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QUESTION 1
1.1 . Newtonian fluids are those real fluids which obey the relation in the law.

e Non-Newtonian fluids are those real fluids that do not obey this law. (2)
1.2 1.2.1 As the thin plate is in the middle between the two large plates,'t' will be the

same for both conditions

dis tan ce between the plates
Whe}" e’ tupper = tlower = 2

Consider the thin plate force acting below the upper large plate
from,T = %

I 8,1x107'x0,6

e 24x107°

2

T =40,5N/m*v
EWEI, =74
=40,5x0,5v
=20,25Nv
Consider the thin plate force acting above the lower [arge plate

7.y

lower —

_ 8,1x107' x 0,6 v

24x107°

2

T =40,5N/m*v
Floper =4
=40,5%0,5v
=20,25NV
F F +F

total — * upper lower

=20,25+20,25v
= 405NV (10)
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1.2.2 Consider new dis tan ce for the thin plate between the two l arge plates
Consider the dis tan ce of the thin plate and the upper l arge plate
t, .. =24-8=16 mmv

upper
from,T = fuid
t

. _ 8,1x107"' x0,6
e 16x10°°
- 7=30375N/m* v
Fpp =4
=30,375%x0,5
=151875Nv
Consider the dis tan ce of the thin plate and the lower large plate
byer =24—16=8 mmv’

lower
y2A%

lower

_81Ix 107"'%0,6

~ 8x10~°

5.7 =60,75N/m* v

Floper =74

=60,75%0,5

=30,375NY

Froar = Fopper T Floer

=15,1875+30,375Y

=45,563NY (8)
[20]
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2.1 e The hydraulic head is the pressure exerted by a body of liquid at a height,
which is a specific measurement of liquid pressure above a reference
position.

e Itis measured as liquid surface elevation in units of length. (2)

2.2 2.21

2.2.2

Copyright reserved

Consider the dis tance moved by themaster cylinder

thus,thedis tan ce ratio

g = Lot _ X
lever Lbrake

1055 «x

350 70

SLx=L

V. =V..according to Pascal's law

V., =2V

AL =2AL

AL DL,
= = v

m-—m

=211 mmy

master

L, >
24 2D

40° x 21,1
2 x 60?
= 4,689 mmy

_ 4x125%10°
7 x0,06°
= 44,2097 MPa v

from Pascal's law
P.. =P, =442097MPa

master slave
2
F = 442007106 x 2004

. F, =55556kN v

Taking moments for force needed on pedal :

F

pedal x Lpedal = Fm x Lbrake

F o X350 = 55,556 x70 v
55,556x70
350

© % pedal =

=1L111kN v

(5)
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223 11 1 v
—= + +
Ke Kﬂuid K V Kair

total

eyl
for no air in the sytsem,V, =0
1 1 1
now,— = +
Kﬂuid K

also,K ., = 18 5,2GPa v
5

3

e eyl

K, = ! 5+ ! 5
10,5x%10 5,2x10
~K,=3,477T1GPa v

v

AV = Ax AL

_ 200x107° x44,2097x10° ,

master

3,4777x10°
_ 4x2,54246x10°,
master T X 0’042

=2,023 mmv’

ALmaster

QUESTION 3

3.1 e The mass or weight of the body

T710(E)(A6)T

(6)
[20]

e The density of the fluid subject to the load of the body (2)

3.2 3.2.1 msub = msea—displaced

sea

V.

sea

_ 144000 ,
1030
=139,806m°/
HOWevera Vsea = 80% X Vsub

139,806
sub 0’75

=186,408m°v

'.' psea =
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(4)
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3.2.3

3.24

3.2.5
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sub

Vs
144000

186,408

=772,5 kgim® v

Volume of subs tan ce above the surface,V,
V., =186,408 —138,806 v

= 47,602 mv’

IOsub =

Mass of subs tan ce above the surface,m

sub

msub = psub x Vsub

= 772,5% 47,602
=36772,545 kgv’

T710(E)(A6)T

m, is the same as the mass of seawater required (mm)

e 36772,5 L,
1030
=35,702 my

m =m

sub w
psub I/;ub = pWVW
. & — p sub
I/;14b p w

= 772’(5) x100%v

x100% v/

—77.25%Y

F,=pgyA

2
=1030x9,81x1,2x%

=14,88kN Vv
i,=;+10fi“2‘9
A
A
7 x0,625 sin2 70

=12+ ;
Tx1,25
Xi

1,2
4

=1246m v

(6)

3)

(2)

(3)
[20]
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4.1 Lamina region, the cross-sectional area and velocity of a stream under this
condition may not vary from section to section}/however it does not change
with time and its movement does not affect other adjacent flow line in the flow

region.”’

