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’ ‘DR. BABASAHEB AMBEDKAR MARATHWADA UNIVERSITY

CIRCULAR NO. ACAD/NP/M.E./Syllabi/189/2013
It is hereby informed to  all concerhed that, on

recommendations of the Faculty of Engineering and Technology,
"Hon’ble Vice-Chancellor has accepted the following
“Revised Syllabi  with Cumulative Grade Point

Average |CGPA|” under the Faculty of Engineering &
‘Technology on behalf of the Academic. Council Under
Section-14(7l of the ‘Mah'arasl_;tra Universities Act, 1994

as appended herewith :-

8r. | Revised Syllabi

No. _ : '

[1] | Revised Syllabus of M.E. [Computer Networking Engg.],

" [2] | Revised Syllabus of M.E. [Structural Engineering],

;\@ 3] | Revised Syllabus of M.E. [Water Resources Engineering],
“| [4] | Revised Syllabus of M.E. [Environmental Engineering],
I5] | Revised Syllabus of M.E. [Software Engineering],

[6] | Revised Syllabus of M.E. [Computer Science],

[7] | Revised Syllabus of M.E. [Control System Engineering],
[8] | Revised Syllabus of M.E. [Heat Power], .

[9] | Revised Syllabus of M.E. [Manufacturing Engineering],

[10] | Revised Syllabus of M.E. [Electronics],

[11] | Revised Syllabus of M.E. [Electronics & Telecommunication],

[12] | Revised Syllabus of M.E. [Embedded System],

[13] | Revised Syllabus of M.E. [Communication Engineering]2

[14] | Revised Syllabus of M.E. [Digital Communication],

[15] | Revised Syllabus of M.E. [Biotechnology], _

[16] | Revised Syllabus of M.E. [CAD/CAM],

—%.- Revised Syllabus of M.E. [Thermal],

~+{ [18] | Revised Syllabus of M.E. [Design Engineering],

onwards.

‘This is effective from the Academlc Year 2013-2014 and .
All concerned are requested to note the contents of this circular
and bring the notice to the students, teachers and staff for their
information and necessary action. )
SYLLABI / 2013/14092-100 : M WM
V.C.14{7] A-08. ' , o'f

-

"

University Campus,
Aurangabad-431 004.
_ REF.No. AcaD/ NP/ M.E./

% b % %
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1)

2]

20
. Copy forwarded with compliments to :-

The Principals, affiliated concerned Colleges,
Dr. Babasaheb Ambedkar Marathwada University.

The Director, University. Network & Information Centre, UNIC, with
a_request to upload the above all syllabi on University Website

{www.bamu.net]

Copy to :-

The Controller of Examinations,

The Superintendent, [ Engineering Unit |,

The Programmer [Computer Unit-1] Examinations,
The Programmer [Computer Unit-2] Examinations,

The Superintendent, [ Eligibility Unit | ,

The Director, [E-Suvidha Kendra], in-front of Registrar” s Quarter, -
Dr. Babasaheb Ambedkar Marathwada University, ‘
The Record Keeper,

Dr. Babasaheb Ambedkar Marathwada Un1vers1ty

5*%7160613/-
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Dr. Babasaheb Ambedkar Marathwada University Aurangabad.

Faculty of Engineering & Technology

Rules and Regulations for MLE. & M.Tech. Courses

» What is a credit system

A credit system is a systematic way of describing an educational program by attaching

credits to its components. The definition of credits in higher education systems may be

based on different parameters, such as student workload, learning outcomes and contact
hours.
» Advantages of the Credit System

e Represents a much-required shift in focus from teacher-centric to learner-centric
education since the work load estimated is based on the investment of time in
learning, not in teaching. ,

¢ Helps to record course work and to document learner work load realistically since all
activities are taken into account-not only the time learners spend in lectures or
seminars but also the time they need for individual learning and the preparation of
examinations etc.

e  Segments learning experience into calibrated units, which can be accumulated in
order to gain and academic award,

» Helps self-paced learning. Learners may undertake as many credits as they can cope
with without having to repeat all the courses in a given semester if they fail in one or
more courses. Alternatively, they can choosé other courses and continue their studies,

» What is Grading? ,

The word Grade derived from the Latin word gradus, meaning, step. Grading, in the

educational context is a method of reporting the result of a learner’s performance

subsequent to his evaluation. It involves a set of alphabets which are clearly defined and
designated and uniformly understood by all the stake holders. A properly introduced

grading system not only provides for a comparison of the learner’s performance but it
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also indicate the quality of performance with respect to the amount of efforts put in and

the amount of knowledge acquired at the end of the courses by the learners.

» CURRICULUM:
1.1 Curriculum:
Every program with specialization has a prescribed course structure which in general
terms is known as Curriculum. It prescribes course to be studied in each semester; the
relevant information containing course structure along with detail syliabus for each
course of each program is updated periodically and is uploaded on the website.
1.2 Semesters:
The Faculty of Engineering & Technology implements a credit based curriculum and
grade based evolution system for P.G. program is of four semesters. The academic
courses are delivered in the first two semesters. Dissertation work is carried out by a
student in the third and fourth semester. The first semester begins in the last week of July
ends by the last week of November while the second semester begins in the first week of
January and ends by the second week of May. Total duration for each semester is
generally of 20 weeks including the period of examination, evaluation and grade
declaration.
1.3 Course Credit: ,
Education is organized around the semester-based credit system of study. The prominent
features of the credit system are a process of continuous evaluation of a student’s
performance/progress and flexibility to allow a student to progréss at an optimum pace
suited to his/her ability or convenience, subject to fulfilling minimum requirements for
continuation.
A student’s performance/progress is measured by the number of credits that he/she has
earned, ie. completed satisfactorily. Based on the course credits and grades obtained by
the student, grade point average is calculated. A minimum grade point average is required
to be maintained for satisfactory progress and continuation in the program. Also a
minimum number of earned credits and a minimum grade point average shoukd be
acquired in order to qualify for the degree. All programmers are defined by the total

credit requirement and a pattern of credit distribution over courses of different categories,
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1.4 Course credits assignment

Each courses, except a few special courses, has a certain number of credits assigned to it
depending upon its lecture, tutorial and laboratory contact hours in a week. This
weightage is akso indicative of the academic expectation that includes in-class contact and
self-study outside of class hours.

Lectures and Tutorials: One lecture or tutorial hour per week per semester is assigned
one credit.

Practical/Laboratory: One laboratory hour per week per semester is assigned one credit,
Example: Course: XYZ Engg: 4 credits (3-1-2)

The credits indicated for this course are computed as follows:

3 hours/week lectures = 3 credits

1 hours/week tutorial = | credit

2 hours/week practical =2 x 0.5 = 1 credit

2 hours/week seminar = 2 x 0.5 = 1 credit

Dissertation seminar = 2 x 1= 2 credit

(3-1-2) 3 credit course = (3 h Lectures + 1 h Tutorial + 2 h Practical) per week

= 6 Contact hours per week

1.5 Earning Credits

At the end of every course, a lktter grade is awarded in each course for which a
student had registered. On obtaining a pass grade, the student accumulates the course
‘credits as earned credits. A student’s performance is measured by the number of credits
that he/she has earned and by the weighted gfade point average.

