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e Teaching and Examination Scheme for Post S.S.C. Diploma Courses - N
| Program Name : Civil Engineering Groups - -
Program Code : CE/CR/ CS With Effect From Academic Year: 2017 - 18
Duration of Program : 6 Semesters Duration : 16 Weeks i
Semester : Fourth _ Scheme - I
(fjeaching Examination Scheme
Scheme S
Course Theory . Practical
S. . - Course Credit ESE PA Total [ ESE PA Totat  Grand
C Titl Abb | E
N ourse Title viati;fl Code L T p (LAT+P)| Eyam | [ T Total
_ Duration| Max Min | Max | Min Max Min | Max | Min Max Min Max Min
| i | inHrs. | Marks \Marks| Marks |Marks| Marks Marks| Marks |Marks| Marks | Marks| Marks| Marks
| 1| Hydraulics HRY |22401| 3 [2| 2 | 7 3 70 | 28 [ 30% | 00 | 100 | 40 | 25% | 10 [ 25 [ 10 | 50 | 20 | 150
| 2| Theoryof Structures | TOS | 22402 | 4 | 2| - | 6 4 | 70 |28 [30%] 00| 100 | 40 | —~ | = | <« | = | = | = | 100
5 - = ]
3 | popmeyandBridee | rpe | 22403 | 4 |- |- | 4 | 3 | 70 |28 |30+ 0010040 | « | «| « | <] <] <0
nginering | |
4 | geo-Technical GTE | 22404 | 3 |-| 2 | 5 3 70 | 28 [30% | 00 | 100 | 40 | 25# [ 10| 25 | 10 | 50 | 20 | 150
ngineering |
5 g:‘;‘\g:]]g Planningand | pppy | 29405 | 3 |- | 4 7 4 70 | 28 [ 30* | 00 | 100 | 40 | 504 | 20 | 50 | 20 | 100 ‘ 40 | 200
o -
|
6 | Environmental Studies EST |22447| 3 | - | - 3 I\?I(l)n | 70%# | 28 30% | 00 | 100 | 40 - - -- -~ - ‘ = | 100
! S
Total 20 |4 | 08| 32 | _ | 420 | -~ | 180 - | 600 | - 100 - | 100 | - | 200 - | 800
Student Contact Hours Per Week: 32 Hrs. Medium of Instruction: English
Theory and practical periods of 60 minutes each. Total Marks : 800

Abbreviations: ESE- End Semester Exam, PA- Progressive Assessment, L - Lectures, T - Tutorial, P - Practical
@ Internal Assessment, # External Assessment, *# On Line Examination , @" Computer Based Assessment
* Under the theory PA, Out of 30 marks, 10 marks are for micro-project assessment to facilitate integration of COs and the remaining 20 marks is the average of 2 tests to
be taken during the semester for the assessment of the cognitive domain LOs required for the attainment of the COs.
~ For the courses having ONLY Practical Examination, the PA marks Practical Part.- with 60% weightage and Micro-Project Part with 40% weightage

~ If Candidate not securing minimum marks for passing in the “PA” part of practical of any course of any semester then the c‘ln(lldate;g’g @%4\5(] as

“Detained” for that semester.
~ _In-Plant Training during Summer vacation for minimum Six Weeks at the end of Fourth Semester (Second Yecar).
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Hydraulics Course Code: 22401

Program Name : Civil Engineering Program Group
Program Code : CE/CR/CS

Semester : Fourth

Course Title : Hydraulics

Course Code 122401

1. RATIONALE

It is necessary for Civil Engineering technologist to understand the behaviour of fluid flow in
different water carriages. Basics of hydraulics and its application oriented content will help
them to solve practical problems in the field of Water Resources, Irrigation, Environmental
Engineering and Public health Engineering.

2. COMPETENCY
The aim of this course is to help the student to attain the following industry identified
competency through various teaching learning experiences:
e Apply hydraulics principles in water carriage systems and water retaining
structures.

3. COURSE OUTCOMES (COs)

The theory, practical experiences and relevant soft skills associated with this course are to be
taught and implemented, so that the student demonstrates the following industry oriented
COs associated with the above-mentioned competency:

Interpret the pressure parameters from pressure measuring devices in flowing liquids.
Determine total hydrostatic pressure and centre of pressure for different conditions.
Use relevant fluid flow parameters in different situations.

Determine the loss of head of fluid flow through pipes.

Find the fluid flow parameters in open channels.

