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Newton’s Second/ LLaw

+ The Bernoullifeguationtmayaberthe
equatieniin
fluid mechanics.

+ Inviscid fluid flow isi geVverned by,
pressure and gravity: ferces.

(Net pressure force on particle)+(net gravity force on particle) =

(particle mass ) ( particle acceleration)
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Newton’s Second Law

+ Fluid particles acceleratemnonmalito
and along streamlines;

V (2)

1-FIuid particle
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Acceleration in streamlines
direction, s

(e
ot \os )\ dt

rii='0) oV
/Streamline a, =V —

Acceleration in normal
direction, n
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Newton’s Second Law

NMAIFIIAINGTUIATOING AMSIAINTTUAIAAT UMIINGIGOVDULAY AAAS U H aAana

=S mar AlengrerSeamine

secondiawiaioHErthiE
streamline diectionys:

P
Particle thickness = ﬁx / Z 5 FS = 5m aS
o (p+ 3p,) 6n Sy
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Tdsdy=0
(p - 8p,) én by :
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5:- 55 (p - 8p,)8s by

Normal to streamline

Thle dongariane af Nayien’s
‘,,
+8p,)8s 8y

Along streamline
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= =i AlengrerSuEamine

heErcompenERORVEIFh

@ alongrarstieamiinErdEPENES
onrthe stheamlinerangles

W =—y 5¥-sin@

\ o In thisicase) sihce therpanticle

Tacoy=0 Is smalll, ene-termiiaylon
.s:" Series expansion for the
Normal to streamline pressure ﬂeld IS used aS

(p—8p,) én &y

915, (p~ 8p,)8s by

Along streamline
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he net pressiieronceronia
paktiClENSICEERMINECRBVALHE
pressuerdiadient:
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Normal to streamline
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= =i AlengrerSuEamine

stheamlinEdiRECHORNSIEIVENR
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Particle lhlckneSs:&X / z §Fs — 5@/5+ §Fps
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=|—ysingd——
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X Fnle rleit felfes cletiplel n) ©nje
(p+8p,) 8 8y

(p—8p,) én &y

secondtlaw:
8s 5 (p = dp,)8s by

- Normal to streamline
Along streamline
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BemoullirEquanen

+ Bernoullifeguationtcaniberobtained byantegrating
F = ma along al streamline:

2
since from: graphic Singzﬁ andvd_vzld(V )
ds ds 2 ds

Gz do_1 d(VF)
yds ds 2 ds
simplify dp+%pd (V)+ydz=0 (along streamline)

simplify '[@ +%V2 +9z=C (along streamline)
Yo,
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BerneullifEquanen =

+ It is impossible tofintegratethe pPrESSUREItErR
because the density. may net be constantdUeNto
its variation wWith  pressure:

+ For additional assumption’ offincompressiblesitid
which density is assume tor be constant;, the

simple representation’ ofi previous equUation 1ok
' HOWHIS

4

1 .
P+ PV *+yz = constant along stramline
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E = ma Nermal terarSteamiine

+ Using similar appreach’ as forE =ma alongia
streamline.

dp [V° :
I— + J' > dn+ gz = constant across the stramline

0

+ For additional assumption’ offincompressiblesiuid
which density is assume tor be constant;, the
simple representation of previous eqftlJatio_n fo)r

owW! IS

! /4

V? .
p+ pf§ dn+ yz = constant across the stramline
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BemoeullifEquaten

+ The Bernoullifeguationrcan beErWHtteER
in terms of heightsi called

2
£+—+ Z = constant on a stramline
y 29
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StatiC; Sta@aeRByRaMICHRaRN0
Total Pressure

+ Each term in ther Bernoeullifeguation

can be interpreteds as a ierm ol
pressure.

Firstterm, p —> static pressure

Second term, pV?/2 = dynamic pressure
Third term, yz = hydrostatic pressure
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StaliC; StagRaueRBDyacRanc
ljetalfPressure )

£ Sta@gnatiONFPHESSURENS
thepressurerthat
deceleratesiiionwitora
zero Velocitys

Staghation PRESSURENS
greater than static
pressure by an
amount off dynamic
pressure.

P, =P, +%,0V12
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StatiC; Sta@aeRByRaMICHRaRN0
Total Pressure '

Stagnation point Stagnation streamline

7

Stagnation point

Total pressure
p+3 pV?+yz=p, constantalong a streamline
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StaliC; StagRaueRBDyacRanc
JletalfPressure

American Blower company
|4

—> = 00

National Physical laboratory (England)

——— | 32§ |

American Society of Heating & Ventilating Engineers
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ExamplereirUsereittierBerieull
Equation

+ Confined flows
+ Flowrate measurement
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FlowraterVieastrement
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= = Y suicegate
width = b
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