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QUESTION 1

14 Particles that flow in an orderly manner, occupying different relative positions
in successive cross section.v'v’

1.2 1.2.1

1.2.2

1.2.3

1.2.4

1.3 1.3.1

1.3.2

1.3.3
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Q=Al

T x 0,152

0,02 = X Vv

Vi=1,132 m/sv

Q3 = Ay,

0,052
=ﬂ:x4 % 3v

Qs = 0,00589 m3/sv’

Q1 =0Q;+0Q3
0,02 = Q, + 0,00589v

Q2 =0,0141 m¥/sv
Q2 = A3V;

T x 0,12

0,0141 =

X Vv

Vi1 =1,797 m/sv

aftvg  05vE | Vi
fi = p D o W g
2gd 29 2g

_ 4X0,005X500xVZY 0,5V

2x9,81x0,16 2x9,81

= 3,186 V2 + 0,0255V2 + 0,051V32v' v

hir = 3,263V2V

th =10
10 = 3,263V32v

Vi=0,571 m/sv
Q=Al

__ mx0,162

=——x0,571v
4

=0, 0115 m¥sv

(2)

(4 x2) (8)

(6)
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1.4 1.41

142

143

144
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=0,0263v

2
L= |2

f

2X9,81
60 = etV
d f

f =0,00545v

Q = ACVmi

1680 axd?
/ —

1000 4

1,68 = d? x 2,702V

d=0,789 mv

X 60 X 1/0,0263 X 0,125V

(1)

(4)
[28]
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QUESTION 2

2.1 2141
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05hb+d=v2xd
0,5b = 0,414d

b =0,828dv

d
A=d (b + tan45)/
d(0,828d + d)
0,828d? + d?
1,828d%v

p=b+(2>< d )/

sin45

=0,828d + 2,828d
= 3,656dv’

1,828d?
= v
3,656d

= 0,56dv
Q = ACVmi
7.5 = 1,828d? x 50 X /O,Sd Mok
1700
56,25 = 2,457d5v
d=1,870mv
b = 0,828d

=0,828 x 1,870v
=1,548 mv’

(10)
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2.9 7 X 0,0192
Ag=——7—

a

4
=0,000284 m?

=

0,000284
= V,
320x10™¢

=0,888v

V,=y2x981xh
=/2x9,81x56

= 33,147 m/sv

Qo = Vg X Ag
19—y x0,000284v

1000x60

Va =24,061 m/sv

Ce

24,061
v 33,147

Qr=A; XV,
320 x 107% x 33,147v

=0,0106 m3/sv’
Qa
C,==2
170
_0,00683
"~ 00,0106
=0,644v (9)
[21]

QUESTION 3

3.1 3.1.1 B N
Q= ALSE 75

X 03X 1x1X2v
60

= 0,00442 m3/s
= 4,42 |/sv’ (2)

__ m%0,152

= 90,50/0‘/ 1M
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3.1.3 Yoslip = Qr — Q4

Qr
_ 0,00442—4><10‘3‘/
0,00442
= 9,5%Y (2)
ol h
3.1.4 p o BEE
il -3
= 1000x9,81x4X10 xlB‘//
0.8
= 882,9 Wv (3)
3.2 e Air slipping into the installation
e Defects in joints, valves and packings
e Water slipping out of the installation
e Pump components being worn (Any 3 x 1) (3)
3.3 3.3.1 o = TDN
0 60
— 11'><0,7><900‘/
60
= 32,987 m/sv’ (2)

3.3.2 A=mXDXw
=nx0,7x0,020v

= 0,0440 m2v’ (2)
3.3.3 Q=ax Vfo
— = 0,0440 X V;, v
60
Veo = 4,167 m/sv (2)
3.3.4 fEan1g =2y
X
X = 12,825 mv’
Uy =Vyo +x
32,987 =V, + 12,825
Vwo = 20,162 m/sv’ (3)
3:3.5 __gHd
L O
_ 981XH
07 = 32,987x20,162
H = 47,458 mv’ (2)
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3.3.6 P = pgQh

:]000x931x§%x47A58/

= 85,353 kWv

_Paut

Pin
_ 85,353x103

0,7 =
Pin
Pin = 121,933 kWv

34 A=06x09
= 0,54 m2v

Q=AV
15 = 0,54 x V
V = 27,778 m/sv’

S=PxL
=2 (0,6 +0,9) x 30
=90 m2v
KSV?
i
a

1
= 2y — v
0,0027 x 90 x 27,778° x 054
P = 347.228 Pav

QUESTION 4

41 411 Q=4 %V,

7 % 0,92
0,45 =——"—xV,

V; =0,707 m/sv

Q=4, %XV,

T % 1,5%
045 = — = xV,

V, = 0,255 m/sv

Pi Viz Po Vz
pg 29 2g

Py 0,7072 il =

+Zi =E+i+zo+h,§

+ 0+ 24v

1000x9,81 2X9,81 - 1000x9,81

i
9810
; = 185,603 kPav’

Copyright reserved

+ 0,0255 + 2 = —3,058 + 0,00331 + 24

(3)

(6)
[32]

Please turn over



4.2 4.2.1

4.2.2

4.2.3

4.2.4
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P = pgQH;
=1000 x 9,81 x 0,45 x 24v
= 105,948 KWV’

V = Cvy2gh

= 0,98 X/2x9,81 X282 vv

= 72,895 m/sv’

U =046V
= 0,46 X 72,895
= 33,532 m/sv’

_ DN

" 60
33,532 =

60
N = 182,975 r/minv’

mX3,5XN
v

2590

0= 3600
Q=0,719 m¥sv

P =pQUV — U)[1+ ncos(180 — y)]

h =300 x 0,94
=282m

= 1000 x 0,719x33,532 (72,895-33,532) [1 +0,91cos (180 -

160)]v
=1761,639 kWv

n= gih (V= U) [1 +n Cos(180-y)] x 100%

252 (72,895 - 33,532) (1 + 0,91 Cos20) x 100%

" 9,81 x282

= 88,5%v

TOTAL:

(2)

(3)

(3)

(3)

(3)
[19]

100



