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QUESTION 1
1.1 1.1.1 in Newtonian fluids the co-efficient of viscosity is not dependent on
the velocity gradient. v « {2}
1.1.2 In non-Newtonian fiuids the co-efficient of viscosity is dependent on
the velocity gradient. v v/ (2)
1.2 Ar open fluid system is a system that does not have a constant mass of fluid

in the system, the fluid mass flows through the system and a controlied
volume of fluid is considered. Examples are pipelines, yenturis, etc. v/

SYSTEM

3)

3 ¢ = Gam E w = 02Pas
) = 0,3x 10°m e = 07Pas
y = L2m/s Relative density = 0,8
A = 2 x 300mm x 50mm

= 2 x 0,3m x 0,05m

= 003m ¥
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FIND VISCOUS FORCE

FIND POWER LOS3

Power Loss = F x x B

Ax v 7
Fﬂw
C

_ 0.2kg/ms x 0,03m” x1,2m/sec'f

0,3x107 m

= 94N

o

= 24N x 1

FIND DIFFERENCE IN.POWER LOSS

AP =

i

: 0,7kg /ms x 0.03m” x {I,Zm/s}yf

0,3 x 107 m
100,8W ¢

100 8% — 28,80
W/

TB4G{(EKAZA)T

(2)
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1.3.4 FIND THE KINEMATIC VISCOSITY

p()H, = pRe,’amm * pwcrmr

= 0,8 x 1000

800 kg/m°> ¢

0,2kg / ms
800kg / m’

o o L e
25 x10"ms
(3)

[20]
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QUESTION 2

2.1 The fluid pressure is applied to the inside of the flattened phosphor-bronze tube
and it tend to straighten out. This movement of the ioose end of the tube is
communicatea v
through the gearing system to the pointer. The magnified movement of the
pointer then indicate the pressure applied on the scale which
is marked off in either Pa, kPa, MPa, PSI, Myaer, etc. «

"
section X%

(4)
2.2 The isothermal’ odulus of a fluid is an indication of the compressibility of
a fiGid. 1t is the atEorl?hip between the change in pressure and volumetric
strain of a fluid. Units: Pa. The co-efficient of compressibility ( 8 ) of a fluid is

the reciprocal of the isothermal bulk modulus .Units: ¢/Pa {3)
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2.3 Pressure is dependent on the compression of ti}e spring with minimum energy

stored at the installed length.

s

\(_:} . i i .

2.4 GIVEN
Dia=30 mm
MA=4 ||
—_————
KI=18GPa 5y
=40 mm
F=1.2kN ) g
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241 FIND PRESSURE

_axd’
4
7% 0,03m*
4
= 7,0686x 107 m*
Erison = Fogoy ¥ MA
= 1 2EN x 4
I

A

v

A4
48x10°N
7,0686x 107" m’

= 6,7906x10°Pa
= 67906MPa ¥

v

S B wf{m;
_6,7906%10° Pa x 0,04m”

1.8x10° Pa
=1,509x107'm
LA, = A ) MA v
= 1,509 %10 x 4
= 0,0006036m
= 0,6036mm v

GUESTION 3
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3.1 3.2 GIVEN:-

Diameter = 0,4m
Height = 1.5 m
%immersed = 75%
311
7 e
Volume of cylinder = xh
2
:”(0’4}")—%155;% y
=0,1885 m° iy
N IRPUUR S N SO 3
Floating force—pg‘v’mder =1000kg/m” x9.8% ;i_ﬂs X IOO:JCO,] 885m
={386,86 N _ e
(4)
3.1.2 w
Floating Force=Weight of cylinder .. pzﬁzw v
L voogv
3 1386,86 N
9.81m/s” x0,1885m*
=749.99kg/m* ¥
— @)
3‘ 1 3 F joallng Iib] '(;Uw ]@g‘v rest of cylinder
=1000kg/m’ x9,81m/ s* x-‘—O—H—xO,1885m3
, 100
=462,963 N
=4623kN
4 v
3)
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3.2 Given . Retative Density = 0,9

Density = 0,9 x 1000

" = go0kg/m’
Fom px o X Xy
= 900 x 9,81 x 0,54 x 1.3
= 858kN s
s
v e
GG ]2
09 x (0.6) v/
12
s = 0,0162mly
(10)
[20]
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(2x2)

QUESTION 4
41 411 Turbulant flow in which the particles of a move in a disorderly
manner occupying different relative posm in successive cross- v/
sections. S
412 This is a smooth type of flow which: occurs at oW
velocities and is called laminar flow due to the laminar (layer)
approach to this fluid flow. v =~ it
4o . Ao
L+t 4z = »~»—~—+—+Z +,Ea¢.>gs : L/
Lz g e AT 4

