1) Total (15)

Table A-5 : at 35°C the vapor pressure of water is approximately 5800 Pa. (1)
Table A-1: at 35°C the density of water is 994 kg/m® or approximately 998 kg/m?

Bernoulli from the surface to point 3 gives:

« (4) 1)
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7y 29 7y 29

V,=0 =V, =2gh=2x32.2x6=386.4 =V, =19.66 ft/s =5.99m/s

By continuity:

< (2) < 1) R
VA =V,A =V, = v3 - (—) x19.66 = 2831.04D? English Sys

Ay
A
A =2V, = (L)2 x5.99 = 9284.52D° Metric Sys
A 0.3048/12

Bernoulli from point 1 to point 3 gives:

VA =V,A, =V, =

(3) (1)
V2 P, V.
L+ Ltz =2+ 17,
7y 29 7y 29

P, =P, =100KPa
P, =P, =5800Pa
V, =9284.52D? = D*=2.6le-6= D =0.0402m=0.132 ft
V, =5.99m/s
2,=2,=0
y=994x9.81=9751.14

By looking carefully the above Bernoulli equation:
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V, =9284.52D° PR _P 599° (928452D%)
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To avoid cavitation, we would decrease D which will increase P, to keepP, > P, .

»
»

d
<

2) Total (15)

a) First examine the momentum of the jet striking the plate:

(4) 1)

Z Fx = Moy Vour —MinVin

—F=0-pAV2 =70 =998x%x0.032 <V =V, =9.96m/s

v

P
<«

By continuity:
) (2) w (1)
A 3
VA =V,A, =V, =E2V2 = (E)2 x9.96=0.9m/s
b) Applying Bernoulli:
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_ _ _l 2 _ 2 _E 2 _ 2)_
V, =0.9 =P, =R = plv; ~V)= 2 x998(0.96" ~0.9°) = 49097 4Pa

z,=2,=0
And from manometer principles:
(2) (1)

P
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I:)2 + 7/waterh = I:)1 + 7/mercuryh
AP 49097.4

= = =0.4m
(pmercury = Puwater )g (13600 - 998) x9.81
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3) Total(10)

Applying x-momentum equation:
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Z Fx = Irﬁoutvout _minvin = m(VZ _Vl)

We have just pressure force per unit width:

) 2) .

1 1 -
LHS = P A, - P,A, =Epgh1(h1) _Epghz(hz)
RHS = m(Vz _Vl) = phlvl(vz _Vl)
1)
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1 1
= Epghl(h1) _Epghz (hz) = phlvl(vz _Vl)

1
Eg(hlz - hzz): hV,(V, -V;) @
Applying continuity:
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m, =m, =m=pAV, = pAV, = hV, =h)V, j%zh_l (2)
1
By mixing (1) and (2):
1)

v

N~ A

h
g(h12 - héz): h1V1 (h—lVl _Vl)
2

h
= h_lvlz (hl - hz)

2
1 h
3§g(h1 + hZ)(hl _hz):h_lvlz(hl _hz)
2

(hl + hz ) = 2_21\/12
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h2 +hh, -2y Zg 3)
g

PN (EILLEVE
h, = g < 0 Unacceptable
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Vv, :Vlh_ = Ans(a)
2 —1/2+1/2 /1+ivl2
gh,

b) Applying energy equation from point 1 to point 2 gives: (both points are on free
surface)

) L) .
2 2

1+\i+z =2+-2+4+7,+H,

7/ 29 7 g V2 V2

P,=P,=0 =>H_ =—|1-—=%|+h -h,
29 \'A

Zl_hl

ZZ_hZ

By using equations (2) and (3):

2 2 2 2
Ho= g Ye | o, =Mty )y
29 V, 4h, h,

_(h, +h)h,
4h1h22
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