Whilst turbulent flow, the cross:;ectional area and velocity of a stream under
this condition will vary with time and is accompanied by indiscriminate eddy

current in flow region. v (4)
42 421, o
W — g
Vvub

4.2.2

423

Copyright reserved

o
since,m= pV,,

[0}
now, W =950x9,81x25x107>v

=232988 N/s v (2)
0, =4,v,
-3
- 4x25x%10 v
7x0,07°
= 6,496 m/s v’ 2)

For the continuity of flow in a system,Q,, (total ) =0, (total )
0=0,=0,+0,

25><103=11><103+(v4><

7Z'><0,0482] L

_ 14x107°
03,61911
=8,293 m/s v

Vy

.
Yz
_950x7,545x0,048
0,44
=859,075 v
sin ce, R, (2 000v
thus, flowis la min av’ (8)
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424 0, =4,
_4x1lx 107°
~ 7x0,0622

=3,644 m/s v

Kinetic energy per unit weight (velocity head)

2
\%

2
_3,644°
19,62
= 0,677 m” (4)
[20]

v
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e The coefficient of velocity, is the ratio of the actual jet of fluid at the vena

contractor

e to the theoretical velocity at the orifice.

From,Q, = Ay,
0,405
X

_ 60
“ 7x0,01675°

=30,6362 mls
v, =4/2gh
= /19.62x65 ¥

=37,7113 m/s v

4

v
_
C, =—

v

a

303662
37,7113
=0812 v

Cd :Q[l

Y
4x0,00675

T 37.7113x 7 x0.0197
0,631 v

Alternatively
C,=C.xC,
=0,777x0812 ¥
=0,631 v
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v

(2)

(11)
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5.3 5.3.1 Applying Bernoulii's equation between two energy points:

El - Hloss = EZ

2 2
h + 4z =£+V_z+zz
Pg 28 rg 2g

2

i + Zl — V_2 v
P8 2g

=11,1065 m/s v

Qa = Cd x Qt
2
_0,67x11,1065x %035
=7161s v (5)
53.2 From, P = pgh
3
_ 45%x10 v
9810
= 4,587 m’ (2)
[20]
QUESTION 6
6.1 e Friction head loss is when a fluid flowing through a pipeline, experiences
frictional resistance due to pipe friction
e which is the energy lost in overcoming the frictional resistance.
e Shock losses occurring in a pipeline system are accompanied by
vibration (turbulence) and noise
e due to sudden changes in flow or pressure, by sudden changes (increase
or decrease) in pipe diameters, pipe bends and entrance or exit in pipes
from reservoirs. (4)
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6.2 Pr essure difference across the pump :
Af)pump = B) - Pz

=300-175v
=125 kPav

AP, = pgh

pump
125x10°
pump “doncaar ¥
880x9,81
=14,4797 mv

P
From : 77mech = MXIOO%

motor
where, P, = pgh,,,.,O
_ P2
* motor nmeCh
Now, P, = pghpume
=880x%9,81x14,4797x6,25x107° v/

=T78L25 Wy

, 781,25
* ~ motor 0992
= 849,185 Wy

6.3 Consider the total 'l / d ' ratio for the system

30 2,88 O\g
ld, .=|—— +| —— + 2
’ 0,06) .. (4x0012) . (4x0,12

=500+60+10,4167 v
=570,4167 v

_ 4x20x10°°
PR 2% 0,06
=7,07355 m/s v

2
af xl/d

f;'ytem = 2 system

v

_ 4x0,012x7,07355
19,62
S = 69,825 MV

x570,4167 v’
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(8)
(8)
[20]
TOTAL.: 100

Downloaded from www.mycourses.co.za



	FLUID MECHANICS N5
	6 AUGUST 2019
	MARKING GUIDELINE