The credit system enables continuous evaluation of a student’s performance, and
allows the students to progress at an optimum pace suited to individual ability and

convenience, subject to fulfilling minimum requirement for continuation.
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1.6 Evaluation System
1. Semester Grade Point Average (SGPA) =

SUM (course credits in passed courses X earned gréde points)

SUM (Course credits in registered courses)

2. Cumulative Grade Point Average (CGPA) =

SUM (course credits in passed courses X earned grade points) of all Semester

SUM (Course credits in registered courses) of all Semester

3. At the end of M.E & M. Tech Program, student will be placed in any one of the
divisions as detailed below.(According to AICTE Handbooks)
I Division with distinction : CGPA > 8.25 and above
I* Division 1 CGPA 2 6.75 and < 8.25
™ Division : CGPA > 6.75 and < 6.25

" Asper AICTE Handbook (2013-14), new gradation suggested as follows,

Table 1
Grade Point Equivalent Range
6.25 55%
6.75 60%
7.25 65%
7.75 ‘ 70%
8.25 75%

Conversion of CGPA to percentage marks for CGPA > 5.0 can be obtained using
equations.

Percentage marks = (CGPA X10) - 7.5

Anexample of these calculations is given below:

Typically one example for academic performance calculations of semester -1
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Table 2
Course No. Course Grade Earned Grade Points
(n Credit Awards Credit Points Secured
(2) (3) (4) 3 (6)=(4) x (5)
Subject 1 4 B 4 6 24
Subject 2 4 C 4 5 20
Subject 3 4 9] 4 10 40
Subject 4 4 A+ 4 8 32
Subject 5 4 - C 4 5 20
Seminar 2 A++ | 2 9 18
Total 22 22 38 134

I. Semester Grade Point Average (SGPA)= (134)
=6.09

(22)

2. Cumulative Grade Point Average (CGPA) =
Cumulative points earned in all passed courses = 134 (past semester) + 134 (this sem.) =
268

Cumulative earned credits = 22 (past semesters) +22 {this sem) = 44
¥ (134 +134) -
=6.09
¥ (22+22)
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System Evaluation Table

Table 3
Grade Grade Marks Obtained (%) Descripiion
Points Regular Re- Summer Performance
Semester | Examination | Semester
Examination/Re-
appear

0 10 91-100 - -- Qutstanding
At 09 86-90 91-100 91-100 Excellent
A+ 08 76-85 86-90 8190 Very Good
A 07 66-75 76-85 71-80 Good
B 06 56-65 66-75 61-70 Fair
C 05 46-55 56-65 51-60 Average
D 04 40-45 40-55 40-50 Poor
F 00 Belowd0 | Belowd0 | Below 40 Fail
EE Incomplete
wWw Withdrawal
XX - -- - -- Detained
ABSENT | -- -- - -- Absent
PP - - - - Passed (Audit

Course)
NP - - -- - Not Passed (Audit

Course)
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Grade Awards:

D)

A ten point rating scale shall be used for the evaluation of the performance of the
student to provide letter grade for each course and overall grade for the Master’s
Programme. Grade poinés are based on the total number of marks obtained by
him/her in all the heads of examination of the course. These grade points and their

equivalent range of marks are shown separately in Table-4.

Table 4: Ten point grades and grade description

Sr.No. Equivalent Grade Points | Grade Grade
Percentage Description -

| 90.00 - 100 10 O Quistanding
2 80.00-8999 |9 At+ Excellent
3 70.00-79.99 |8 A+ Exceptional
4 60.00-69.99 |7 A Very'Géod
5 55;.00 ~5999 1|6 B+ Good
6 50.00 - 5496 |55 B Fair
7 45.00-49.99 |5 C+ Average
8 40.01 —44.99 4.5 C Below Average
9 40 4.00 D Pass
10 <40 0.00 F Fail

- 10 -
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ii)

iii)

Non appearance in any examination/assessment shall be treated as the student
have secured zero mark in that subject examination/assessment.
Minimum D grade (4.00 grade points} shall be the limit to clear/pass the
course/subject. A student with F grade will be considered as ‘failed’ in the
concerned course and he/she has to clear the course by reappearing in the next
successive semester examinations. There will be no revaluation or recounting
under this system,

Every student shall be awarded Grade points out of maximum 10 points in each
subject (based on 10 Point Scale). Based on the Grade points obtained in each
subject, Semester Grade Point Average (SGPA) and then Cumulative Grade Point
Average (CGPA) shall be computed. Resuks will be announced at the end of each
semester and cumulative Grade card with CGPA will be given on completion of

the course.

-11 -



NPC.JD-_F_Revised_Syllabus_of ME.Water_Resources_Engineering..doc

Proposed Coding System of M.E/M.Tech Subjects

Six Digit Code for a subject (PG Course)

Digits —— 123 4 56
Sr. No. Brarch Branch Year Subject
code

1 Electronics MEX PG | year — 6 Semester —I/I11
2 Communication Engineering MEC PG Il Year-7 1-20 Theory

3 Electronics & Telecom. MET 21-30 Practical
4 Digital Communications MDC! 31 Dissertation-1
5 Embedded System MES 41-49 Electives
6 Structure Engineering MSE -~ Semester—I1/IV
7 Environmental Engineering MEV 51-70 Theory
8 Water Resource Engineering MWR 71-80 Practical
9 Computer Engineering MCE 81 Dissertation-I]
10 Computer Network MCN 91-99 Ekctives
11 Software Engineering MSW

12 Mechanical Engineering MME

13 Thermal Engineeting MTE

14 CAD/CAM MCC

15 Manufacturing MMF

16 Heat Power MHP

17 Machine Design MMD

18 M.Tech Mechanical MTM

19 CSE &IT MCI
20 Manufacturing Processingi MMP

Engineering

Note: - Kindly, Aliot Same Code for same Electives/ subjects for different branches to

avoid repetitions of Question papers/settings/assessments.

-12 -
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DEGREE OF MASTAR OF ENGINEERING
{Course with effective from academic year: 2013-2014)

'| The examination for the Degree of Master of Engineering will be held in four

semesters, M.E. Semester-1, M.E. Semester-11, M.E. Semester-11I, and M.E.
Semester-1V in case of full time course.

11

Rules & Eligibility

Rule for admission to P.G. Degree course in Engineering and Technology as
per rules and regulation of AICTE/DTE & Dr. Babasaheb Ambedkar
Marathwada University, Aurangabad.

i

Evaluation method

Each theory course will be of 100 marks and be divided in to internal
examination of 20 marks and semester examination of 80 marks (20+80=100
marks). Each practical course will be of 50 marks -

There shall be two class tests within a semester. First based on 40% syllabus

taught and second based on 60% syllabus taught. The setting of question
paper and assessment will be done by the concerned teacher who has taught
the syllabus. Average marks obtained out of two examinations will be
considered for the preparation of final sectional marks/ grade.

The Question papers in theory subjects shall be set by the Examiners
appointed for the purpose by the University on the recommendations of the
Board of studies of the concerned PG Course.

The assessment of the term work for any subject will be done by recognized
post-graduate teacher. '

To pass the examination a candidate must obtain a minimum CGPA of 6.25
(CGPA to the scale 0of 10).

Candidate who secures CGPA > 6.25 and CGPA < 6.75 declared to have
passed examination in second class,

Candidate who secures CGPA > 6.75 and CGPA < 8.25 declared to have
passed examination in first class.

