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S.N COURSE OUTCOMES BTKL
COl | Describe the basic concepts of fluid properties. 52
CO2 | Apply the mechanies of fluids in static and dynamic conditions. -

C03 | ApplytheBoundarylayertheory,flowseparationanddimensionalanalysis. K3
CO4 | Apply the hydrodynamic forces of jet on vanes in different positions. K3
E6% Describe the working Principles and performance evaluation of hydraulic pump and K2
turbines.
CO6 | Analyze the working Principles and performance evaluation of pumps K4
Dut = .
. Topie : Text Book Condu Delivery
M cg';'“;i 5 No. Tophaidctivity /Reference ¢t Hour Method
o 1. Fluid staties:
r_g. 11 Physical properties of fluids - specific To& T ]
b % aravity, viscosity and its significance i
::% 1.2 Surface tension, capillarity T &W, 2
o vapor pressure. Atmaospheric, gauge and
E ) 1.3 vacuuﬁ'j pressure I y
G = | 4 Measurement of pressure — Manometers - T.&R 1
I " o, : Piezomeler el
E i - U-tube, inverted and differential manometers T:& R, 1 Chalk,
2 % 1.6 Pascal’s & hvdrostatic laws T:& R; 1 Talk,
g ! ' Buoyancy and floatation: Meta center, PPT
% 1.7 stability of floating body, Submerged Ta& Ry l
o] bodies
E; Caleulation of meta center height. Stability
] 1.8 analysis and applications, T1 2
Total 10
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2, Fluid Kinematics, Fluid dynamics, Closed conduit flow

2
::g 2.1 Fluid Kinematics: Introduction, flow types. T, &T; ]
2 : : — = : -
g 979 Equation of continuity for one dimensional T.& R, |
R=] ﬂ.uw'u .
5 23 | Circulation and vorticity T& R, 1
h = . =
E 2.4 Stream line, path line and streak lines and T,& Ry |
2 ~ | stream tube ===
Stream function and velocity potential function,
= 25 ; : T&T; |
= differences and relation between them
® Condition for imotatiotal flow, flownet source and
5 o= 2.6 sink, double and vortex flow. T, &T; 1 ]
il 5 E Chalk,
3 i3 dv nt = Talk&
= o Flu:dfd}rnamtrs. surface and body forces T,& R, 5 BT
ks Euler’s equations
5 2.8 Bernoulli’s equations, momentum equation T& Ry 1
— =
o
-5'3 29 Applications, force on pipe bend Ti& Ry 1
g 5 1g | Closed conduit flow: Reynold's experiment- T.&R )
_:E"_’ - Darcy Weisbach equation e
—E‘ 2.11 | Miner losses in pipes 2
ﬁ 2,12 | pipes in series and pipes in parallel 1
o
w 2.13 | total energy line hydraulic gradient line Ti& Ry .
Total 15
5 3. Boundary Layer Theory, Dimensional Analysis
= :
._% 31 Boundary l?.a‘_w:r Thi:nr}r_, Introduction, T, &T, |
E_ momentum integral equation
: displacement, momentum and energy
[
22 32 | thickness Tl ’
é_ w 33 | separation of boundary layer, control of flow T.& R |
g ’ separation i
H - ¥
- g g 34 Srref_un I_med body, Bluff body and its T.& R, 2
ol | 9 E = applications Chalk,
¥ B _E 15 basic concepts of velocity profiles T,&T: | TPﬂljﬂ'lEI"&
_é. E 16 g!menslmnaj Analysis: !}imansmns and Units, T,&T, !
g .5 lmer:smna! Homogeneity _
% = 3.7 | Non dimensionalization of equations T, &T; 2
f-h 1.8 Method ﬂfrﬁpﬁaling variables T]& RI 1
=
=z 3g | Buckingham Pi Theorem T,\&R, |
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Total 12

gt 4. Basics of turbo machinery, Hydraulic Turbines
(o) —
= Basics of turbo machinery:hydrodynamic
E.."a." — 4,1 foree of jets on stationary flat, inclined, and T\ &T; 2
7 curved vanes
o - hydrodynamic force of jets on moving flat,
& g 42 | inclined, and curved vanes, jet striking centrally T\ &T; 2
= = | and at tip |
E 2 43 Velocity diagrams, work done and efficiency, flow T.&T 2
28 ' over radial vanes. = et Chalk,
S g 44 Hj'd:raullc Tl.lrh]!]'ES: ctaa?\siﬁcatmn of turbines, T.& R, 5 T'alk, |
B | impulse and reaction turbines &FPPT,
-""'u = 45 Palton wheel -working proportions, work done, T.& R 7 Experim
514 ' efficiencies, hydraulic design i ental. |
=G Francis turbine ~working proportions, work done,
& 5 _4'6 efficiencies, hydraulic design Tk #
< Kaplan turbine-working proportions. work done,
= efficiencies, hydreulic design —draft tubs-theory-
8 -1 functions and efficiency. Ti& Ry 2
Total 12
5. Performance of hydraulic turbines, Centrifugal pumps,
Reciprocating pumps
B Performance of hydraulic turbines:
~ 3 | Geometric similarity, Unit and specific T\ & T 1
B et = quantities
g i ]
2 é S 5.2 characteristic curves Ty Ta 2
8.2 -
E '—5 g 5.3 governing of turbines, T & T; 2
wy W
- R lection of't f turbine, cavitation, surge
= = selection of type of tu ; s SUTg
2 E, g =) 34 tank, water hammer h&Ts £
& E "B % Hydraulic systems- hydraulic ram, hydraulic .
w25 2 | 55 | i, hydraulic coupling e ! | Chalk
=2 5 _E %’ s | Fluidics —amplifiers, sensors and oscillators. Ti&T 9 Talk &
2 -g S d d Advantages, limitations and applications. el __ PPT
=2
2 E E 5 5.7 | Centrifugal pumps: classification, working T, &T; 1
= = ; N
E = 8 5.8 “c-rk‘ du:!rlle - manometric head- losses and T, &T; i
g g = efficiencies-specific speed :
A E E 5.9 | pumps in series and parallel- T&T 1
R ime e i
é 8 $.10 | performance characteristic curves, | T,&T; |
5.11 | Cavitation & NPSH. Ti&T; 2
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slip

Reciprocating pumps: Working, Discharge, '

5.13 | Indicator diagrams

Total

Cumulative Proposed Periods 67

Text Books:

S.No | Authors, Book Title, Edition, Publisher, Year of Publication
T1 | P. M. Modi and S. M. Seth, Hydraulics and Fluid Mechanics, Standard Book House. 2015
T2 | K. Subrahmanya, Theory and Applications of Fluid Mechanics, Tata McGraw Hill,2™ edition 2018

Reference Books:

S.No. | Authors, Book Title, Edition, Publisher, Year of Publication
r1 |RK Bansal, A text of Fluid mechanics and hydraulic machines, Laxmi Publications
(P) Ltd., New Delhi 11" edition, 2024, -
Narayana Pillai, Principles of Fluid Mechanics and Fluid Machines, UniversitiesPress Pvt Ltd.
R2 | Hyderabad. 3rd Edition 2009,
23 | Fluid Mechanics by Frank M. White, Henry Xue, Tata McGraw Hill, 9" edition ,2022.
1, htips://archive.nptelac.in/courses/112/105/112105268/
Web- 2.  https://nptel.ac.in/courses/112104118
ref 3. NPTEL :: Mechanical Engineering - NOC:introduction to Fluld Mechanics
4, https://nptel.ac.in/courses/105103192
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