BIOENG-312 Fluid Mechanics for SV

Series 12 - Solutions

TAs: Cemre Celikbudak, Soroush Rafiei, Sokratis Anagnostopoulos, Ramin Mohammadi, Ellen
Jamil Dagher, Veronika Pak, El Ghali Jaidi, Coline Jeanne Leteurtre

B.58
Water fows at a rae of (40 mcfs in 2 B1Zm- =012 m
b, 0, =0.08m

H.EF
diamnener pipe thal coniaing & sudden contracticn 3 a O.06-m-
diammeter pipe. Determine the pressare deop scross the comtrac. 1 _
ton sectipn. How moch of this pressure difference is due w

- o o — 3 ]
tosses end how muech is due 1o kinstic energy changes? o @-'-:J.DF-':_E' (2}

{H{Lz =§,&+};:+z;+h1;'§, where Z,=2: n
oL

.E [ = —— = ﬂ-
1-" % 'Efm-? 7 =354, K Z(o.oim? PV
Thus, with 'g" {'—D:'J E( crm} 0.25 we oblain from fig. 8.3¢
K;= C.4o0
Hepce, from Eq.(0)
£ fa= Fo[k\ -Y* | = Fe99 &35 040 (11 B34 1257 (254 85
;-ﬁ-sq,?ﬂajﬁ + 9o B = 133 kA
This rapramﬁ a 39.7 kfy drep from Josres and a 93.0 kP dirge
dve fo an incregse jn kinefic Energy.
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4.79

- {2
i ETT Weier an LDAC s pusiped from & lake 38 showm o o " Mg}.,: ;
Fig, PR.79.1f the flowraie is 0.00§ m'/s, what i the maximom =

lemph inler pipe, ¢, a1 can be used withou caviewtion Sy (i)
veeuring? Py

! FIGURE P3.79
**£+E= ¢—+-E+?;+f{ffﬂﬂ}£, whers ﬁrrﬂrkﬁ_,z,:ﬁp::}
Vwo, Vo=V, 23 =é5m  and fron Table 8.2 fy=py,=1.228 kFa
~ o.on ¥
.ﬁ.lr.tﬂ, F— % = ffﬂﬂ?ﬂ’ '2-5‘5§' i ﬂ-ﬁ{

__ﬂ__irﬂ-ﬂﬁ a7 _ Eﬁ' - . Tabls 8.1 rlf
Re=Y _E%%%;Z_mw . With this Re and from Table 8.1 with

0.08 e - 5,
£ LB . o008 we obfain f=0.021 (see Fiy. 8.20)

Hence, with 27K, = 0.8 far the enfrasce, Eq.{) becames

F 3
[ 1oy-2a28) x50 L5 £ (2,85
W*‘55"'“"’”"*(’”‘””‘W”’H}Er{m ]
P co.om
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&, 88 i

-= 20m =
.88 A fan i.: o prodece o comslant air speed of 40 mds f:;* l-‘:""‘
thaiaphoas che pipe loap shows m Fig, PESE The 3-m-dikm. 1 o N
e mpes are smodth, and each of the foir M-degres slbows
has m fose coefficient of 0.30. Dersrmine the power that the fas
adds ro the air . 19m geim—
I
;l tfe 2
4:: k lII||-FII'I -
] — i —/

BEFIGURE P5.88
2

B X
@--v.zﬁ?; —h, b, = f;,.*_a:l ‘i
I we focak (1) and (2) af fhe same ’afgc.a it follewe that
ﬁtﬁ.l EE‘I’;'.-'##{ 'EF"E;'

Thes, .
ﬁ::fi :{F};’i?ﬁ;ﬂ]% where %j‘i:.z = #/0.30) =42

Alca Re= £YL _ 123 %{*Fﬂ'#}hm_} B §
’ - L7910 A = FEEGE

and £ =0 so thef from Fig.#.20 f=0¢ 0083

Hence, .
b= (o (1.0 428404 0)m ‘ (#0 ) _

e = (0.0083 +42) o 11 m
so that

W, = I'@h, = pa@h, =f£ﬂgjfﬂﬂ'%)[§f3ﬂ}‘f’w$ﬂmm
= 3.?:5':,."35.-""'_:;5 = IFP AN
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B.90

.96 Waser flows from the nowzds amsched 12 the spray taok chown
im Fig. PE.90 Diptermine the flowrste if the loss coofficlen for the
pozzle {hassd on upatresm conditions) iz 0,73 and the fricton fae-
nive fir e pough hose is 0,11