Candidate who secures CGPA > 8.25 declared to have passed examination in
first class with distinction.

13-
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v

In case candidate fails to get D grade in one or more heads of passing
examination, he will be allowed at his option, to reappear for only those
heads of passing in which he has failed or got less than D grade at subsequent
examinations,

The grades obtained by the candidate in any head of passing at the
examination will be carried forward unless the candidates reappear for the
head of passing in accordance with ref. 1V (1)

In case the candidate passes in all heads of passing under M.E. Semester-I,
M.E. Semester-lI examination and obtained a minimum CGPA of 6.25 in
M.E. Semester-I, M.E. Semester-1] taken together as required under ref. [1(2)
above, he will not be allowed to reappear for any head of passing under M.E.
Semester-1, M.E. Semester-I1 in accordance with ref 1V(1)

A candidate will not be allowed to appear for M.E. Semester-III examination
unless he passes in all heads of passing under M.E. Semester-I, M.E.
Semester-Il examination and obtains a minimum CGPA of 6.25 in ME,
Semester-1, M.E. Semester-1I taken together under reference 11(2).

Whenever a candidate reappears for M.E. Semester-111 and M.E. Semester-IV
examinations he will have to. resubmit the dissertation with suitable
modification and must also reappear for oral examination on it.

A candidate registered for M.E. Examination must clear his examination
within five years from the date of registration.

Attendance Requirement

1

Each semester of the course shall be treated as a separate unit for calculation
of the attendance

A candidate shall be considered to have satisfied the atiendance requirement if
he/she has attended not less 75% of the class in each subject: of all the
semesters {Theory, Laboratory, Semester Practical training and Dissertation
work) actually conducted up to the end of the semester.

A Candidate, who does not satisfy the attendance required, mentioned as
above, shall not be eligible to appear for the Examination of that semester and
shall be required to repeat that semester along with regular students later.

The Principal of the concerned College shall display regularly, the list of such
candidates who fall short of attendance, on the Notice Boards.

14 -
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The list of the candidates falling short of attendance shall be sent to the
University at least one week prior to the commencement of theory/practical
examination, whichever is earlier.

VI

The following are the syllabi in the various subjects of the examination for the
Degree of Master of Engineering.

- 15 -
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FACULTY OF ENGINEERING AND TECHNOLOGY
Proposed Revised Structure of M.E, (W.R.E.)

CONTACT

SEMESTER- I HRS.PER /WEEK EXAMINATION SCHEME
SUB - - . . Exam
Code, SUBJECT TH | Tu | P.{ TOTAL | TH. | cT [ TW.] P | TOTAL | (HRS) | CREDITS
MWR601 | Computational | 3 | 1 |- 4 80} 2| - - 100 3 . 4
and Statistical
Methods .
MWRG02 | Engineering 3|1¢7- 4 80 | 20 | - - 100 3 4
Hydrology & ’
Hydrologic
Systems - .
MWR603 | Ground Water | 3 | 1 | - 4 80 | 20§ - - 100 3 4
Engineering
MWR604 | Advanced 311{- 4 80 20| - - 100 3 4
3 Fluid
Mechanics ‘
TMWRG-n Elective - I 3f11]- 4 80 | 20} - - 100 3 4
0
MWR 641 ;
MWR621 | Labrotary-1 - 2y 2 - - - | 5¢ 50 - 1
MWR622 Softwarelab-1 | - 4 4 - - {150 50 - 2
MWR623 | Seminar -1 - 2 2 - -].- f50] 50 - 1
/ Total 15151}8 28 400 | 100 | 50 | 200 | - 650. “ 24
: CONTACT ; K
SEMESTER - . II HRS.PER /WEEK. EXAMINATION SCHEME
Th.
‘SUB : Bxam
- Code. SUBJECT TH | Tu | P | TOTAL | TH. | CT | TW.{ P | TOTAL | (HRS) | CREDITS
MWR651 | Hydraulic 3 p14- 4 8 | 20| - - 100 {3 4
Structures - :
MWR652 | Water 3 (11}- 4 80 {201 - - 100 3. T4
Resources - g
Systems
Planning &
. Management : .
MWR653 | Land & Water | 3 | 1 |- 4 80 f2 | - - 100 3 4
- Management -
MWR654 | Channel & 3111%- 4 80§ 2| - - 100 3 4
River R -
Hydraulics .
MWRG691 | Elective - IT 3111~ 4 80 20| - - 100 3 4
To L0 :
693 i
MWR671 | Labrotary-1I -{-12 2 - - - | 5] -50- - 1
MWR672 | Software lab - -1 - 14 4 - - {50 50 - 2
1 .
MWR673 | Seminar -I1 -] - 2 - - - | 50 50 - 1
Total 1155 |8 28 400 |1003 50 |100| 650 - 4

- 16 -
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Th. = Theory, Tu = Tutorial, P = Practical, CT = C}ass Test, TW = Term Work

CONTACT
SEMESTER- 1l | HRS.PER /WEEK EXAMINATION SCHEME
: Th.

SUB - TH Exam | CREDI
Code. SUBJECT |1/ T P | TOTAL cr|™w.| p | ToTAL | HRS) | TS
MWR72 | Dissertation-1 | -| -] 12] 32 | - | - | 50 | 50 | 100 - 12
1

Total ooj1z] 12 | 0 [0 50 |50 100 . 2
TCONTACT : ‘
SEMESTER- IV HRS.PER /WEEK EXAMINATION SCHEME
. Th.

SUB _ TH _ TOTA | Exam | CREDI
Code. | susjict |L{1 P | TOTAL crlmw.|p| v |mrey| TS
MWR77 | Dissertation-1 |-|-|20] 20 | - | - | 100 |200| 300 n 30
1 . ) :

Total alo[20] 20 10 [0 100 [200] 300 20
Tatal of Semester I to IV 1700 80
3

- 17 -
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MWR601 : COMPUTATIONAL AND STATISTICAL METHODS

Teaching Scheme : Exam Scheme:

Theory:3 hrs/week Theory: 80 Marks, Class Test: 20
Tutorial: 1hrs/week Credit: 4

UNIT 1

Numerical Solution of Ordinary Differential Equations : Solution by Taylor's Series,
Euler's Method, Runge Kutta Methods, Solution of Algebraic and Transcendental
equations, Newton Rapson, Bisection method.

UNIT I

Finite Elements method : Basic Concepts, Solution of Discrete Problems, Steady State
and Time Dependent Continuous Problems, Application of Finite method through
illustrative examples.

UNIT 111

Classification and Presentation of data, Basic Concepts of Probability, Probability
Axioms, Analysis and Treatment of Data, Population and Samples, Measures of Central
Tendency Measures of Dispersions, Measures of Symmetry.

UNIT 1V

Probability Distributions : Discrete and Continuous Probability Distribution Functions -
Binomial, Poisson, Normal, Lognormal, Transformations to Normal Distributions,
Extreme Value Distributions, Parameter Estimation - Methods of Momenis, Method of
Maximum Likelihood, Probability Weighted Moments and Least Square Methods.

UNITV

Regression Analysis : Simple Linear Regression, Evaluation of Regression ~ Confidence
Intervals and Tests of Hypothesis - Multiple linear Regression -~ Correlation and
Regression Analysis.

