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. DifferentKind of Force Acting on Fluid P
e Pressure force

e Gravity force

* \Viscous force

Remember: ------------------------------------------------------------------ . llg’“ﬁ‘,’l -k |

M If all the three forces are taken into account then equation o ar
Is known as Naiver-Stokes equation.

-----------------------
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2. Euler's Equation
It represents momentum equation in a 2-D, inviscid steady flow.

d?p+gd.Z+VdV =0

e No viscous effects are considered.

3. Bernoulii’s Equation

¢ Assumptions in Bernoulli's equation: A
= fluid is ideal ‘
= flow is steady : '
= flow is continuous
= fluid is incompressible
= flow iS non-viscous
= flow is irrotational
= applicable along a stream line

This equation is obtained by integrating Euler's equation.

p 7 o

—+z+— =C
= z+2g

I +z = Pressure head + gravi
W r

= Piezometrichead
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| Remember: [ L

¥ Venturimeter is used for measuring rates
and compressible fluids.

-----------------------------------------------------------------------------

-n-nn-a--n..----nn--n--n;-i»c 7777

5, Orifice Meter
e ltis cheaper arrangement but has more energy loss.

Fluid Jet

ORIFICE METER

@
i A e )

EDQ
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‘fﬁ =\Coefﬂclent of veloclty' Y b |
ﬁ Aflow nozzle is essentially an orifice meter ir c
is eliminated by smooth entrance boundary ana «

smaller losses than orifice meter.

..................................................................................... ieed
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6. PitotTube
e Itis based on principle of conversion of kinetic head inf
head. The point at which velocity reduces zero is called

point.
ps = po i pd

Vin = 200

7 \/Zg(pspgpo)

e C, Vi
C, = Coefficient of
velocity (0.98)

pS/pg - PR V‘Sblmple PltotTube

p,/pg = static head.

p, = dynamic pressure

¢ \elocity head is indicated by the difference in liquid level be
the Pitot tube and the piezometer. The Pitot tube measures the
head and therefore known as total head tube. '

e Application of Pitot Tube in Pipes

RN 2a o s

~ where, S, = Relative density of manometric ﬂ'
R S = Relative densnty of flowing fluic
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W=F,+ Fg
F- = Drag force

Fg = Byouant force

8. Hydraulic Coefficients

e Contraction coefficient (C.)

» Coefficient of velocity (C)

e (Coefficient of discharge (C,)

Area of jet at vena contracta

Area of orifice

Actual velocity (

V<)

ac/’

Theoretical velocity (V)

Actual discharge (Q,.)

Theoretical discharge (Qy,) .
9. DevicesandTheirUses ; ol
35 J

Venturimeter Rate of flow (discharge) [ a‘ 3
Flow nozzle Rate of flow
Orifice meter Rate of flow "
Bend meter Rate of flow

_Rotameter __Rate of flow_ i

' -fﬁ
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