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QUESTION 1

1.1 1.1.4

1.1.2

1.1.3

1.1.1

1.2 1.2.1

1.2.2

1.2.3

Pressure is the force exerted by a fluid on any surfacev” with which
it is in contact or by one part of a fluid on the adjoining parts.v’

Atmospheric pressure is the pressure acting or exerted on the
surfacev’ of the earth due to the weight of the atmospheric
pressure.v’

Absolute pressure is the pressure which is measured above
absolute zerov' and is the sum of the atmospheric and gauge
pressure.v’

Gauge pressure is the intensity of pressure measured above or
below atmospheric pressurev’ and is measured using a gauge
device.v’

(2x4)  (8)

SG — )O ive
Io wafer

p.r'c'c’ — SG x pwa!er
=1Ix1000 v
=1100kg / m*v (2)

W=mg=pV,. g
v
=(1100x2)x 9,81V
=21,582kNv (3)
Mce = Efmuymny
picep:ceg = pwVa’f’.vpg \/
21,582 x10°=1000%x2x2xhx981v
3

p gy 2LS82x10°

® 9810

4

=0,55m (9)

1.3 Surface tension is the tension induced due to the cohesion of forces between
molecules on the surface of the fluid (liquid) which adjoins another immiscible
fluid (liquid).v” This is also the property that allows objects to float on its surface
and is measured in N/m.v’ (2)
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QUESTION 2

2.1

letforceactingonplaceAB = Pr essure x plane x width

consider a small triangulalr prism has a unit width of 1m

sincethe fluid is at rest,the forces are in equilibrium and perpendicular
to the faces which they act

Re solving vertical direction :

P xABxw= P, x ACxwcosf v

usin g trinometrical ratios

ACcos@=AB v

thus, P, =P, v

Re solving horizontal direction

P xBCxw=P,x ACxwsinf v

since, ACsin@ = BC v

thus,P, = P, v

therefore, P, = P, = Pjand since AC is at any angle@to AB. v

Pjis the int ensity of pressure in any direction

therefore the int ensity of pressure at a point is the same in all direction

in a fluid at rest (7)

2.2 2.21 B e =108
=1030x1,3x9.81 v/
=13,136kPa v (2)

222 P, =pgh
=13600%9,81x 0,62
= 82,718kN
Bt =B+ B

=82,718+13,136 v
= 69,582V (3)
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2.3 2.3.1 1 1 1
+

e Rk
7 K ¥ K:.'_L'F

fig
~ (1,85x8)10°
1,85x10° +8x10°
=1,503GPa v (2)

2.3.2 1,4x 2000 x 4
Kuir =~ &
7x0,05°
=1,426MPa v

V =AxI

=7 40,05 x0.
4

=196,35x10"m* v

1 11 %V,
= + +
K, K, K, V

eyl

ir

j i air

effl ligg

%V, =19635x10x1426x10°( 1 1
68x10° 185x10° 8x10

kxV., P
Yol . = Z =3,93123x10"° v
100

e 3,93123x10°°

196,35x10°°
k=2% v (6)
[20]

x100% v
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QUESTION 3
3.1 3.1.1
3.1.2
3.2.1
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hydrostatic force

F,=pgyA

2,3
=—=115mv
< 2

A=23x35
=8,05mv
F . =9810x8,05x1,15

Irvdrer
=90,81608kN v

force on bolts

Z M, =0
Z M, (CW) = ZMbon (A CW)
F x hbu{{ = Fh_w.’m x hh)-‘dro v

bolt
F = 90,81608;( 0,66667 7

= 60,544kN v

Z‘thnge =0
Z thnge (CW) = Z Mh:nge(ACW)
F...x%h

hinge hinge = F}:}-‘dro X k.’iydm v

F ~90,81608 x 0,3333/

holt —
1

=30,272kNy

F,.,, =9810x12x8,05v
= 947,646kN v

volume of seawater displaced

bowvaney = ship
;)g-p:ff'ﬁphmed = m.\'.’rfpg v
50000
displaced =—
1035
=48309m’ v/

(8)

(2)

3)
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3.2.2

3.2.3

QUESTION 4

4.1.1

4.1.2

4.1.3

414
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volume of fresh water displaced

Fbm.r_wmc_\’ = ‘F;Iu'p
@- Vﬂ’iﬁphu’eﬁ" = mshfpg
50000
) =
displaced ]_ 000
=50m’y
volume of seawater displaced
v
V oiacea = (48,309%30% )+ 48,309 = 62,801 7m’y
F}J{)t{l'{!ir(‘y = Fchip
)Og-Vdf.fpfuced = m.\'hipg/
=1035%x62,8017v