Select relevant hydraulic pumps for difterent applications.

o Ao o

4. TEACHING AND EXAMINATION SCHEME

giahceh[:]"eg Examination Scheme
Credit Theory Practical
LiT|p (TP [ ESE | PA_ | Total ESE PA_ | Total
Hrs. Mfu ]Mm Max [Min | Max | Min| Max Min | Max | Min Max ‘ Min
I 2(] 2 0/ 3 70 I 28 30* 00 | 100 | 40 25# 10 25 10 50 ‘ 20

(*): Under the theory PA, Out of 30 marks, 10 marks are for micro-project assessment to
facilitate integration of COs and the remaining 20 marks is the average of 2 tests to be taken
during the semester for the assessment of the cognitive domain UQOs required for the
attainment of the COs.

Legends: L-Lecture; T — Tutorial/Teacher Guided Theory Practice; P - Practical; C — Credit,
ESFE - End Semester Examination;, PA - Progressive Assessment.

5. COURSE MAP (with sample COs, PrOs, UOs, ADOs and topics) EETECH o
This course map illustrates an overview of the flow and linkages of the topics at varic %dx e {:'_A.;:
of outcomes (details in subsequent sections) to be attained by the student by the nl lhuf = Nz
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Hydraulics Course Code: 22401

course, in all domains of learning in terms of the industry/employer identified competency
depicted at the centre of this map.
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Figure 1 - Course Map

6. SUGGESTED PRACTICALS/ EXERCISES
The practicals in this section are PrOs (i.e. sub-components of the COs) to be developed and
assessed in the student for the attainment of the competency.

. TAp;rox._
Practical Outcomes (PrOs) Hrs.
Req uired |

Compute the physical properties of given tap water and muddy water 02|

1
2 Compute the physical properties of given oil and Mercury 02
3

4 | Use the Bourdon Gauge to measure the pressure at a given point.

[
I
Use the piezometerto measure the pressure at a given point. 1 02
[
I

5 | Use the U tube differential manometer to measure the pressure
difference between two given points.

6 | Find the resultant pressure and its position for given situation of 11

| liquid in a tank.
7 | Use the Reynold S apparatus to interpret type of flow 111
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Hydraulics Course Code: 22401
.. | Approx.
= Practical Outcomes (PrOs) Unit ll)iprs.
No. No. .
- N i Required
8 | Use the Bernoulli’s apparatus to apply Bernoulli’s theorem to get I 02*
the total energy line for a flow in a closed conduit of varying cross
sections. |
9 | Use the Friction factor Apparatus to determine friction factor for the | IV 02*
given pipe.
10 | Determine the minor losses in pipe fittings due to sudden contraction | 1V 02*
and sudden enlargement. I
11 | Determine the minor losses in pipe fitting due to Bend and Elbow 8% 02
12 | Calibrate the Venturimeter to find out the discharge in a pipe. 1\ 02*
13 | Calibrate the Orifice to find out the discharge through a tank v 02*
14 | Use the current meter to measure the velocity of flow of water in 1A% 02
open channel. ]
15 | Use the Pitot tube to measure the velocity of flow of water in open v 02
channel. B -
16 | Use the Triangular notch to measure the discharge through open \Y% 02*
channel. |
17 | Use the Rectangular Notch to measure the discharge through open \Y% 02
channel B -
18 | Determine the efficiency of centrifugal pump. VI 02%*
B Total ) 36
Note

I. A suggestive list of PrOs is given in the above table. More such PrOs can be added to
attain the COs and competency. A judicial mix of minimum 12 or more practical

LOs/tutorials need to be performed, out of which, the practicals

marked as

£k s

are

compulsory, so that the student reaches the ‘Precision Level’ of Dave’s ‘Psychomotor

Do

main Taxonomy’ as generally required by the industry.

. Hence, the ‘Process’ and ‘Product’ related skills associated with each PrO of the

laboratory/workshop/field work are to be assessed according to a suggested sample given

below:

S. No. | Performance Indicators B | Weightage in %
1 Preparation of experimental set up | 10
2 Setting and operation 20
'3 | Salety measures 10
4 Observations and recording 20
5 Interpretation of result and conclusion 20
6 : Answer to sample questions 10
1 | Submission of report in time - 10
Total 100

The above PrOs also comprise of the following social skills/attitudes which are Affective
Domain Outcomes (ADOs) that are best developed through the laboratory/field based
experiences:

a.
b.
c.
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Hydraulics Course Code: 22401

d. Demonstrate working as a leader/a team member
e. Maintain tools and equipment
. Follow ethical practices

The ADOs are not specific to any one PrO, but are embedded in many PrOs. Hence, the
acquisition of the ADOs takes place gradually in the student when s/he undertakes a series of
practical experiences over a period of time. Moreover, the level of achievement of the ADOs
according to Krathwohl!’s ‘Affective Domain Taxonomy’ should gradually increase as planned
below:

* “Valuing Level” in 1" year

 ‘Organising Level® in 2™ year

e “Characterising Level” in 3™ year.

