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5.129 When fluid flows through an abrupt expansion as indi-
cated in Fig. P5.1 , the loss in available energy across the ex-

pansion, loss,,, is often expressed as I \\
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Sen A) 2 A
where A, = cross-sectional area upstream of expansion, A, = N 1\ .,Jr
cross-sectional area downstream of expansion, and V, = veloc- Section'(1)
ity of flow upstream of expansion. Derive this relationship. alternate
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Appfy;hj the energy equafion (€g.582) 1o the flow from sechonll)
fv sechiom(2) we obiam
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ﬁpp:’y;ﬂj the axjal divechon component of the linear PIONE N,
Cguation (€g-5.22) 4o the flu'd confamed the conhol volume
frovn secton (1) +o secton (2) we obtas,
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Now, if we consider section (1) as occu rving af the end
of the swmaller diame fer prpe (the ét.’y.u.ww;y of the lavger

drame fer Pipe ) as tndicated i the sketel, above , Eg.1 shil
vields  the Cxpansion (055 and Eﬂ' 2. becomes
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Nofe that wilh section (1) positioned at Me ehd of the Smafler
diameler pipe A ads over arvea A, ., Also, because »f the
‘jg}t ﬁdw ﬁ‘m fﬁﬂ Smaller dildmf‘ff F;;he_ jﬂ}ip the f‘gr’ty‘
dramefer pipe, the Value oX /ﬁc will Lbe smal/ E’.'Jw.lyé Compared
7o The ofter Terms 14 Eg. 3 That we can dm)a Ko 5—%5).3
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Cﬂmé)'m]j’ Ej_f. ! and ¢ we obitain

' 1
foss, = -y, Y-k

/
Ay =

(con't )

£-129



5.2
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From  conservation of mass (68.5.73) we have
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