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ge open tank and discharges into the atmosphere through a 7.62
Determine the diameter. d. in the narrowed section of the

2— Water flows steadily from a lar
em.-diameter pipe as shown in Fig.
pipe at A if the pressure gages at A and B indicate the same pressure. [10 marks|
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Hemispherical dome

3 - A closed cylindrical tank filled with watcr has a hem-  _
ispnerical dome and is connected (o an inverted piping system 2‘0 kPa
as shown in Fig. P2.25. The liquid in the top part of the piping
system has a specific gravity of 0.8, and the remaining parts of
(he system are filled with water. If the pressurc gage reading at
A is 60 kPa, determine: (@) the pressure in pipe B, and (b) the
pressure head, in millimeters of mercury, at the top of the dome
(point C).

V\’a{er

#FIGURE P2.25
(@) v CS'(,)[AZZ())[;M) + Gy (2m) = 4y

= GokR + (0,9)(f31r10353)(3m)+(?.EDXIOBI—;'A;Q\)(ZM)
= (03 RR

w) k= p- b, (5m)
LokPa'(9.80X103;53>[3M)

I

3
= 304 xID ;Nx
3 N
2 P . B0 XN
L8 TN g = fAMe
ky /33X 107 ==,

= 0.230 m (/03”"’"‘ = 230 mm
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- Long solid cylinder of radius 0.8 m hinged at point A is used as

Y4 =
an automatic gate, as shown in fig. When the water level i
reaches 5 m, the gate opens by turning about the hinge at point
A. Determine : /P e
a- The hydrostatic force acting on the cylinder ant its line of
action when the gate opens. [Fmarks]
b- The weight of the cylinder per m length of the cylinder. “T“
[2 marks]

Horlzontal force on vertical surface:
Fy = F,= PygA= pgheA= pgls = RI2)A

5

; , 1 kN
= ) by 3500 % WA D ) B . ) =
(1000 kg/m*)(9.81 m/s*)(4.2 + 0.82 m)}0.8 m X | m)( 1000 kg - mfsl,)’

Vertical force on horizontal surface {upward}:
Fy = PigA= pgheA= pglisston A

\ 1 kN
(1000 kg/m™)(9.81 m/s™)(S m)(0.8 m X | m) 1000 kg - m/ Sg)

= 39.2kN
Weight of fluid block for one m width into the page (downward):
W =mg = pgV = pa(&® = mkCAY1 m)

) ' kN
= {1000 kc/mj;(Q 81 m/sH(0.8 mp(1 = w/4)(1 m)(m)

Thersfore, the nat upward vertical force is
Fy=F,-W=302-13=379kN

Then the magnitude and direction of the hydrostatic force acting on the
tylindrical surface become

Fo=VFh+ Fy= V36 +37.9* = 523 kN
tan = FyfFyy = 379/36.1 = 1.05 = 0 = 46.4°
FRsing — W@R =0 = w;y,f = F?k sind = (523 kN) sin 464° = 319 kN

aaaaaa

itcan be shewn tﬂat tms corresponds to a mass of 3863 kg per m
iengﬂ'l and to a dansity of 1921 kg/m3 for the material of the cylinder.
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