7. MAJOR EQUIPMENT/ INSTRUMENTS REQUIRED
The major equipment with broad specification mentioned here will usher in uniformity in
conduct of experiments, as well as aid to procure equipment by authorities concerned.

NS('). | Equipment Name with Broad Specifications Pl:(()).'
1 | Measuring cylinder, Weighing balance - 01, 02
2| Piezometer - 03
3 | Bourdon tube pressure gauge - 04
' 4 | U tube differential manometer, Mercury - 05
| 5 Reynold’s apparatus, colour dye, Stop watch B 06
| 6 Bernoulli’s apparatus, Stop watch 07 ||
T 7 | Friction factor Apparatus, Stop watch 08 |
8 | Apparatus for finding minor losses in the pipe, Stop watch 09 |
19 Pipe setup, bend, elbow fittings, stop watch | 10
10 | Pipe set up fitted with Venturimeter, U tube differential manometer, Stop 11
| watch
11 | Current meter, stop watch B =2 |
12 | Pitot tube, stop watch - - 13
13 | Channel set up with different notches, Stop watch B 14
: 14 | Centrifugal pump set up - 15

8. UNDERPINNING THEORY COMPONENTS
The following topics are to be taught and assessed in order to develop the sample UOs given
below for achieving the COs to attain the identified competency. More UOs could be added.

Unit Unit Outcomes (UQOs) Topics and Sub-topics
| (in cognitive domain) ]
Unit—1 l1a. Describe the role of hydraulics in| 1.1 Technical terms used in Hydraulics —
Pressure the given civil engineering fluid, fluid mechanics, hydraulics.
measurem application. hydrostatics, and hydrodynamics-ideal
ent 1b.Compute different properties of and real fluid, application of
|| liquid from given data. hydraulics in Civil Engineering field.
|I lc. Convert gauge pressure into 1.2 Physical properties of fluid — densitys-4
absolute pressure for the given specilic volume. specilic gravity,/&2-4
| data and viceversa. surface tension-capillarity. \'i.--'.-.-;::_s_é-_t"t"_i-';_. 9
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Hydraulics Course Code: 22401
Unit Unit Outcomes (UOs) Topics and Sub-topics
(in cognitive domain)
1d.Convert pressure head of one Newton’s law of viscosity
liquid to that of another liquid for| 1.3 Various types of pressure —
the given data. Atmospheric Pressure- Gauge
le. Compute pressure at a point for Pressure-Absolute Pressure-Vaccume
the given data. Pressure, Concept of Pressure Head
1f. Compute pressure difference and its unit, Pascal’s law of fluid
between two points for the given pressure and its uses.
data. 1.4 Conversion of pressure head of one
liquid in terms of other liquid.

1.5 Measurement of Pressure by different
methods(By Piezometer, simple
manometers and Bordon pressure
Gauge)

1.6 Measurement of difference of pressure
by differential U tube manometers and
inverted U tube manometers

Unit-11 2a. Develop pressure diagram fora [2.1 Variation of pressure with depth ,
Hydrostati given situation. Pressure diagram —concept and use
cs 2b. Determine total pressure and 2.2 Total hydrostatic pressure and center
centre of pressure for given of pressure on immersed surfaces and
immersed surface with sketches. on tank walls
2¢. Find the resultant pressure and its2.3 Determination of total pressure and
position for given situation of center of pressure on vertical, inclined
liquid in a tank. and horizontal immersed surfaces.
2d. Find the resultant pressure and its2.4 Determination of total pressure and
position for the given liquid on center of pressure on sides and
either side of the partition wall. bottom of water tanks, sides and
bottom of tanks containing two
liquids, vertical surface in contact
with liquid on either side
Unit— 111 3a. Differentiate the given types of |3.1 Types of flow — Gravity and pressure
Fluid Flow flow. flow, Laminar -Turbulent -Uniform -
Parameter | 3b. Interpret the type of flow using Non-uniform —Steady-Unsteady flow
s Reynold’s number 3.2 Reynold’s number
3c. Calculate velocity and 3.3 Discharge and its unit, continuity
discharge in the given situation equation of flow.
using continuity equation. 3.4 Energy of flowing liquid: potential,
3d. Apply Bernoulli’s theorem to kinetic and pressure energy.
determine the given parameters |[3.5 Bernoulli’s theorem : statement,
for given situation. assumptions, equation and modified
3e. Apply Modified Bernoulli’s Bernoulli’s theorem
theorem to determine the given
parameters for given situation —
Unit- 1V 4a. Describe the given type of losses [ 4.1  Major head loss in pipe: I"r_i.c[i’i;]_;*iil' P
Flow in a pipe flow. loss and its computation by Parcy | o
through 4b. Use Darcy Weisbach equation to /5y -
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