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515 The hydroelectric webing shown in Fig, PS5 115 passes
(oo ki £ . avross a head of B0, What is the maximum
armiunt i power output possible? Why will the actsal amount.

be jess?
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E.129  Air flows past an objest in a pige of 2-m diameter ansd
exits @ & fret jet ns showa in Fig, P5.f28The vebociry and
pressure ppsiresm are uniforn 2t 10 m/s and 50N /me, respec-
tively, Mg the pipe exit the velogity i noauntform as indicited
The shesr sress nlang the pipe wall is neghgible. (a) Deicrmine 3
the hesd loss associated with 2 pamicle a5 it Aows from the = 508 po jpme
umiform vebocity upstream of the object 1 o location in the wake
at the exit plane of the pape. (b) Detenmine the force that the air EFIGURE Pa.f29
puEs on he abject
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encigy eguation (€p. 5.8Y) fo fhat parfrcle flove o get

[
W
/Z{:f,uf;mf/#ﬁf_ﬁ ()
-4 F A g
E ]

¥
H a-
b= LYo
9 % .
* o
E;ﬁ = (5-" E") 4+ {;ﬂ ?'E.) -_-fr'i{}-} = F4y45m
(28) z(emz) 2(072)

To defermine tThe head (oss associalud with fhe Entve flew’
Acrecs  The dl-jw:" we  gre The  kon - i Poore Fhowe en eryy efw;im
(Ef-iﬂ?) fr Flow from (17 f (2 -Hirmf.ﬁ Phe contel velvne

chopm e The rhkefeh A ?ef- /a
-3 = L =
/Eﬂ;- ",&_V=+//L=5+ "ifw;;f ﬁﬁfi_,ﬁl (1)
¥ 2 & 2_? F

3
Frsn Fg. 5 +: 3
& ?-:.;“ M.?e_.,.. __L: p{}'l_,{,‘am
ol S—— -
7 e ~va
Fa. 1Y be R
§-(L) becomes YA
b = 4 -f-'E: _ ..4/,‘2? £
Ly pva) + pva)
ir: IL?F"
F
| (con't)
C-14k3



BIOENG-312 Fluid Mechanics for SV

£.129 | (con't )

¥
E4 Vw4
T Pl
IQ')"- ﬁ + P: B _-j_ I,;i::l_ A-”-E + .'ff ;I_
by sy -‘

23 'l-;:ﬁ ﬁym 4+ Ll;‘; . A -
and . F T 3
A, ,ffd,;.’{).f(""? (rzn-)an-ﬁz—u -;fﬂ)/*ﬂﬂ)w__*ﬂ
ﬁi Jf;) zf/? _;_- S’) (4 "")m'.'fr-.i-;- rfz H'Jﬂ"‘ MJ-{M/
h,= 2.5¢m

(.‘;) To deltrmyne The foge, that the air puts on fhe #@‘fﬁﬁ fi:,]

e wige  The hgr;}ynfu." fompinent of e  finesr momeon,
£ ia fron 1o Faf :

"‘,(“""V-’?r'-ﬂ +{0V me_ﬁvﬂ"-"ﬁ(
and Thus & }‘

j? Fﬂ; lr.aV:g fﬂ/;zﬂ. qm f'u- jhw)
-

k= (B X )mlm) +fzs *f)pa 2) (7 22 )

- (2% ﬁ? if’lﬂ-) (”J] (f;r-y :r(.»_}

5|4




BIOENG-312 Fluid Mechanics for SV

5.3 |

£.]33 When fluid fews through an abrugpt expansion & indi-
cated Im Fig. P5g3s , the loss in available EneTEy werpas the ex-
pansion, 1nss,,. is niften expresséd 13
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5.133 | (con')

From  congrvation of mwss (68 573 ) we have
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_ viedy =
5134 Two water jots collide and form o homogensous jet D m ‘1}' =

us shown in Fig, P5, 134 () Delermine the speed, V. and A ; =
mection, £, of the combined jet, () Dalennimﬁé bors: mf: l--_E:.Iﬁ ._+a=~*
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For the waker 'flc»wing through He control volume skekehed above, The
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S.3% | (copn't )

To determine the loss of dvailable ene associaled with the
Flow thiough this corhel volume we obtain by opplying the

enemy eqiachin ( €. 5.64)
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