FIGLURE P850

%;—5#11 = -fp"— +¥+i‘;f{{§ +.=r;}§";; whars ,ﬁ}-ﬂﬂ#ﬂ, fa=d,

E=0.8m, #;3= £ sin¥0"=(1.9m) sin®d"= 122 W, =0,
2

V=% and Vo= = (BIV=(F)V (S v =#¥
Thus, with £=0l and K=075 Eg.01 gives

[5o%ie S a L iy PPV ' -—'E:—
ro.em = JazmH ¥4 o) Jemag)

or
V= 3,095 ) s
Thes, @=AV= F(o.oism) (3.005) = S482]0 L

g-39



BIOENG-312 Fluid Mechanics for SV

&,
o
. &3 rmm - ler, T e
B9 The pump shows in Fig. PEAY adds 24 £'W 1o the -‘:""'h?"ﬁ P
water and causes & Nowrate of 004 1=/, Detarmine the fow. 0Pedimesr ¢ = 0018 h
raie expected it pumg i remagved from the sysiom. Assume / ./) { ;% .
F = 00LS for sicher case s neglees minee kousss, = 1
T Pursp
FIGLIRE PEAw

_@_ _H'—l-pzlfh %ivﬂ%’;f!;flr'g Hﬂlﬁ'ﬂ?ﬂ'ﬁ'ﬂ? .?J-th fliq

p;.q pza.f;.j??-ﬁ‘-i, - 382 Lf—% f"i—ﬁuﬁ‘

Thus, ey s

(385"
h +hF‘ ;Efﬂ;ﬁj +a‘ﬂ"l'ﬁfﬂ.ﬂim:'l 2 (. ﬂfﬂ
hu’*_. o EII}D' HIE
o= 50 " st B o) = O%B ™
Hencs,

h=i33.2m-43.8 m = GR5M
w&m He punp hp=0 and % = ﬂ+{£g where h=69.5m = 2,

%’f (£ Jlr' or V,=(50mm iy = 2,25V

?ﬁw, 1 Ll
25V o008 (Eaam )V

ot

0= A = E(poém)(v.22 2} = 0.0269 2
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N Tl |

o000 Waser &5 pumped bebween two large open reservoirs B {1 1l
theough 1.5 km of smocth pipe. The waser surfaces in the reo
reservoirs are @ the same ehevation. When the pumg adds 20 kKW W
to the water the feraie is | m’/s IF minor kosses are negligi- b
ble, determine the pipe dismster.

EF T e

: 1:|
.%'-J-Ii +%-J‘& :%4-.?:*‘%" pﬁ;rg ﬁ’ﬁﬂ’ﬂj l'f-‘l-"lrﬂj EAEF A

" f? h wﬁmﬁ u{f 20000° Mo s = 2 o

" [aeni (1 2%)
and 1 223
WAL it oo e < 12 nt i
Hence .
w b f L0 DAY "';G = 1239 { /0 m

Fram Eqs (and (@) | 2.04 =239 T/0° or =0 0065 D°
(3) D=2.27"%
Aisa, B (1273/0%)m D a
Re= E3F < F%nz:
|t Re=hrexe’sb
' Finally, with €/0=0 the Moody chart (Fig.8.20) 15 1he Finol equation.

:1'5] Fl \\%‘

Re
Trial and errer solydion of Eqs(3) (%) and () for { Re, and b
Assome f=0.02 50 Eg {3) g:'ufas De2.27 (0.02)%F = /ot and Eqi¥
ai JVer Re f!#.'l.’fﬁ'ff 04 = .Ir,n'::lih'ﬁ‘ T.I'EHF from Ei‘ 'lff-]' j|r': 0,005 whish
s ot 8 ;i.q!' fo the assomed f=0.02, Try ﬁltj'qn'ﬂ h'.l'II.IE.' F= 00015 which
qives .ﬂ' ﬂ?ﬂm Re = fﬂ'ﬂﬂ and T=c. o3 #0005, One frnal
try wilh f=0. o3 gives D=0, :ii'?-?m Re =1.232)0% and f=0.003
as assomed. Thes, D=0927m.

An alernate method it 4o dse the Colsbrpak formula (Eq(p.35))
rathor than the Moedy chanf (Eqsl). Thus, with €/0 =0,

feon't)
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| 8ol |{sm'H
EE”‘HJ T
ﬁ e -2.00g ( %ﬁ%’} which when combined with Eqs. (31 and (%) g ves

| _ 2.51 0
e} couspe)s = ‘2":’!"?[ LY [0% (0. 0145 n‘]ﬁ]
Using a compuler root-finding program fo solve Eq (8) gives
0= 0.926 which is cuﬂ:&fenj wiih the teial and error solition
given above
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