Module-T1
Viscous Flow

- What is viscous flow?
* Viscosity: Dynamic and Kinematic.
* Introduction to Navier-Stokes equation.
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L gmpne? —__MODULE 1: Viscous flow:
——  _&scosity- dynamic and kinematic; equation of motions Navier- Stokes EQUETiEE’@E]HiIIE[‘ flow in

__arcular pipes- Hagen Poisseuille equation; laminar flow between parallel phates- Couette ﬂml.-'.} M\ v U"d %
) e
MODULE 2: Turbulent flow: -t ey

_iSardoth and rough pipes or surfaces, Pandtle mixing length theory, velocity distribution for turbulent

thandr rfaces, friction factor for th and h pipes, Moody’s di i
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- MODULE 3: Boundary Laver Theory:
Lamingr and turbulent bo ry IWE flat plate; laminar sub-layer: boundary layer thickness-

dispfacement, m fum and energx” thickness; momentum integral equation: Eymputation of
oundary layer thickness, shegy stress and drag force for laminar and turbulent boundary layer.
/ — }'I;DDULE 4: Flow around Submerged Bodies:
rag and 4t; drag and lift coefficients; pressure and friction drag on sphere, cylinder and disc;
\) separation of flow- Karman vortex street; circulation; lift on a Cylinder-Magnus effect.

/Qf MODULE 5: Advanced pipe flow: _ o<~
/\

ipe network analysis] Hardy Cross method; Mmmer in pipes- rigid and elastic water column

/7/D themies.&%dually and instantaneous closure of valves; surge tank. \ \
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N ULE 6: Impact of Q;:,/\
orce of jet on stationary and moving flat plates, force of jet on hinged plate, force of jet on stationary

and moving curved vanes (symmetrical and unsymmetrical), force of jet on a series of plates (flat and

curved) mounted on a wheel. = —_—
"

DULE 7: Turbines: Hﬁ& O\/U)@( - ME > E - E -
act

Classification- impulse and re n turbines; Work done, power. heads and efficiencies of turbines;
Pelton wheel: Francis turbine; Kalpan and Propeller turbine; draft tube; unit quantities, specific speed.

ODULE 8: Pumps:
Centrifugal pump- classification, work done, heads and efficiencies of centrifugal pump, minimum

starting speed, multi stage pump; Reciprocating pump- classification, discharge, work done and
power, indicator diagram, effect of acceleration and friction on indicator diagram, air vessels.
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