UNIT VI

Fuzzy logic, Neural Networks and Genetic Algorithms : Introduction, Concepts, Basic
Fuzzy Mathematical Operations, Mathematical Model of Neuron, Learning Algorithms,
Architecture, Introduction to genetic algorithm, Operators, Applications.
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Recommended Books

1. Gupta S.P. (1999) “Statistical Methods “, S. Chand & Sons

2. Hann C.T,, (1995), “Statistical Methods in Hydrology”, East West Press, New
Delhi.

3. Sastry, 5.5. (1995), “Introductory Methods of Numerical Analysis “, Prentice
Hall of India (P) Ltd., New Delhi.

4, Rao V & H. Rao, (1995), “C++, Neural Networks and Fuzzy Logic, BPB
Publications, New Delhi.

5. Goldberg, D.E. (200), “Genetic Algorithms in Search, Optimization &
Machine Learning”, Addison Wesley Longman (Singapore) Pte. Ltd., Indian
Branch, Delhi.

-19 -
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'MWR6'02 ENGINEERING HYDROLOGY

AND HYDROLOGIC SYSTEMS
Teaching Sc_heme : . ' ‘Exam Scheme:
“Theory:3 hrs/week : Theory: 80 Marks, Class Test 20
Tutorial: 1hrs/week ' . Credit; - 4 '

UNITI :
Introduction : Hydrologic cycle, Physical and systems Approach, Systems concept,
Linear and non linear systems, Lumped and Distributed Systems, Deterministic and
S Stochastlc Systems, Time: Invariant Systems, Nature of Problems in Engineering
Co Hydrology : '

UNITII - ‘
Hydrograph Analysis : Infiltration, Effective Ramfa]I Runoff Runoff components,

direct Runoff Hydrograph

" Unit Hydrograph Theory Linear Time Invariant System, Response Functions of Linear
Systems, Derivation of Non Parametric Unit Hydrograph from Single Storm and Multi
. Storm Events S-Curve Hydrograph Instantaneous Unit Hydrograph

UNIT III .
Rain fall: Run off Analy31s Rev1ew of rational Methods, Conceptual Meodel, Clark and

nash Models Derivation of Unit Hydrograph for ungauged catchments Synthetic unit
Hydrograph :

UNIT IV ‘ ' ' ‘

Hydrologic " Statistic: Probabilistic Treatment .of Hydrologic Data, Frequency and
Probability Functions, Statistical parameters, Frequency analysis, annual maximum and
‘partial duration series models, Regional frequency analysis, Design ﬂood.

UNITV - - )
Hydrologic Flood Routing: Reservoir routing, channel routxng, estimation of ﬂood
routing models, flood forecasting, analog models, real time flood forecasting. '

UNIT VI

Applications of remote sensing and GIS in hydrology: Geomorphologlc hydrologlcal
Land use and soil mapping using remote sensing, Evaluation of water resources
potential using remote sensed data, Areal Assesment of floods Inundated Areas, Soil
moisture areas and pollution of River Waters, Watershed Management Using Remote
Sensing Techniques, Concepts of G'eograptucal information Systems (GIS} and its
Appllcatlon in Hydrologic Studies. =
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Recommended Books

1.

NN

Chow, V.T. Maidment, D.R. and Mays, LW. (1988), “Applied Hydrology”.
McGraw Hill inc. N. York.

Singh, V.P. (1985), “"Hydrologic Systems”, Prentice Hall, N. York

Singh, V.P. (1992), “Elementary Hydrclogy”, Prentice Hall of India, N Delhi.
Haan C.T. (1995), “Statistical Methods in Hydrology”, East West Press, New
Delhi.

Viessman, W, Lewis, G.L. and Knapp, ].W. (1989), “Introduction to Hydrology”,
Harper and Row Publications Inc. Singapore.

Ponce, W.F. (1987), “Engineering Hydrology, “Remote Sensing and Image
Interpretation”, John Wiley & Sons.

Lillesand, T.M. and Kiefer, RH. (1993) “Remote sensing and Image
Interpretation”, John Wiley & Sons.

-21-
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MWR603 : GROUND WATER ENGINEERING

Teaching Scheme : Exam Scheme:
Theory:3 hrs/week Theory: 80 Marks, Class Test: 20
Tutorial: Thrs/week Credit: - 4

UNIT I: Hydrogeology

Porosity and permeability of Rocks, Groundwater in Igneous, Metamorphic
Sedimentary rocks and non industrated sediments, hydro geclogical regions of India,
surface and subsurface geophysical methods for groundwater explorations.

UNIT I1 : Well Hydraulics

Aquifers and aquifer parameters, Darcy’s law, hydraulic conductivity and its
characteristics, Dupuit's equation, groundwater flow direction, steady groundwater
flow, groundwater flow equation, estimation of aquifer parameters from pumping test
data, graphical techniques and their limitations, groundwater well losses, interference
among wells, potential flow, image well theory and its applications in groundwater
flow.

UNIT I
Water well design and well drilling: Well screen, development and completion of wells,
rotary drilling and rotary percussion drilling, maintenance of wells.

UNIT IV
Groundwater management: Conjunctive use, alternative basin yields, artificial recharge
of groundwater, groundwater quality, case study.

UNIT V

Groundwater modeling: Groundwater flow, mathematical analog and digital modeling
case studies, regional groundwater modeling.

Recommended Books

pury

Todd, D.K. (1995), “Groundwater Hydrology”, John Wiley & Sons, Singapore.

Raghunath, HM. (1992) “Groundwater” Wiley Eastern Ltd., N, Delhi.

3. Garg, SP. (1993) “Groundwater and Tube Wells”, Oxford and IBH Publishing
Co. N. Delhi.

4, Domenico (1972), “Concepts and Models in Groundwater Hydrology”, McGraw

Hill Ine., New York.

o
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MWR604 : ADVANCED FLUID MECHANICS

Teaching Scheme : Exam Scheme:
Theory:3 hrs/week Theory: 80 Marks, Class Test 20
Tutorial: 1hrs/week Credit: -4

UNIT I: Introduction

Survey of Fluid Mechanics, Structure of Fluid mechanics based on Rheological,
Dilational, Temporal Variation, Fluid Type, Motion Characteristics and spital
Dimensionality Considerations, Approaches in Solving Fluid Flow Problems,
Fundamental Idealizations and Descriptions of Fluid motion, Quantitative definition of
Fluid and flow, Reynolds Transport Theorem, Mass Momentum and energy
conservation Principles for Fluid Flow.

UNIT II: Potential Flow

Frictionless Irrotational Motions, 2-dimensional Stream Function and Velocity Potential
Function in Cartesian and Cylindrical Polar Coordinate Systems, Standard patterns of
Flow, Sources, Sink, Method of images in Solving Groundwater Flow problems,
methods of Conformal Transformations.

