BIOENG-312 Fluid Mechanics for SV

Series 4 - Solutions

TAs:  Cemre Celikbudak, Soroush Rafiei, Sokratis Anagnostopoulos, Ramin Mohammadi, Ellen
Jamil Dagher, Veronika Pak, El Ghali Jaidi, Coline Jeanne Leteurtre
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step L glc) error
1 1.0000 0.6931 3.07E-01
2 0.8931 0.5805 1.13E-01
3 0.5805 0.5324 4.81E-02
4 0.3324 0.5104 2.20E-02
5 0.5104 0.5000 1.05E-02
& 0.5000 0.4349 5.04E-03
7 0.4343 0.4925 2.45E-03
8 0.4925 0.4913 1.20E-03
3 0.4913 0.4307 5.B6E-04
10 0.4307 0.4904 2.87E-04
11 0.4504 0.4902 1.41E-04
12 0.4302 0.4902 6.90E-05




BIOENG-312 Fluid Mechanics for SV

4,36

= 4.36 Amnozzle is designed to accelerte the flukd from V) to
Vs in & linear fashion. That is, V¥ = ax + &, whene a and b are
constants, IF the flow is conssant with ¥, = 10 m/s a1 5 = 0
and ¥y = XS m/sat g, = | m, determine the local sceeleration,
the convective accelembion, and the accelerailon of the fluid a
points (1) and (2),

o

With w=ax+b , v=0, and w=0 ths acceleration @=5 +V7V
can be written as

d=a,? where a =u3%. n
Since w=V, =109 af x=0 and w=V,=2542 af x=! we oblain
0= o +}

25= a+b  so that a=/5 gnd b=10
That is, H=ff5:+iﬂj-§ p where X=m | =0 that from Eg.f!.'ll

ay = (15x410)8 (15 F) =(p25x+150) 5
Nole: The local acceleration is zero , $f=0 , and fhe
convective acceleration is ﬂig,g_'f‘ = (225:+150) a2

Atx=0, @=isol B ; atx=|m 6 d=375{8
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Aand 8,

4,52 Water flows steadily through the Tunnel shown in Fig,
P4.5L Throughout most of the funmel the flow is approsimanely
radial {along rays from &) with a velocity of V = ¢/¢ %, whiers
* &8 the radial coordinste and ¢ is @ constant. If the velocity is
04 m/s when r = (.1 m. determine the acceleration ar pamms

FIGURE P4.52 [1f
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Also, a_,='|f'-f;;=-'|fj;; whare V=5
Since V=0.%2 when r=0.0m it follows that
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SH Alr flows from & pipe into the region Daks
the disks s closely approsimated by ' = V,Rir,
where R is the radius of the disk, r is the radial

between 1w parallel cireular disks a5 shown in
!
coordinate, and Vyis the fuid velocity at the edge ’

Fig, P4.54.The fid veloct i the gap between
of the disk, Determine the acceleration for ¢ = 0.2,
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# 58

4,48  Alaver of oil fews down a ventical plate a8 shown in
Fig. Pd.éawith a velocity of V = {¥,/% (2 — ) ] where
Vy and & are constants, {a) Show that the fluld sticks 1o the plate
and thas the shear siress a1 the edge of the layer {x = hYis zero.
{b) Determine the flowraie across surface AR, Assume the width
of the plate is k. (MNote: The velockty peafile for laminar flow
in & pipe has a similar shape, See Viden V613

a) ar= —:’%(zhx ~x*)

Thus,

wrf = f(0-0) =0 and

=g B FIGURE P4 58
Tl ﬂﬂ%#ﬁ%[ﬂﬁ-ix] =9

x=h x=h x=h

Hence, the fivid sticks fo the F.I"m’e and there (s no shear
stress af 1he free surface.

x:h h
) Q= (1 dh = [wrbd = (Y (zhx-x")bdk
e &
or h

Qna = Yeb[hat-4x*| = $Uhb
]
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