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w-t- y*r assunmptionn anean'ry' *zu! r\nsw'r all-qnnestionns
f l r n o c f f i n m  / f l \
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o\ry cnnat the loss of laead due to nouonurffiffiffi
tlarough a horizomtan diffuser is given hy,

h,=_J_(,_+l.f
whene, f :friction aoefliiaienr, AR.:roran 

t^tfi';-tr$]#t*diffuser 
drivergence amrgne, vr:imner

n r o l l n n i , t * 'Y  v r v u 4 s  v  o

n"h) Consider tlae three-nesenvoir sysfenn of lFic,_lG) wifh tlae fonnowing.data: Zr = 95 ma, lz = Jl25
M, fu = lL60 nM', z! =25 tn ,a, = lL15 na andl a = E5 ma. Aln pipes ane 28-cna-dliameter *ro6rnurr*J
comcrete (e = 1l nnim)" Compute the steady {now nate im a[[ pipes fon water at zp"C(p = 0.001]Fa.s, p:99E [<g/ma3).

Fig . (1 )

A4)A system of plpes comveying waten is cr* own im
4ie.-tr2)" tnae pflpe fi"ictfron factor is 0"024 foa" aln pipes, **d tlouio lemgths and diameters are given imtnae tahne:
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n{ t}ae wnaole of waten-entening tnae hraracna CIF f,s dg@w-qff at a unifonrm rate anong the nemgth of thepipe" e ekul4lq the totnl dliff'enence of'laead Uetweem n,*let and outlet wlaen tlae infnow to tnae
systenm is 0"28 ma3/s. Comsiden omny fnictioman losses amdi assumae atruaospnaenic pnessune at tlae emdof hnamclh" Also, callculate the laead at C amd t]ae fnow nates im tnae two hnamcnaes-.
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Z{Llfhe 3-pont mnamifoldl snnown in tlae next diagram lnas a port-to-nnnain diameter ratio Dr/lDz=0.4,
a fnfiction factor f =0.42 im tlae nnnainn andL a[[ laterals, and n:/Dr=4"0 fon eaah nateran. Considering
fnuld fnictiom in the main amdl nateralls and junctionx nosses, aomnpulle tlae port dlisctaarges Qu, Qu
amd Q". 

'lfhe 
downstreana end of the rmain is cnosed off'hy a hlann< pnate"

Ouest ion (3)

Q*

(25 Manks'!

lFon tnae networn( snnown in JFig. (3), wnite the f'olnowinng @equarions; f/-equations; annd wl'ite the
l@equatioms, then solve tlae systenni of /@equations.
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Ounestion (4) (25 Mnrlks\

lllae fonnowimg networl< showm flm the trfrg.(a) aontains a p]ressure neducing valve (lPJR.V) that is set
so it wlll produae a IHIGI of 145 nn om its dlowmstreanm side" This valve is E00 m dlowmstneam f'rorm
modle ll, annswetr the followimg equations: (a) wa'ite tlae system of Q-eqtaations, IHl-equations amd ;
AQ-equations; (h) ursing the Newton rmethodl, sonve the systema of AQ-equatioms; (c) and what is
the IHIGL om the urnstn'earix side of ttae FRV.
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F'rc. (3)

200 nt
v = 1.31 v 16-6 ff is 0.08 nfls

All €' - 0.15 nrm
,A.i.i elev" = 100 nr
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