UNIT III: Differential analysis of fluid flow

Study of Local Behavior, Differential Approaches in Analysis Viscous Flows, Equation
of Motion of Viscous flow, Navier - Stokes Equations, Exact and approximate solution
of N-S equations, Hele - Shaw Flow, Creeping Flow past a sphere, Boundary layer
concepts, Prandtl’s Boundary Layer Equations, Laminar Boundary Layer Along a Flat
Plate, Integral Momentum Equation, Blassius Solution,

UNIT IV: Turbulence in Fluid Flow

Origin of Turbulence, Statistical analysis of turbulence, Reynolds equations for
turbulence, Theories of Turbulent shear Stresses, Velocity disttibution in smooth and
rough pipes, Resistance coefficients for pipes, Turbulent boundary layer and boundary
Iayer separation.

UNIT V: Design of Testing of Models
Design of an experiment, Dimensional Analysis, Complete set of Dimensional Analysis,
Practical Significance of Key Modeling Parameters, Design of Model and model tests.

UNIT VI: Computational Fluid dynamics

Introduction and fundamentals, equation of motions, solution procedure, grid
generation, and boundary conditions, laminar, turbulent and open channel flow, CED
calculations.

Recommended Books

1) Valentine, H.R. (1970), “Applied Hydrodynamics”, International Text
Butterworth,

2) White, F.M. (1980), “Viscous Fluid Flow”, McGraw Hill Pub. Co. N, York

3) Yalin, M.S. (1971) “Theory of Hydraulic Models”, McMillian Co.

4) Mohanthy A.K. (1993) Fluid Mechanics”, Prentice Hall of India, New Delhi.

9
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MWR641: Elective -1 (WATER SUPPLY SYSTEMS)

Teaching Scheme: Exam Scheme:
Theory:3 hrs/week Theory: 80 Marks, Class Test 20
Tutorial: Thrs/week Credit: -4

UNIT I: Introduction

Water Requirements , Sources of water, water Supply , water Supply Considerations
Water Quality , Drinking Water Standards, Secondary Standards - Toxics, Water
Pollutants, Quality Criteria for surface Water ,purpose of Water Treatment -Selection
of Water processes.

UNIT II: Conventional Treatment processes

sedimentation , type of sedimentation , Zone Setting Filtration ,Gravity Granular ,-
Media Filtration ,Head Losses , Back Washing and Media Filtration , Head Losses, Back
Washing and Media Fluidization- Pressure Filters -slow sand Filters, Coagulation and
flocculation Coagulants, Coagulant aids, Rapid Mixing Devices, Disinfection Methods
,Fluoridation, De fluoridation

UNIT iII; Water Softening
Lime Soda Process ,Variations-Ion Exchange Softening and Nitrate Removal

UNIT IV: Iron and Manganese Removal
Iron Corrosion, Water Stabilization ~Cathodic Protection.

UNIT V: Test and Odour
Method of control, Aeration, Adsorption and Control of Algae Growth,

UNIT VI: Reduction of Dissolved Salt
Distillation, Reverse Osmosis, Electrolysis

Transportation and Distribution of Water: Aqueducts, Hydraulic Consideration, Design
of Transportation System, Distribution Reservoirs and Service Storage.

Recommended Books

1.ViessmanJr.,mark ] Hsmmer (1990) Water Supply and Pollution Control. McGraw
International Edition

2. Peavy H.S.Row ,D.R.and Techbanaglous, G(1995) Environmental Engineering
McGraw International Edition

3. Fair, Geyer , okun (1990) Water Supply Engineering John Wiley

3. Turbuit T H'Y (1998) “Principles of Water Quality Control”, Pergamon Press.

10
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'MWR642 : Elective - I (TECHNIQUES OF WATER APPLICATION)

Teaching Scheme : ‘ Exam Scheme:

Theory:3 hrs/week Theory: 80 Marks, Class Test 20
Tutorial: Thrs/ week ‘ . Credit: -4 :

Water Conveyance Techniques : ’

< UNITI . : -
Conveyance through Open channel, Lmed and umlined channels, types of linings and
economics of lined channels.

UNIT I .

Cross-dramage works and regulating structures. Types of C.D. works such as
aqueducts, super-passage, canal siphoris and culverts. There layout and hydraulic
design concept.

UNITIH | :
Main hgad regulators, cross regulators and distributory. head regulators Theu layouts

and hydraullc design considerations,
Conveyance through closed conduit system, elements, controlling devices, general
concepts of hydraulic design.

Water Appli‘cation Techniques:

UNIT IV

Lift irrigation- General concepts, elements of lift Imgatlon schemes Design
consideration involved in intake well, ]ackwell rlslng main and distribution system.
Concept of cost economics: . .

"UNITV
Drip Irrigation: General concept, advantages and d;sadvantages Components of system

types of sprinklers, design concepts.

-

UNIT VI

Sprinkler 1rr1ganon General concept, advantages and dlsadvantages Components of -

the system types of sprmklers, des:gn concepts.

Recommended Books

1 Israelsen Henson- “Irrigation Principles.and Practlces”, ]ohn Wlley . )
2 Finkel, H.J-“Hand Book of irrigation Technology” CRC Press Inc., Florlda

3 ‘Cuenca, R, H.- “Irrigation system design” Prentice Hall. '
4 Khushani-“ Irrigation system design-Voi. IIl Oxford and IBH.

11
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- MWRG643: Elective- I (GIS APPLICATIONS IN WATER RESOURCES

ENGINEERING)
Teaching Scheme : Exam Scheme:
Theory:3 hrs/week , - Theory: 80 Marks, Class Test 20
- Tutorial: Thrs/week- - ' Credit: - .

‘ UNITI
" Introduction Scope of Remote Sensing and GIS in Water Resource and Environmental
: ‘Systems Geomorphological, Hydrological and Land use Mappmg

Evaiuatlon of Water Resources Potential Rainfall Runoff modelmg usmg remote sensing
inputs,

UNIT II
Flood and Draught Studies, Flood plane zoning - inundated areas - - evaluation maodels
- Draught asmgnment and monitoring. '

UNIT III :
Command Area Studies - Croppmg patterns, condltlons of crops, 1rr1gat10n system
performance crop yield estimation. :

UNIT IV’

GIS, Hydrology and Resources- Management - Watershed development ‘measurement

- options, inventory.
Remote.Sensing in Show Cover Studies - Snowmelt Runoff.

UNITV
] Reservoir Sedlmentatlon, Frosion and Deposmon - Catchment Area Treatment -
" Bstimation of Sedlment Load - Use of models.

UNIT VI
Environmental Applications - Urban Storm water Studies - Soxl waste management -

Wet]ands nonpomt sources pollution,

Recommended Books

1. Lillesand TM:. and Kiefer RW, (1993), Remote Sensmg and Image

Interpretation” John Wiley and Sons, N York

2. Swain PH, and SM. Davis, (1987), “Remote’ Sensmg The Quantxtahve’

. Approach”, McGraw Hill Publishing Company, N. York.’

3. Lyon, J.G. and McLarthy, J., (1995), “Wetland and Environmental Apphcatlon of i

GIS”, Lewis Publisher, Washmgton

12
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NG

MWR621 : Laboratory I

Teaching Scheme: Exam Scheme:

Practical : 02 Hours / Week ' Practical Exam : 50 Marks
C - Credit: 1 -

Performance of experiments based on studies is expected by the candidates durmg Lab-

‘Iwork. Any flve foilowmg experiments are required to perform in the laboratory.,

~ Flow around immersed lamina usmg Hele shaw model
~ Study on electric analogy apparatus. -
© Verification of Bernoulli’s equation. -

Study of Hydraulic Jump. -

- Determination of discharge coefficient of standing wave ﬂume
" Verification of Stroke’s Jaw. :
Study of water hammer phenomenon.

