdisciplinary state-
of-art facility.

2. To ease and foster the learning process of the students through soft-skills to hone their
professional skills and to let them achieve growth with value-based orientation.

3. To promulgate various ideologies and conceptions of society and industry to further
contribute towards the sustainable development of these entities.

4. Conduct interdisciplinary research for their possible application addressing science and
technology programmes and potential societal problems of the nation.

5. To constitute a system and culture capable of achieving holistic development of students
and researchers by strengthening interdisciplinary learning.

Department of Chemistry was established in the year 2019 and erstwhile it was an integral
part of Department of Science & Humanities since 2010. Department is teaching Applied
Chemistry course and Applied Chemistry Lab Course for B. Tech 1st year (first and second
semester). Courses. Faculty from the department are also teaching Engineering Chemistry
and Quantum Chemistry courses to other than 1st year B. Tech. Department also offers
various open elective courses for PhD course work. The main goal of offering these courses
is to develop requisite proficiency and abilities to meet the challenges in engineering field to
succeed in engineering career.

Department comprises well-equipped Chemistry Laboratory along with state-of-the-art
research laboratory. Currently ten PhD students are working in the department whereas one
PhD student has been awarded with PhD degree.

FACULTY:

Sr.

N Faculty Profile Specialization
o.




Inorganic & Supramolecular Chemistry and
1 |DR.RAMPAL PANDEY (HEAD) | catalysis

2 | DR. SAROJ RANJAN DE Organic Synthesis & Catalysis

3 | DR. RAKESH KUMAR MISHRA Organic Chemistry & Responsive Materials

4 |DR.PANKAJ KANDWAL Membrane Science & Theoretical Calculations
5 |DR.KAMAL KANT TIWARI Inorganic Chemistry & Ground water Research
Patents:

1. Rampal Pandey, Neha Thakur, Mrituanjay D. Pandey, Co(NO.). Autocatalyzed
Decarboxylation of Itaconic Acid Leads to the Formation of Methacrylic Acid and Co(II)-
MOFs: Fluorescent Co(II)-MOFs Detect Hg:, Fe» and Cuw lons, Indian Patent, 2021
(Granted, Patent. No. 355202; Appl. No. 201811018132).

2. A. Ajayaghosh, A. Mal, Rakesh K. Mishra, D. B. S. Kumar, ]. Jacob, S. Shankar “A Process for
Carbon Dioxide Adsorption Induced Switchable Antibacterial Activity of a Smart Covalent
Organic Framework”. Indian Patent Application No. 202211000696, 2022 (Filed on 6th
January, 2022).

3. R.Kumar, P. S. Behra, D. Tripathi, and Rakesh K. Mishra, “Portable Stair Climbing Mechanism
For The Conventional Trolley”, Indian Patent Application No. 202111055446, 2021
(Published on 10th December, 2021).

4. Design Number: 374256-001, Date: 16/11/2022, Title: Real Time peripheral bed system for
Relaxing spine of patient using stretches intensity and position.



Laboratories:

1. B.Tech Applied Chemistry Laboratory:
(a) Conductometer

Experiment

» To find the strength of hydrochloric acid solution by titrating it against sodium
hydroxide solution conductometrcally

(b) pH-meter

Experiment

» To determine the dissociation constant of acetic acid using pH meter.



(c) Titration Set-up

Experiments

To determine the hardness do the given hard water sample by EDTA method

To determine the rate constant of hydrolysis of ethyl acetate catalyzed by HCl

To determine of dissolved oxygen (D.0.) in the given sample of water

To determine the strength of given solution of ferrous ammonium sulphate (Mohr’s
salt) by titrating it against potassium dichromate Solution

B W e

(d) Synthesis

Experiment

» To Estimate the nickel content in the given sample using Dimethylglyoxime (DMG).



2. PhD Research Laboratory:
(a) Schleck line reaction setup

Experiments/Uses

1. To perform diverse reactions for safely and successfully manipulating moisture- and
air-sensitive compounds.
2. Toremove the last traces of solvent from a sample.