S.m=64,1876tons v

Steady flow — the cross-sectional area and velocity of a stream may
vary from cross-section to cross-section, however will not vary
regarding time,v” e.g., tapering pipe.v’

Unsteady flow — the cross-sectional area and velocity of a stream
varies with time,v’e.g., wave in a channel.v’

Uniform flow — the cross-sectional area and velocity of a stream are
the same at successive sections,v e.g., pipe of constant diameter
running full.v’

Non-uniform flow — the cross-sectional area and velocity of a stream
are not the same at successive sections,v’ e.g., pipe of constant
diameter delivering water from reciprocating pump.v’

(23x:4)

(2)

(5)
[20]
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4.2 4.2.1

422

423
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ol
0
10000,

950
=10,526316mv

4
€%

10,526316 v
f=————
12x107°
=877.193secy
=14,62minv

P = pgh
=950x9,81x4y
=37,278kPa v

applying Bernoulli' s theorem :

P

§+$+Z‘ =%+;—2+22/

since: P, = P,...atmospheric conditions

v, =0
2

thus, Z, = ;—2 +Z,v
g

v; zzg(zl _Z:z) v

=4/19,62x6v

Sv, =10,85m/sv

()

(2)

(5)
[20]
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QUESTION 5

5.1

5.2

A rota-flow meter is used to measure the flow of a fluidv’ while a pitot tube is

used to measure the velocity of a fluid.v’

mean velocity

_ 4x50x% 10~

© %015’

=4,42097m/s v

max imum velocity

=0,75v__ v

Ly 4,42097
- .75

=5,89463m/sv

head of air

vm (400

from:

Viux =281,
b= 5.89463" ,
‘ 19,62
~oh, =1,77098mv

manometric head of water

h =h, {& - 1}
P.

hn' =T . J
Pu_ 1}
| P
o 1,77098 7
1000
|13
=2,305my
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5.3 head loss for fittings
2
from:h, = L2
2g
2
and :h, = A
2gd
; k
since:—=——
4f
R
thus: h,, ., = 4y X L
2 d
_ 4% 0,007 x 3" <8y
19,62

=102,752mmv’

kﬁm_ = ﬂ X i
' 2¢ d
_ 4x0,007x3?
T 19,62
=77,064mm v

x6v

‘R-‘ﬂfve = @hmfve
=920x9.81x102,752x107v
=927.36Pav

P:mve = Jpghm:'ve
=920x9.81x 77,064 %107V
[20]

QUESTION 6
6.1 Bernoulli's theorem states that the total energy per particle of a body of fluidv’

will be the same throughout provided that no energy is supplied or removed
from the system at any point in time.v’ (2)
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6.2 6.2.1

6.2.2

Copyright reserved

-10 -

h,,.. (Sysrem) =h,, ( ﬁher) + . (pipeline)

2

kh}.r.s' (fizter) = -k2v—
g

_ 3x%3?
19,62
=1376m v

4 fiv?

2gd
~ 4x0,001x 4000 x 32
T 19,62x0,05

=146,789m

khm ( plpehne) =

~hy, (system)=1376+146,789 ¥

o

=148,165m

Jor maximum power conditions :
H,,, (energy head )= 3h, (friction head )

Applying Bernoulli''s theorem and equation

2
=£+V_+Z

pg 2g
under these conditions :

ZF = ZU

inlet

)
Y L L T
900x9,81
679,578
e 226,526m
fl0°

r S

i3 3d5
0~ 3%226,526 % 0,05°

B 0,001x 4000

L 0=17.286l/s »

h

‘Roun‘e: = @QHomfef

=900x9,81x7,286x107(679,578 —226,526) v

P =29146kWYv

T outlet

(4)

(5)

Please turn over



6.3 6.3.1

6.3.2
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0
m= pQ = Mjervjer

7 %0,025
—X

=1000x 11

=539%6kg /s v

1]
Fy, =mv,,
=5,3996x11
=59,396N v
the turning moments theorem the hinge point is applied

F, xvy =F_xy

plate 7 Y plute Jer Jet

~59,396x0,35
yp!me - 2 % 30
=346,475mm v (4)

when the plate is 40° to thevertical

the turning moments theorem the hinge point is applied

F

plate X yp!a{e = mg X yjer

59,396 x 0.35

=mx9,81x%sin4{) v

59,396
m=——
sin40x 9,81
=9,419%g v
9,419
S
P= 035
=76,893kg/ m’v (5)
[20]
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