Water quality Analysis for various parameters.

13
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4

MWR622 : Software Laboratory - I

Teaching Scheme: : - " Exam Scheme:
Practical: 02 Hours / Week : “Term work: 50 marks

‘ : ’ Credit: 2

Performance of experiments based on studies is expected by the candidates during Lab-
. I'work. Any three of following software are required to performed in the laboratory on
. open source/ licensed contputer software.
GIS tool in watershed development.
- HEC-HSM software
" Water CAD Software. :
Surface water modeling system. .
- Ground watef modeling system. :
~ Computational Fluid Pynamics using open source toolkit software open foam or
any other equivalent software.
Study of any one simulation software for conductmg practlcal s.

OO W

N~

: MWR623: SEMINAR -1 .

Teaching Scheme: : Exam Scheme:

" Practical: 02 Hours / Week ' Practical Exam: 50 marks
‘ . : : : Credit: 1

Seminar shall be a term work submitted ini the form of technical report ‘of research,
- analysis and design on any current topic in the concerned or allied field. It is expected
that the students should refer the journals, and proceedings of Natxor_lal and
International seminar / conference. Student should follow standard practice of seminar
report writing (International journals). The candidate will deliver a talk on the topic and
the assessment will be made on the basis of term work and the talk thereon by internal

examiner appointed by the Principal of the Instatutmn Seminar topics from text and

reference books will not be accepted.

-28 -
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[N

MWR651: HYDRAULIC STRUCTURES

Teachihg Scheme: | " Exam Scheme:

Theory: 3 hrs/week - Theory: 80 Marks, Class Test 20
Tutorial; Thrs/ week - Credit: -4
UNIT 1

Masonry and-conctefe dams: Evaluation of theory of design, Farth quake forces
on dami and water mass, up-lift force. Strengthening a.nd raising of dams, High

" dams.

PN

~ Axch dams - Development of arch dams, equations of cylindrical shells, general
" concepts about trial load method and elastic shell method. h

- UNITII -

Counter fort and hollow dams Genesis of the style, pros and cons General
stability of the dam.

Rock fills' dams: General Design principles, methods of constructions and
B qompactlon

UNIT III
Instrumentation in dams.

UNITIV -

Farth dams: calculation and control of seepage through dam and foundatlon :

Dramage of earth dams, design of filters, design of earth dams.

UNIT V
Spillways: Determination of capacity, Types, ogee, side channel, chute, shaft,

siphon, etc. general layout and elements, Basxc Prmc1ples of hydraulic design.

Energy dissipation arrangements.
Spillway Gates - Types such as Tainter, drum, verhcal lift, automatic gates.

~ General discussion about layout elements and basic prmc1p1es of des1gn

UNIT VI

_'Outlets through dims - Pressure and. non-pressure outlets, types, layouts,

general arrangement and components, nature of flow in outlets, head losses,
hydraulic cons1derat10ns involved in the design of high head outlets.

" Recommended Books

- Creager, Justin, Hinds - “Engineering for dams Vol. L, II, IIL.

Sharma, H.D. “Concrete Dams” '
Garg, S.K. (1988) “Irrigation Engineering and Hydraullc Strucl:ures”, ‘Khanna

PubIlshers, Delhi.

15
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MWR652: WATER RESOURCES SYSTEMS PLANNING &

MANAGEMENT
Teaching Scheme : Exam Scheme;
Theory: 3 hrs/week Theory: 80 Marks, Class Test: 20Marks

Tutorial: Thrs/week . . Credit; - 4

UNIT'I

Introduction: General Principles of Systems Analysis to Problems in Water

Resources Engineering, Objectives ‘of water resources systems Socio - Economic
. Characteristics.

UNITII ‘

Economic Analysis of Water Resources Systems : Principles of Engineering
Economy, Capital, Interest and Interest rate, Time Value of Meney, Depreciation,
Benefit Cost Evaluation, Discounting Techniques, Socio - Economic Analysis.

UNIT III

Methods of Systems Analysis: Linear Programming Models, Simplex Method
Sensitivity Analysis, Dual Programming, Dynamic Programming Modéls, classical
optimizatioh techniques, Non-Linear Programming, Gradient Techniques,, Genetic
algorlthm Stochashc Programming, Simulation, Search techmques, Multi objective
optimization.

UNIT IV

Water Quantity Management: Surfaée water storage requirements, storage capacnty
and yield, reservoir design, water allocations for water supply, irrigation,
hydropower and fldod control reservoir operations, planning of an Irrigation
system, irrigation scheduling, groundwater management, conjunctive use of surface -
and subsurface water resources, Design of water conveyance and distribution
systems. :

UNITV

Water Quality Management : Water Quality Objectives and Standards, Water
. Quality Control Models, Flow Augmentatlon, Wastewater Transport Systerns, River

Water Quality Models.

UNIT VI

Legal Aspects of water & Environment Systems: Prmc1ples of Law Applied to Water
Rights and water allocation, ‘water laws. Environmental protectlon law.
Environmental constraints on Water Resources Development. - -

16
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Recommended Books

1.

w2

Loucks, D.P., Stedinger, J.R. and Haith, D.A. (1982) “Water Resources Systems
Planning and Analysis”, Prentice Hall Inc. N. York

Chaturvedi, M.C. (1987), “Water Resources Systems Planmng and Management”,
Tata McGraw. Hill-Pub. Co., N. Delhi.

Hall W.A. and Dracup, J.A. (1975), “Economics of Water Resources Planmng .
McGraw Hill publication N Delhi.

James, L.D. and Lee (1975) “Economics of watetr resources plannmg” McGraw -

Hill Inc. N York. ‘

Kuiper; E. (1973) “Water Resources Development Planning, Engineering and
economics”, Buttersworth, London.

Biswas A.K. (1975) "Systems Approach to water management” McGraw Hill Ine,

-~ N York.

Taha, H. A. (1995), “Operation research”, Prentlce Hall of Indla, N. Delhi. .

17
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’”

H

MWR653: LAND AND WATER MANAGEMENT |

Teaching Scheme : Exam Scheme:
Theory:3 hrs/week ' , Theory: 80 Marks, Class Test :20 Marks
Tutorial: 1hrs/week Credit: - 4

UNITI

. Irrigation -Development in India, Planning of Irrigation projects, command area
- development programme,

UNITII ° ‘
Physical and chemical properties of soil, soil profile, soil aeration, classification of

‘Irrigable Soils, Soil survey, soil management..

UNIT 11X

Soil-Plant-Water relationships, Capillary and non capillary pores, water relation of
soils, infiltration, Hydraulic conductivity, water movement through soils, Soil water
potential, soil moisture constants, plant water relations, rooting characteristics,

UNIT IV

- Watershed management Objectives, water conservatlon and har\restmg, soil

erosjon-priticiples and causes, estimation of soil loss, universal soil loss equatxon—
control and conservation, Land capability classification.

UN IT v

Watershed deveIopment ridge to valley concept, water harvesting techmque for life- - -
saving irrigations, land treatment, drairiage line treatment, role of geology, design of -

structure, estimation of water harvested, impact on env:ronment hydrology of
micro Watershed case study.