(b) Synthesis of Inorganic Compounds




Experiments

=

To perform various reactions to synthesize new ligands, workup and purification.

2. To execute the synthesis of diverse metal-complexes, sensor molecules, soft
materials, covalent organic frameworks and metal-organic frameworks, their
workup, purification and crystallization.

(c) Synthesis of Organic Compounds

Experiments

1. To make various reactions for preparing new organic molecules followed by workup
and purification.

2. To perform the reactions for developing new catalysts suitable for enhancing the
yield of organic products.

List of Major Equipment for PhD research

1. NMR Spectrometer

» NMR is used for analysis of organic compounds and diamagnetic inorganic
metal complexes



2. Fume-Hood

» Fume-Hood is areaction chamber employed for performing various dangerous
reactions.
3. Rotary Evaporator.

» Rotary Evaporator is wused for vacuum evaporation/drying of
solvents/chemicals.

4. Schlenk line reaction setup




> ltis used for performing various reactions for handling moisture- and air-
sensitive compounds.
5. Chiller.

» Chiller set-up is created to perform various low temperature reactions which
may be explosive at high temperature.
6. Weighing Balance.

» These balances are used for weighing of compounds with 0.0001 gm accuracy.



7. Gaussian 16 & GaussView 6.

These software are used for theoretical calculations of inorganic and organic compounds.

8. UV-Chamber

_ "1 ]
» It is useful for irradiation of samples, monitoring TLC and

L

observing fluorescent
compounds both in the solid and solution state.

RESEARCH GROUP INFORMATION

Dr. RP Pandey Research Group
Department of Chemistry
National Institute of Technol Ut
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Department of Mathematics

With persistent commitment towards quality education, the Department of Mathematics
came into existence in June 2019. Earlier it was the part of Department of Sciences and
Humanities. The department has strength of 05 faculty members including one Associate
Professor and four Assistant Professors to cater the needs of the Under-Graduate and Post-
Graduate programs in the Institute. The department offers core as well as elective courses
for B. Tech, M. Tech. and PhD programs of the Institute. The department offers Ph.D.
program focusing on contemporary areas of fundamental importance and also involved in
conducting workshops, seminars, expert lectures etc. to give extra edge to professional
growth of students from time to time. As far now, four students have been successfully
awarded with PhD degree in Mathematics and total 09 no. of students are currently
pursuing their PhD degree in the department.

The Faculty members have published more than 100 research papers in various reputed
national and international journals and presented many papers in international
conferences. They are regularly invited for delivering guest lectures and invited lectures at
many institutes.

Dr. Tripathi listed in top 100,000 scientists by c-score (with and without self-citations) or a
percentile rank of 2% or above in the sub-field as per September 2022 data-update for
updated science-wide author databases of standardized citation indicators.

Area of specialization of the faculty includes Mathematical Biology, Molecular Dynamics,
Biofluid-Mechanics, Mathematical Modelling, CFD, Pumping Flow, Bone Mechanics,
Microfluidics, Nanofluids, Non-Newtonian fluids, Computational Mechanics, Numerical
Methods, Nonlinear Wave propagation, Gas-dynamics, Approximation Theory and
Summability Theory.

VISION:

To be among one of the best Mathematics Department across the globe by application
oriented teaching and research in Mathematics.

MISSION:

1. Offering undergraduate and postgraduate integrated programs in multi-disciplinary /
inter disciplinary and emerging areas of Mathematics.

2. Developing the world class infrastructure for the teaching and research environment for
the students in the area of interdisciplinary Mathematics.

3. Escalating the interest of students in the discipline of Mathematics for applying it in
complex engineering and scientific problems for the development of the nation.



