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3.2 Water flows around the vertical two-di-

mensional bend with circular streamlines and
constant velocity as shown in Fig, P3.12. If the %,

pressure is 40 kPa at point (1), determine the

pressures at points (2) and (3). Assume that the = /

velocity profile is uniform s indicated. 1m t -
=t

>V = 10 m/s
2=

; FIGURE P3.12
i ‘E \ {1} i
J‘R}"" *% = %ﬁ- W;'I‘-o'i %1-1;': =f and V= /1om/s

Thos, with R=&E-n
f’ = -7 ""—&K—i or

f?—éo =*f¢r’afn fM

KT 'H?af since a‘.andnvf;se constants
Pfu=-tn~oV* [ 45
Thus, gicd
P=p-rn-ovin(z%)
With fu =¥k and ny =1m g, = #aiﬁa—?fxxal%(m)
- 799 22 (108 |n (&)

anr

A=12.0 kPa

and
with g, = ¥0kfy and 11y =2m 3 g, = %0 kfou - 9.00016" 2 (2m)
~927 55 (108" In (£)

or

Fy = =201 kfa
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3 i &q sl
._3. &3 Determine the fowrate through the pipe
in Fig. P3.89,

%ﬁ";w,"%*r_;ﬂx where #EITG:: i?:"

Thus, .

%LJ--{}-"% or ”#FE«?J%@

but, .

A= ¥L=Gh +3(Leh) <o o -, = (Xt )b

so that

b}=]/m = [zfgaxﬁ}(f‘%gi *”’:‘]
= 2202

Thus

rl

Q=4 =F(eeamiraao) = o, am-ﬁf

b
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| D76 Water flovas steadily from the lirge opeis tnk hoen i ] Y

| Fig. PR.76.1f viscous effects are negligible. determine (n) the || t"“s_,%w

| fewrase, (2. and {b) the menomeser veading. h. ] |
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@) From the Bernoulli equation,
s ifFHlH"E, = *flﬂ h;u: 2 where 7% 270, |,.ll:f=.§J'r z, i#ﬂtanarf,_rﬂ_
Thus,
g,=3pK", or pg7, = fpW so that V=125
or
Vy=¥2(0.8im /) (4m) = 8.86 m /s
fencs,
L QA V= E(o.om) (8.86m/c) = 0. 0698 mfs

(5) From the Bernoullf e?mﬂm

s +gﬁ1{,“+r;§ 'ff?z J‘ffﬂf;!*iﬂlfa, where 2= Z; d'.r“?a'rﬁ’z"':“"
50 fha

P-? :‘J{'F{ﬁi"'ﬁﬂ ) .
Alsg A, Vo = As Vs sothat Vi =% [ F(%J Ya 5(%) 8. 8m/s=]3.04mfs
Hence, )

g = L (999 ky i) [(8.86m/s)" - (13.84m/e)" | = — 56 500 Wy® t

Also, from the manometer,
fa = - ;%h ”:?m { 2m +(0.08/2)m)

= ~(1335/0° W/ ) +{8.80x10 N/ ) (2.0%m )

= - 133xj0" b + 1.99x jo* Ni?® | where hm {2)
Thys, frem Eqs. (1) and (2):

| Lsgxi0 Wit = - 133000%k #195%00" Vi

or

h=057m
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3.9  An anclent devies for measiring e i§
shown in Fig. P3.9% The axisymmetric vessel is
shaped so that the water level falls at a constant
rate. Determine the shape of the vessel, R =
Rz}, if the water level is to décrense at a rate of
0.10 miht and the drain hole i 50 mm o di-
ameter. The device is to operate for 12 hr without
needing refilling. Make a scale drawing of the
shape of the vesse|.

GURE Pi.ay
'1%’ +-— +2; i the Hw is assumed fo
2" % be -stead
fﬂ'ﬂ"l sfea Jl'.
aqf-ﬁ'ﬂ-', ﬁﬁla;ﬁ=ﬂ; E‘,ri‘.‘ and 2, =0

Thus,
% ‘; Y2 which, if V<<V, (i.e. R>> 5.0mm) becomes

I =-|{2 4

Ve _ 12| o (Lhe
Since zq,.*":r Efqzl’; and Iff‘ mi—ﬂ'f%‘(gwmj
we obfain 52‘?5”"'915%

?TRZ(L?S %102 =-F(a.m5m}z1f2ffitﬂf%} 7,

where K and 2 are ~m

Tht!s, HHHHIRE]
l R= 0.998 z* A LT

or TN

= m | R,m Z,m

o] 0

o] 0.54) sl

0.2 0.667

o4 0,794

0.6 0.878

08 0.9%¥

1o 0.998 %2,

L2 f.o4s
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P1.007as a free jet and strikes a circular flat plate.
The fow geometry shown (5 axisymmetrcal. De-
termine the fAowrate and the manometer reading,

Water flows from the pipe shown in Fig.

FIGURE P3.107

" 2
—f;i-!% +E = %‘L:.l% +Ey . mf,‘};rg f?r='{3'l‘ ﬁ:ﬂ‘} z’-g, Mzzﬂgm

Thus,
% = %'ﬁfz w)‘.l.!‘re J‘?;H"'J‘q‘zl'{ :{P

or v o A Fhh v _ 40h (0. 1m) (% x10 %m)
V= 74 = %hhy o # -

Hence, Eq. (1) gives
r;.s-:rﬁfj’ =V +200.008)(0.2m) op Y, = 45922

g0 T
§ = AV = T (olm)(4x16 %) (1.598) = 2.00m07* -f—l
Alse, '

-] a
%L +% - % ffl{'-}-fz, , where V=0, g,=0.2m, l{=rt80 V,
or V= 1600159 8) 2543 and g0

fi}

Thes, " s
H:%:ﬂ—-z‘ '-E% =02Zm = O,/29 g
2=115