43

4.4

4.5

jijlw =Pressure Head At Beginnin

1 .ﬁc:' and N7

g
rz '
2 = Vef@czfyﬂead or Kme.ﬁm Eze.:zd at boginning land end 2 AV
g:
Zy = Potential }zmd at bég‘gggggz?zg Land end 2 5

2g a

Velocity Head v

2
HmK‘m v
2g,

H=1C
28,
_ (6,8m)°
2x9.81

= 2,36m v
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46 2 :
~§-+~MV~L+ZI :_{):z_+;rfm+zz + losses
rg 28 rg 28
whereP, =P, =0 and Z, = 0,2m and Z,=-0,23n

V=0

V=282, - 2.) e
\/[(2 x 9,81m/ 5% 0,2m ~ (~ 0,23575))]
= 290m/s o
O=AxV

= mp—;wx 2.90m/s

= 9,11><10‘4m3/s (6)

[20]
QUESTION &
51 )
HYDROB POSITIVE DISPLACEMENT
Propeiler : : Screw type s
centrifugal Gear typev’
Vane type
Piston typev’
Any 2 answers
Hydrodynamic machine are high in | Definite displacement per revolution
flow rates, lower in pressure. Higher pressure head
Lower flow rates.v’
More efficient at lower flow rates
Use for control systems.*’/
Any 2 answers (6)

5.2 Advantages of Orifice plate:
Easy to manufacture. v

Easy toinstall «
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Disadvantages of Orifice plate:

53 GIVEN:

Copyright reserved

High friction losses.

Flow
-mﬁ

A

v
v

Dirt in system could build up against orifice plate.

Cd=0,65

Ref =083

Find the flow rgte

Poi = (Pw X _.j.aﬁ
= 1000 x 0830

= 0,00503

orifice T

A, x:'u1 = A x U
A xou,
A,
886 x 107 x u,
50265 x 107
u, =17229U, —-—————— [

U, =

ah (o, ~ p,) 7

9,81 x 0165 (13600 - 1000)
= 2039499 Pa

= 20,395 kPa v

‘D1”'P2L“

TE40(E)(A24)T
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2 2
i+i+z1 :»Eg—»% Yz + Z, + h,
P9 29 P9 29

P =P _ ui — uf
3¢} 29 J
20395 x 10° (17229 w,) - ul
N 830 2
3
20395 x 10 x 2 _ 1968442
830
49145
u, = [
19684
= 49967 m/sY
Q= Cd A, u,

= 065 x 8659 x 10 x 49
002812 m® /s
= 2812¢/s ¥

i

(10)
[20]

QUESTION 6
6.1 GIVEN:-
Length of
o pipe=32 m
B
£
& i
- i k=5
k=0,75 L 60
d
2
Area of pipe = ZBi—O;—O?ﬁ- =0,000707m’
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FIND TOTAL LENGTH TO DIAMETER RATIO
L
k=4f%
73

L_k

d o Af

Bends p
L_ 015 4575
d 4x0,002

Pipe

L_o32 _os6.67”
d 0,03

Pump |

Lo 3 e o

d 4x0,002
]V:'mmp

Y-, )L
d ! d hends d Fipe d”;r'u[.ve kd
= (2x93,75)+ (1066,67)+60 + 625 -

= 1939.166
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6.1.2 o 72
R +le-]~)-2-++~2~#+22+/’1ﬁ‘/
rg 28 rg 2g
V2
But h, =4fL J
2 V2 \ ]7—2
L +Zl:£3w+_3—+7 f( J
rg lg PE 28 2g
VZ V2
25m = —2+(4x0,002x1939,166)—%
2g 2g
v} v}
25m =
2g 2g
V2
25m = 2
2g
25m = 084177
v, -
0,841
= 5,45m/ s v
LO=AV 7 o
7x0,030° 4 i
= w-~—4-————n12 x5,48m/ s

Py PV vy
::4x(L002x13}4J7><(i45) S 7 ey 7 4w4f
2x981 pg 2g pe  2g 2g
= 15916m ¥
/
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2 V2
,'.iﬁ-ﬁw»%Z} :£-+ +Z,+h,
PE 28 pg 2g
v
P 45m/is)
o _+ (.43m/s) _ = 25m +15,916m
1000kg/m’ x981m/s*  2x981m/s
P =9810kg/m*s*(40.916m — 1,514m)
P, =386533,62Pa
=386,533kPa v
(5)
6.14 2
h=4 f{ )V /
2g
= 40,002 x 60 x {s45m/s)
2x9.81m /s
= 0,7267m ¥
AP = pgh v E I
= 1000kg/m’ x 9,81n st % 07267}71
= 7128,6FPa
=7128kPa ¥
(4)
[20]
TOTAL: 100
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