Y

UNIT VI

Irrigation Management : Land Grading and. Fleld Layout Cropping - patterns,
Fertilizers, On-farm developments, Diagnostic analysxs of irrigation system, water
application methods, Rotational water distribution, Micro Irrigation, Water Logging
and Salt Problems, Reclamation and Management of Salt affected Soils, .Dramage,

: Partlc:lpatory Irrlgahon Management.

Rec_ommended Books

1. Murthy, V.V.N. (1999) ”Land ‘and .Water Management Engmeermg” Kalyam i

Publishers, Ludhiana.

2. Scwabe G.O., Fagmeir, D.D. and Eliot W] (1995) “Soil and Water Management

- Systems”, Jhn Wiley and Sons, N York,

3. Michael, B.A.M. (1990) “Irrigation”, Vikas Publishing House Pvt. Ltd.'N Delhi

4. Asawa, G.L. (1995) “Irrigation Engineering”, New Age. International Pub Co. N
Delhi.

5. Suresh, R.L. (1999) “Soil and water conservation engineering”, standal;d
publishing Co. Delhi. S

6. Watershed hydrology by VSR, Murthy

- 18
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MWR654: CHANNEL AND RIVER HYDRAULICS

Teaching Scheme : Exam Scheme:
Theory:3 hrs/week Theory: 80 Marks, Class Test 20Marks
Tatorial: Thrs/week . - Credit: -4

UNIT1I

Basic concepts of free surface flows: flow regimes, velocity and pressure
distribution, kinetic energy and momentum principles, engery-depth relationships,
specific energy, critical depth, computation of the critical depth, sectxon factors,
hydraulic exponents specific force diagram.

UNIT II ) -
Flow resistance: the resistance equation, uniform and non uniform flow

computation and application, longitudinal profiles.

UNIT III '

* Steally gradually varied flow: dynamic equation, characteristics of flow proﬁles, and
methods of tomputation, practical problems, gradually varied flow analysis and
computation.

UNIT 1V
Steady Rapldly varied flow: Hydrauhc jump analysis and location, jump'in slopmg
channels and oblique jump. :

UNIT V ‘
Unsteady rapidly varied flow: Monoclinial Rising wave, Dam Break Problem,
Moving hudraulic jump, positive and negative surges, Hydrauhc Flood Routing.

UNIT VI » :

Fluvial hydraulics: Basic characteristics of river beds and sediments, initiation of
motion, Regimes of flow, Resistance to flow in alluvial streams, Theories of Bed"
load, suspended load and total load.Design of stable channels: Regime and Tractive
force methods,

Recommended Books
1. Subramanya K. (1998) “Flow in Open Channels”, Tata McGraw Hill Pub]isfu_iig
Co. .
Henderson. (1955) “Open channel flow”, McMillan Pub. Londoh.
Chew V.T. (1979) “Open Channel Hydraulics”, McGraw Hill Inc. New York,
Garde R, J. and RangaRaju K.G. (1980) “Mechanics of Sediment Transportation
and Alluvial Stream Problems” Wlley Eastern Limited, New Age International
: Limited, New Délhi, Pune.
5. French R.H. (1995) “Open Channel Hydraulics,” McGraw Hill Pubhshmg Co.
New York.

I

el

4
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1]

MWR691: Elective -~ II (NEURO FUZZY APPLICATIONS)

Teaching Scheme : Exam Scheme:
Theory:3 hrs/week Theory: 80 Marks, Class Test 20
Tutorial: 1hrs/week ‘ Credit; - 4

UNITI

Introduction: Basic concepts of Neural Networks and Fuzzy logic, differences
between conventional computing and Neuro-Fuzzy computmg, characteristics “of
Neuro-Fuzzy computing.

UNITII

Fuzzy Set Theory : Basic definations and terminology and membership f'unctlons -
formulation and parameters, basic operations of fuzzy sets - complement,
intersection, vision, t ~ norm and T - conorm :

UNIT 111 ‘ )
Fuzzy Reasoning and Fuzzy Interference : Fuzzy rules, Fuzzy resoning, Fuzzy
Infarence systems, Fuzzy modeling, Applications of Fuzzy reasoning and modeling
in Civil Engineering problems.

UNIT IV
Fundamental concepts of Artificial Neural Networks : Model of a neuron, activation
functions, neural processing, Network architectures, learning methods. '

UNITV

Neural Network Models : Feed forward Neural Network, Back propagation
aIgdnthm Applications of Feed forward networks, Recurrent networks, Hopfield
networks, Habbian learning, self-organizing networks, unsupervxsed learning,
competitive learning, :

UNIT VI
Neuro-Fuzzy Modeling :Neuro-Fuzzy computmg, Hydrologlc modelmg Tlme series
Analysis and Modelmg, Water Management.

Recommended Books

1. Jang, }SR C.T. Sun and E. Mlzutan {1997), “ Neuro-Fuzzy and Soft Compuhng”,
Prentice Hall, N.J.

2. Simon Haykin, (1993), “Neural Networks, A Comprehenswe Foundahon
McMillan College Publishing Company.

3. Kosko, B. (1997), “Neural Networks and Fuzzy Systems”, Prentlce Hall of Indla
Pvt. Ltd., New Delhi.

4. Klir, George J., T.A. Forger, (1995), “Fuzzy Sets, Uncertainty and Informahon P
Prentice Hall of Indla, Pvt. Ltd., New Delhi.

5. Rao V. and H. Rao, (1995); “C++ Neural Networks and Fuzzy I_.oglc, BPB
Publications, New Delhi.

1

20° '




NPC.JD-_F_Revised_Syllabus_of ME.Water_Resources_Engineering..doc -35-

MWR692 Elective ~ 11 (ENVIRONMENTAL EVALUATION OF WATER
RESOURCESDEVELOPMENT)

Teaching Scheme : ' Exam Scheme:
Theory:3 hrs/week Theory: 80 Marks, Class Test 20
_Tutoriak: Thrs/week ~ ~ Credit: - 4
UNIT ‘ : .
: _ Introduction : Environment and its interaction. with human activities,
< ‘ " Environmental imbalances Attributes, Impacts, Indicators and Measurements,

Concepts of Environmental Impact. Assessment (EIA), Environmental Impact
" Statement, Objectives of EIA, Advantages and Limitations of EIA.

- UNITII -
Principles of Environmental engineering, Ecological diversity, its importance
and conservation, Ecosystem evaluation, landstape-main’ ecological elements,
Diversity, matrices, patches, corridors, Interrelations of ecological elements in a
" cultural landscape, Reclamation and environmental engineering, water resources
and ecology, saving endangered species, International and regional convention
on environmental protection, .

UNIT III S

Environmental issues in water resource development - Land Use - Soil erosion
and their sort and long term effect - Eco system studies - Flora -Fauna -Aquatic
and terrestrial ecosystem balance - Disturbance and long term impacts ~ changes .
in. quantity and quality of flow - sedimentation - Environmental impact
assessment of water resources development structures - Case Studies. ‘
UNITIV '

Water Quality Impact Assessment: Attributes to be Considered, Water Quality
Impact Assessment of Water Resources Projects, Data Requirement of water
quality impact Assessment for Dams, Impacts of Dams on Environment, Case
‘Studies. ‘ - g ’

- | UNITV :
Methodologies for Carrying Ermronmental Impact Assessment: Overvnew of
Methodologies Adhoc, Checklist, Matrix, Network, Overlays, - Benefit Cost ~
Analysis, Choosing a Methodology, Review Criteria. . S

UNIT VI - :
.Guidelines and legal aspects for environniental protection, role of Ministry of
environment and forests, Role of pollution control board, Environmental
protection acts, measures of effectiveness of pollution control activity.

ot

21
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Recommended Books

1.