Faculty Profile

S. No. Faculty Name Specialization

o Computational Mechanics
e Numerical Methods & Analysis

DR. KULDEEP SHARMA e Finite Element Method
L (HEAD) o Extended Finite Element Method
e Computational Mechanics in Smart
Materials

e Bio-fluid Mechanics

DR. DHARMENDRA e Peristaltic Transport
2. : e Microfluidics and Nano fluidics
TRIPATHI ¢ Non-Newtonian Fluids

e Nano-fluids

e Nonlinear Waves

e Quasi-linear hyperbolic systems of PDEs
e Shock Waves and Riemann Problems

e Computational Fluid Mechanics

3. DR. D. B. SINGH

e Mathematical Modelling
e Mathematical Biology

4, DR. NITIN SHARMA e Population Dynamics

o Epidemiology

o Infectious Diseases

e Mathematical Analysis
e Operator Theory

e Fourier Analysis

e Harmonic Analysis

5. DR. KUSUM SHARMA

Computational Laboratory:

Computational Laboratory was established in 2022 for UG/PG and PhD students for
carrying out the research activities related to computational techniques & algorithms and
also for educating the B.Tech students in mathematics through computer programming and
symbolic software.

Following experimental facilities are available in this Lab.

Equipment Quantity Specifications

Desktop Computers 21 Processor: Intel Core i7-12th generation, 32 GB RAM



https://scholar.google.co.in/citations?view_op=search_authors&hl=en&mauthors=label:biofluid_mechanics
https://scholar.google.co.in/citations?view_op=search_authors&hl=en&mauthors=label:peristaltic_transport
https://scholar.google.co.in/citations?view_op=search_authors&hl=en&mauthors=label:microfluidics_and_nanofluidics
https://scholar.google.co.in/citations?view_op=search_authors&hl=en&mauthors=label:non_newtonian_fluids
https://scholar.google.co.in/citations?view_op=search_authors&hl=en&mauthors=label:nanofluids

v4@2.20GHz, Dual Processor (12 Cores), RAM-8GB

Workstation-1 o1 Processor-Intel(R) Xeon(R), CPU E5-2650

8 Cores, 16 Logical Processor, RAM-32GB

Workstation-2 o1 Processor-Intel(R) Xeon (R), W-2245 CPU@3.90GHz,

Online UPS o1 10KVA

Department of Humanities and Social Sciences

With a persistent commitment towards value-oriented education, the Department of
Humanities and Social Sciences came into existence in June 2019. It had been striving to
reach the higher goals of global standards as a part of department of Sciences and
Humanities since 2010 up to its inception as a separate department. The department
facilitates multifarious and valued added learning to B. Tech, M. Tech. and PhD students.
The department offers various courses in Communication English, Social Sciences,
Literature and Cinema, Screenwriting and Creative Writing catering to the academic and
extra-curricular needs of the students. These courses proliferate and strengthen the
professional and personal growth of students. The department strives to create learning
environment that is inclusive and diverse and promotes better learning experience and
outcome. It conducts workshops, seminars, conferences to give extra edge to professional
growth of students from time to time. It also organizes expert lectures, curriculum
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development workshops by inviting eminent experts from IITs, NITs and Central
Universities.

VISION:

To achieve humanistic development of techno-savvy students into socially responsible
individuals in the service of community and nation at large.

MISSION:

Facilitating students with communicative excellence and life skills and preparing
them to achieve glocal competence.

Igniting young minds to build critical thinking and creative perception towards their

social surroundings.

Promulgating social values and ethical behavior and to contribute towards the
sustainable development of industry and society.

Fostering inter-disciplinary research in the discipline of humanities and social
sciences, contributing towards the growth of community and nation at large.

Faculty Profile
S.No. | Name Specialization
1. | Dr. Renu Bhadola | Postcolonial Studies, Environmental Studies, Cultural

Dangwal (HoD)

Studies, Children’s Literature, Indian English Writing,
ELT & Communication

Dr. Ajay Kumar Chaubey

On Lien

Dr Rashmi Raina

(Teaching Associate)

Sociology of Planning and Development, Sociology of
Media and Communication

Communication Skills Laboratory

The department has well equipped Communication Skill Laboratory. It is a platform which
offers an assortment of tools to sharpen basic LSRW skills of students. It caters to students’
unique needs by which each student feels confident, secure and appropriately challenged.
The lab is furnished with 25 computers and audio-visual technical tools. Lab facilitators
locate and incorporate a variety of resources to accommodate students via audio-visual,




tactile and kinesthetic methods. The English language communication skills laboratory
course i