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frees on s Upper s ToeT facee Sine Eomonent o T T8 o arauty 1T difeaion o o Z] B ince the pressure on the outer surface s atmospheric, the pressures on the control volume at the ends of the volume are equal and oppositely directed. Also, by assumption, the shear on the
Upper swiace f the element f neglectes. 11 2 C The two forces fgmaining are: o shear force on the lower surtace of the coniral olme W component of the gravity n the dirsction of flow \v 3 8 ) From this eatlon,
noting thet A=BL &nd Fg= Ly E 5 Since the flow is laminar. 5 and inearating beween fimis gives
i e s e ot Tigkess o e liquid layer X 2322 [ % NorEnUr Balince 17 potEta flow — #7 7 Consier & vol e Semen o7 & S W steady potential flow. as shown bellow s z
N hhe pressure forces normal o the cross section of the fube at e e ¢ Ut of The b Inlet :_pasa=ps (4-18) Outlet pbSb=(p+ _p)S+ __S)
9 v MiThe exiernal Torces acing on the surface of element n the directon of flow N\ W P & The component of graviy acting along the &is G-20)
Substitution from Eqs(4-18) to (2-20) in Eq(4-16) gives (4-21) Dividing Eq(4-21) by 5 L (-22) 3777280 TAZFZ3 058 T mseE € € ) X T Q Now _fine the limits of all terms in Eq(4-22) as
Then and the ratios of increments il become the corresponding differental coefficient so that, o the limit (4-23] _ G0 1 ¢ A% €T B¢ T T s Tow e n EQEE-73) gives And (-28) & 21
quation(4-24) is the point form of the Bernoulli Equation without friction. 81 C W N For_static fluid. i Term AUE) & wero_EqA-2A) becomes Hentical with EGZ3) Tor & Stationary Ut
Bemoull Equaton deduced from energy balence 1181 Assumvllon 1 Tlow 2 ideal fluid 3 mechanical enerqy such as Kinetic, Potential and pressure energy Kinetic energy 1/2 mu2 Potential enerqy maZ Pressure eneray PV__ & 2 ) 4 -3 For_section a-a and b-b,
neray lance ey n = ererg g or g since r_=m/V_the above casatlon s oulo be 1/2uaZ+qZa+Palr_=1/2ub2-+qZb+Pbir G o €
€ 1 Between two_definite_point in the tube, say Station a and b , Eq(4-25) can be integrated , since _is constant, the Bernoulli Equation is given as follows (4-26) [} ~
unit s Each e in the euaton is a scalar and the dimensions of eneray per uni mass The Uit for Eq(3-26) can be derved 642 To represen the_mechanical work done by forces _external to_stream _on the fluid in pushing it into the tube or the work oo Trom e Teaving the Wheo Q3
v m The term gZ and u2/2 are potential and kinetic enera) For section 1-1 and 2-2. Equation(4=26) s divided by g. Qives (4-26) | A 7
< 7 e i for e Jkgmis2)=m < In the_same way the_equation (4-26) is multiplied by er iz s as Discussion of Bernoull equation T The principle _of
Sonservllon of eneryy permis the extnsion of the exuation i potentel flow tidiy e i curved rear e o vareble eross seailon. The eouation can be nodifed for e Tn boundary leyer fiow P ] g % E sssential o chouse wsiream and dowrsiresm siaon > =
St on the of convenience and are usually taken at most_information about pressure, velocity. and heights is available. - 1 & >Bernoulll_equatio ection for effects of solid boundaries 873 >
"To extend the Bernoull squalion (o cover these practica slmalmns‘ wo are needed: 1) correction of the netic-snergy torm 2) correction of the equa(mn Tor The_sxistence of fuld fieton 7ZH & > i Kinetic-enerqy correction foctor 118 _
B inetc —eneray can be calulted from avefage veloct by using _ /2. laminar fiow: __=2.0 highly turbulent flow: _is about 105 It is ustal to take __to 1 in the calculation E3 s 5 s s
kC SCorrection of Bernouli equation for lud friction )_Fluid friction can be defined as any conversion of et energy mw heat Tn & flowing Sren T e oo equation s corrected 1ov friction by adding : e o the | ngm hand s\de OF Eq.(4-26) (4~
30 _mm 7 7l T = mp work in Bernoull equation - e work done per unit mass of liquid passing through an pump. B m “Equation (4-30) corected for pump work
V. (Pover gained by 3 Tid thoush The punp__ )& Pe=\Sur_Where Pe and W are the power and work gained by the fluid through the pump u and r__are velocity and density of fluid. S is Foss-seEiion e P U TS 9/ WAL 3
) @mple_As shown in Fig S (1000kq/n3) n the pipe s () A staic B lowng upwa lowing_ downward:_D_uncertain If the diameters of sections 1 -1 and 2-2 are 0.05 and 0.1 m, respectively, and the velocity 2 in section 2-2 is 1nJs, whal is the Trictional Toss bemeen T serti
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