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QUESTION 1

1.1 A flow in which particles move in an orderly manner and retain their relative
positions in successive cross sections. (2)

1.2 Portion of pipe in contact with fluid (1)

1.3 1.3.1 = _ 820
Q = 7500 %60

=0,014 m3/sv’

1.3.2 S =mDL
=1 x 0,36 x 45V
= 50,894 m?v’

1.3.3

_ D2

A - T
_ 1(0,36)2 v

4

=0,102 m?v

1.3.4 h = 45sin 35V

=25,811 mv
1.35 v=2
A

- 0014

~ 0,102

=0,134 m/sv’

(5% 2) (10)
14 Vi = L"“Z\/ = 0,832 m/sv’
m x (0,35)
Vo= 2B X2 o 4507 misv’
m x (0,15)
_ 288 _ 3
Q= 3600 0,08m/s\/
ﬂ+£+Z1=ﬁ+£+22
Pg 2g pg 2g
Pry + 0,8322 + _ P + 4,5272 + OV
9,81 2x981 9,81 2x981
Pri-Pr2 = 19,803 kPa v
alternatively

Pr2—Pri = - 19,803 kPa v (7)
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1.5 _ 29
C= ﬁ
— ’2x9,81‘/
0,02
=31,321v
d _ 23
m =7 Q==
_ o4
T4
=0,1mv
Q = ACVmi
0,0395 =0,126 x 31,321 /0,1x1v
i = 0,001V
I = ﬂ
L
_ by _
0,001 = —L v h;=1,512mv
1500
QUESTION 2
2.1 A =%xBxH
=1 x4 x 3V
=6 mz\/
P = 2(vV22+32)v
=7,211mv
A 1
m - - = —_—
P 2550
=2 v = 0,392 x 103V
7,211
= 0,832 mv
Q = ACVmi
=6 x 50 x,/0,832x 0,392 x 1073 v
= 5,419 m%/s
= 5419,908 ¢/sv’
2.2

9]
I

8 4 2,5
Cd><15><,/2gtan2><H 4
0,8 x = x yZx 9,81 tan =* x 0,895%°
1,432 m3/sv’
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= 0,0395 m3/sv’

md?

T4
X 0,42

4

0,126 m2v’

(9)
[29]

3)
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2.3 2.31 Va = gx?
A 2
— 9,81x1,872/
\’ 2(0,77)
= 4,72 m/sv
Reaction of the jet = pQVav
= 108 x 0,24 x4,72v
=1132,732 Nv
23.2 Va = Cvy/2gh
4,72=0,98,/2x9,81x hv
h=1,182 mv
2.3.3 Qth = Vin X Ath
= Zgh X %
= VZx 981X 1182v x "Ly
= 9,456 ¢sv
QUESTION 3
3.1 e Axial flow fans
e Centrifugal fans
3.2 a =_n<o,475>2 v = mDL
= 0,442 m2v = mx 0,75 x 60v
= 141,372 m2v
Pr = ksv?
_ 0,005x 141,372 x Q?
180 = 0,4423 Y
= 4,686 m3/sv’
3.3 3.3.1 Q = 22300

1000 x 3600
=0,01175 m3/sv’

— PgQH
p =P9%7
U]
_103x 9,81x0,01175 x 2585 ,
0,85

= 35,055 kWv
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(5)

(3)
[22]

(6)

(4)
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3.3.2 Hfs = 258,5 — 206
=525 mv

hfy _ (@)2
hf; Q1

_ (0,0235 )2 x 52.5¢

0,01175
=210 mv
H=210+206 =416 m v
P = M
n
- 103x 9,81x0,0235x 416 ,
0,85
=112,827 kWY
3.4 e Reciprocating pump uses impeller to suck and deliver fluid

e Centrifugal fan uses piston/plunger to suck and deliver fluid

3.5 3.5.1 Velocity of water relative to impeller
3.5.2 Velocity of water relative to pump casing
3.6 Q = 12,24 x 10° v
"~ 24103 x 3600
= 0,142 m¥/sv’
= [e®
hr = T
_ 0,007x26000x0,1422\/
- 3x 0,455
=65,982 m v
P = M
n
_ 10%x9,81x 0,142 x 65,982 v
- 0,78
= 117,561 Kwv'
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(6)

(2)

(2x1) (2)

(6)
[28]
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QUESTION 4

4.1, 4.1.1 Sin 60° = 2wy

36

Vi = 31,177 m/sv

Alternatively

Cos30° = 2vi v
36

V,; = 31,177 m/sv

CosB0° = % v
Vo =1,5m/sv

Alternatively

Sin30" = 22 v
Vo =1,5m/sv

412 Uy = ©2F

60

wx12x 300\/
60

18,849 m/sv’

CosB00 = Zi v
36
V; =18 m/sv

Alternatively

x=Vy; - U;
=31,177 — 18,849V
=12,327 m/sv’

= 55,595V
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Sin30° = Ziv’
36
V; =18 m/sv

(8)
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42 421 Va

Cvy/2gh
V2 x9,81x 245
69,332 m/sv’

For maximum efficiency U = 0,5 Va
U =0,5(69,332)v
= 34,666 m/sv’

= 735,633 r/minv’ (6)

4.2.2 n= 5% (V—U) (1 + cos (180° — y) x 100%v

34,666

(69,332 — 34,666) [1 + cos (180° — 160°)] x 100%
9,81 x 245

% (3)
96,985% 21]

TOTAL: 100
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