‘Rau, ].G. and Wooten, D.C. (1995), ”Env:rcmmental Impact Assessment

Jain, RK., Urban, L.V., Stracy, G.S., (1991), ”Envxronmental Impact Analysis”,
Van Nostrand Reinhold Co., New York.

MacGraw Hill Publication Co., New York,

Canter, L.W., (1997), “Environmental Impact Assessment”, McGraw Hill Pub.
Co., New York. ]
Environmental impact of water Resource: Proyects by 5.A. Abbasi , Discovery
publishing house, New Delhi. '

22 . '

- 36 -



NPC.JD-_F_Revised_Syllabus_of ME.Water_Resources_Engineering..doc -37 -

MWRG693: Elective - II (WATER POWER ENGINEERING)

Teaching Scheme: - © Exam Scheme:

Theory:3 hrs/week . Theory: 80 Marks, Class Test 20
Tutorial: 1Thrs/week _ Credit: - 4
" UNITI

Introduction: ‘Saurces .of energy, types of power, choice of type of generation.
Components of a waterpower project, types of hydro power schemes and their
general layouts. Concept of power transmission,

Estimation of Hydropower available - Basic water power equation, estiimation of
discharge and hear available. Preliminary choice of the type of system. i

UNITII
Nature of demand : Load curves, load duration curves, load factor, plant capacity

factor, plant use factor, firm and secondary power.

UNIT III :
“IntaRes : Types, elements of an intake, hydraulic de51gn of various elements. _
Conveyance System : Power channel, pressure conduits, tunnels. General concepts. - —_—
" of design and the economics. Tail Race : Functions, types (Channel and tunnel). :
Draft tubes, function and principle types

UNIT IV .
Surge tank : Function, locahon, types such as simple, restrlcted onﬁce, differential,
~ air cushion chamber type. Basic design criteria. Fore bay.

UNIT V ' ' :

Power station : Types, elements of a power station. General criterion fot the design
of main dimensional of the powerhouse. Economic comparxson of underground
power stations with the surface power stations.

Turbines : Classification, characteristics of different types, choice of type. Turbine
setting and cavitations. Tidal power stations : Concepts general layout, classaﬁcahon,'

types

UNIT VI i
Pumped storage plants : Concepts, general layout, types and economics. _

Other types of power plant :a) Depression power plant. (b) Micro Power Stat;on -
Need for the development and the problems faced.

Recommended Books

1. Mosonyi, E. - “Water Power Development” Vol. I & II
2. Brown,G. Etal - “Hydro -electric engineering practice” Vol. I, Il and IIT
3. Dandekar M.M. - “Water Power Engineering Vikas Pub. House Pvt. L.td :

4
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MWR671: Laboratory - II.

Teaching Scheme : ' _“Exam Scheme:
Practical : 02 Hours / Week , Practical Exam : 50 Marks
< Credit - 1

Performance of experiments based on studies is expected by the candidates during Lab- -

. Twork. Any fi_ve‘following experiments are required to perform in the laboratory.

’
=

Determination of U index by double ring type infiltrometer.
. Rainfall data collection by natural siphon recording type rain gauge and
~ determination of mass curve and hyetograph from obtained data.
Measurement of permeability. :
.~ Determiriation of rate of evaporation.
Design of rainwater harvesting system.
Study of resistivity meter.
Study of vortex flow.
E‘étudy of water budgeting & water audit.

M
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MWR672: Software Laboratory - II

Teaching Scheme : Exam Scheme:

Practical : 02 Hours / Week : “Term work : 50 marks
T " Credit - 2

Performance of experiments based on studies is expected by the candidates during Lab-

1 work. Any three following experiments are required to perform in the laboratory on

- open source/ 11censed computer software.

Study on Environmental Impact Assessment Software tool.
sStudy on river CAD model.
Study on Fluid flow model.
Application of MATLAB and its tool boxes.
- Study on SPSS Software tool. ‘
Study on Aquachem Software.

AN S s e
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1]

MWR673: SEMINAR - 11

Teaching Scheme : . : , Exam Scheme:

Practical : 02 Hours / Week Practical Exam: 50 marks
' - Credit =1

.

.

Topic of the seminar II shall be decided in such a way that it will erlhance the

knowledge of the student ina partncular topic which is not covered in the syllabus. Itis .

- expected that the students should refer the journals, and proceedings of National and

. International 'seminar/conferences. Student should follow International Practice of

N - seminar report writing (International Journals). The candidate will deliver a talk on the
topic and the assessment will be made on the basis of term work and the talk thereon by

internal examiner appointed by the Principal of the Institution. Seminar tOplCS from text

and reference books will not be accepted.
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SEMISTER - III

MWR721: Dissertation~ I

Teaching Scheme: ' - Exam Scheme :
Practical: 12 Hours / Week Term work : 50 marks

Practical ; 50 marks
Credit :- 12

* DISSERTATION

The dlssertahon shall consist of a report on any research work done by the candidate or

a comprehenswe and critical review of any recent development in the subject or
detailed report of the project work consisting of expérimentation/- numerical work,
demgn and or development work that the candidate has executed.

In part I dissertation it is expected that the student should decide a topic of
dissertation ~ which is useful in field or practical life. It is expected that the
students should refer the journals, and proceedings of National and International
seminar/conferences. Emphasis should be given to the introduction of topic,
literature review, objective ‘of the study along with some  preliminary
wor_k/ experimentation carried out on dissertation topic.

Student should submit part I dissertation report (soft bound) in three copies

covering the content discussed above and highlighting the features of the works -

to ‘be carried out part II of the dissertation, Student should follow standard
practice of dissertation writing,. :

The candidate will deliver a talk on the topic and the assessment will be made on
the basis of term work and the talk thereon by internal examiner appomted by
the Principal of the Institution.

27

41 -



NPC.JD-_F_Revised_Syllabus_of ME.Water_Resources_Engineering..doc -42 -

SEMISTER - IV

- MWR771: Dissertation Part  II

. Teaching Scheme: ' Exam Scheme:
- Contact-Hours: 20 Hours / Week' Term work: 100 Marks
' s : Practical: 200 Marks
- Credit: 20

The part 11 of dissertation will be in continuation of part I after complehon of work

satisfactorily the examinee shall submit the dissertation in soft bound two copies to the

head of department. The examinee shall present the pre synopsis of the dissertation

work before two interrial examiners out of which one will be guide. The suggestion

given by these two examiners should be incorporated before submitting the final four

copies of the head of the institution. The term work marks should be submitted to the

university by the internal guide, examinee should take into account the opmlon of other .

two examiners who were present at time of pre synopsis. '
Viva-voce examination shall consist of defense presented by the examinee on

his/her work in the presence of other teachers and students and two examiners

appointed by the university , one of whom will be the guide and second will be external .

" examiner. :
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