Downloaded from Www.myCoUrses.co.za

higher education
& training

Department:
Higher Education and Training
REPUBLIC OF SOUTH AFRICA

MARKING GUIDELINE

NATIONAL CERTIFICATE
FLUID MECHANICS N5

24 November 2022

This marking guideline consists of 8 pages.

Downloaded from www.mycourses.co.za

Copyright reserved Please turn over




Downloaded from www.mycourses.co.za

MARKING GUIDELINE -3-

QUESTION 1
1.1 1.1.1
1.1.2
1.1.3
1.1.4
1.1.5
1.1.6
1.2 1.2.1
1.2.2
1.3 1.3.1
1.3.2
1.3.3
1.3.4

Copyright reserved

FLUID MECHANICS N5

True
False
True
True
False
False
6 x1)

It is the ratio of the density of any fluid substancev” to the density of
water.v’

It is the property of a fluid, that will allow any object of low mass or
weightv’ to float along its surface due to a force that tends to pull
adjacent parts of the fluid surface together.v’
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QUESTION 2

2.1

Hydraulic press
Mechanical press
Pneumatic press (3)

2.2

t is a mechanical device or tool that is used for converting fluid pressure
energyv into mechanical energy by generating motion.v' (2)
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(2)
[20]
It is a fluid resultant forcev’ generated by the pressure intensity of
the fluid acting on the plane of a submerged surface.v’
It is the upward force or thrust generated by the fluid.v" The force is
equal and in opposite direction to the weight exerted by a body or
object positioned along the surface of the fluid.v’
It is the measured depth of an object from the free surface of a fluidv’
to which an object is immersed below the free surface.v’
(3x2) (6)
7D’
Vdisplaced = 36% X \/
3
= % x 0,36 v
=1,508x 10" m’v’ (3)
Fballoun = B
mballon = deispaced v
=1025%1,508x107°
=1,546kg v (2)
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M pation
Pratoon = V pattoon
_ 6x1,546 v
7x0,2°
=369,08kg / m’v
Fyiton =B
My atioon = deispaced
7x0,2°

1,546 =13600 x x Y%balloon

submerged

6 x 1,546

Yoballoon . .ces = —x100% v/
) 13600 x 7 x 0,2
=2,714% v
Fball(mn + Frequired = B
mballoon + mrequ[red = deispuced v
3
1546 +m,,,., =1025x 02
Mgred = 4294 — 1,546 v/
=2,748kg v

It is the imaginary boundaryv” that is defined by streamlines drawn
in order to enclose a tubular region of fluid.v’

It is the volume of a fluidv" flowing past a particular point within a
system at a given unit of time.v’

It is the energy stored by an objectv” (e.g. a fluid) due to its position
above a reference point.v’
(3x2)

ststem = Avmain

2
_ 7 x0,225 %285 v

=90,8531/s v

0

m= p Q system
=920%90,853x107° x 60 vV’
=5,015¢tonnes / minv’

(2)

(4)
[20]
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4.2.3 Ojros = AVios
2
_ 7x0,105 y 5,235 ,
4 L5
=30,22l/s v (2)

424 Ojoos = Opps + Oyss + 2Q...c<‘)}1tinuily of flow principle
7x0,07% x5,235
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90,853 107 —(20,147x10™ +30,22x10")
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=20,2431/sv (5)

90a853 X 10_3 = ( j + 30922 + 2Qindentical v

v
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> _ [20.243x107°x4
identical X 4,756

=73,616mmv (2)
[20]
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QUESTION 5
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5.2 5.21

from’% =AH = hmech( pmerclt'y _ 1]

subs tan ce
at =015 200 )y
832
=2302mv 3)

5.2.2 v, = J2gAH
=4/19,62x2,302 v

=6,72lm/sv (2)

5.2.3 Viax = C,V,
=0,96x6,721v
=6,452m/sv (2)
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Y inean = Kvmax

=0,86%6,452 vV
=5,549m/sv

Qmean - Avmean

2
X055 549%60 Vv

=65,373m> / minv’

Qactual = Qmean X Cq xtime Shlﬁ(
=65,373%0,92x60x6 v v

=21651,538m> for the 6hr duration v

6.1 The total energy in the system at any two points is assumed to be the same

throughout
system.v’

6.2 Lamina

Transiti

Steady

Incomp

6.3 6.3.1

6.3.2
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,v" provided that no energy is neither added to nor removed from the

(viscous) flow
on flow

Turbulent flow

flow

Unsteady flow
Compressible flow

ressible flow (Any 2 x 1)

elbow

S =1 d oy +1/ d gy +11dy, +1/d

_ 066V L 32 v N 0,675V LR
4700025 * 40,0025 * 4x0,0025 * 0,065

= 66 +320+ 67,5 + 538,462

= 991,962 v

U sin g Bernoulli's energy equation :
Ei + zhloss = Ea
2
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=8,5m v

(3)
[20]
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4 2
S =5 (S 00d),,,,

4x%x0,0025%x991962 ,
= Xy .
19.62 pive
[ 85x19,62
vp[pe -
4x%0,0025%991,962
=41m/s v (3)

8,5

Y pipe

Q = Avp[pe

= %x 0,065% x 4,1 v

=13,605x3600x 24 vV
=11754721 for a 24 hour routine maint enance v’ (4)
[20]
TOTAL: 100
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