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QUESTION 1

1.1 1.1.1 Pr A
ρg   +  v A

2

2g
  +  zA   =  

Pr B
ρg   +  v1

2

2g
  +  zB  + 4 fl v1

2

2gd
+
0,5 v1

2

2 g


12½   =  v1
2

2x 9,81
½   + 4 x 0,04 x300 x v1

2

2 x9,81 x0,2
½+

0,5v1
2

2x 9,81
½

v1 = 0,987 m/s

Q = 0,987 × π x 0,3
2

4
 = 0,0698 m3/s

= 69,793 l/s    (6)

1.1.2 S = π d L
   = π × 0,2 × 300
   = 188,496 m2   (2)

1.1.3 A =  π4  d2

   =  π4  (0,2)2

   = 0,0314 m2   (2)

1.1.4 m  =   d4   

     =   0,24 

    =  0,05 m   (2)

1.2 1.2.1 The velocity of flow in the siphon:

hf = 4 f l v
2

2x g x d

10 = 4 x 0,04 x1100 x v
2

2x 9,81x 0,5


    = 0,746 m/s   (2)

1.2.2 The discharge through the siphon:
Q = V x A

    = 0,746 x π4  0,52

    = 0,147 m3/s    (2)

1.2.3 Pr A
ρg

  +  v A
2

2g
  +  zA  =  

PrC
ρg

  +  vC
2

2g
  +  zC  + hL

  (5) 
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101,3
9,81      = 

PrC
9,81

 +  0,746
2

2x 9,81
 +  3   +  4 x 0,04 x300 x 0,746

2

2x 9,81 x0,5


PrC = 44,837 kPa

1.3
hf = 4 f 1l v1

2

2gd1
 + 4 f 2l v2

2

2gd2
 + (v1−v2 )2

2g


  (3)
[24]
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QUESTION 2

2.1 2.1.1 A = 3 × 3 = 9 m2

P = 3(3) = 9m

m = 99

= 1

C =  
87

1+ k
√m

 .                                           i  =  1800   =  1,25 × 10-3 

    =  
87

1+ 0,4
√1



    =  62,143
V = C√mi
=  62,143√1x 1,25x 10−3
V = 2,197 m/s   (8)

2.1.2 Q = V × A
    = 2,197 × 9
    = 19,774 m3/s   (2)

2.2
VA = √ g x22 y
     = √ 9,81 x 4,322 x3,1



     = 5,4089 m/s
      VA  =  Cv√2gh
5,4089 =  0,9√2x 9,81 xh
         h =  1,841 m   (4)

2.3 2.3.1 kW 2

kW 1
 = ( N2N1 )

3

       = ( 320500 )
3

× 6 × 103

kW2 = 1,573 kW

2.3.2 Q2
Q1

 = 
N 2

N1

Q2 = 320500  × 7

= 4,48 m3/s

 

2.3.3 Wg2
Wg1

 = ( N2N1 )
2
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= ( 320500 )
2

x35

Wg2 = 14,336 m
(3 × 2)   (6)

[20]
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QUESTION 3

3.1 P  =  ρgh

h  = 5x 106

103 x 9,81


=  509,684 m

hf  =  14  × 509,684

= 127,421 m

hf  =  flQ
2

3d5

Q  =  √ 127,421 x3 x 0,350,006 x200


= 0,774 m3/s
= 774,083 l/s    (7)

3.2 3.2.1
Has  =  lg   ×  D

2

d2
  x  ω2 R

        =  8
9,81   ×  (0,2)2

(0,07)2
  ×  ( 2π x 4560 )

2

× 0,552 

        =  40,654 m   (2)

3.2.2
Had  =  lg   ×  D

2

d2
  ×  ω2 R

        =  459,81   ×  (0,2)2

(0,07)2
  ×  ( 2π x 4560 )

2

× 0,552 

        =  228,677 m   (2)

3.2.3
Hfs  =  4 fl2gd [(D2

d2 )ωR ]
2

        =  4 x0,02 x8
2x 9,81 x 0,07 [( 0,220,072 ) x ( 2π x 4560 ) x 0,552 ]

2



        =  52,15 m   (2)

3.2.4
=  4 fl2gd [(D2

d2 )ωR ]
2

        =  4 x0,02 x 452x 9,81 x 0,07 [( 0,220,072 ) x ( 2π x 4560 ) x 0,552 ]
2



        =  293,347 m   (2)

3.2.5 (a) =  Hat  +  hd  +  Had  
=  10,6  +  41  +  228,677
=  280,277 m
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(b) =  Hat  +  hd  +  Hfd  
=  10,6  +  41  +  293,347
 = 344,947 m    

(2 × 2)   (4)
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3.3 3.3.1 Hsep = Hat - hs - hfs

3 = 11 - 4 - hfs
hfs  = 4 m

hf = 4 fl v
2

2gd

4 = 4 x 0,005 x 6 x v
2

2 x9,81 x0,12


v = 8,859 m/s
Q = ALSEN/60

8,859 × π4  0,122 = 
π
4  0,192 × 0,6 × 1 × 1 × N60

= 353,374 r/min   (6)

3.3.2 Hsep = Hat – hs – has
3 = 11 - 4 – has
Has  = 4 m

Has  =  lg   ×  D
2

d2
  x  ω2 R

       4 =  69,81   ×  (0,19)
2

(0,12)2
  ×  ( 2π x N60 )

2

×  0,62 

        =  28,16 r/min   (4)
[29]

QUESTION 4

4.1 4.1.1 h  =  90 × 0,88 
    =  79,2 m   (2)

4.1.2 VA   =  √2gh
VA   =  √2x 9,81 x79,2
       =  39,42 m/s   (2)

4.1.3
Cos θ  =  

V wi
V A

Cos 300  =  
V wi
39,42



V wi  =  34,138 m/s   (2)

4.1.4 Sin 620   =  
12,6
V ri



V rI  =  14,27 m/s 
V ro  =  14,27 × 0,904
       =  12,9 m/s   (4)
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4.2 4.2.1
η  =  

Pout
P¿

  × 100%

Pin  =  40000.96    =  4166,667 kW

h  =  245 × 0,93  =  227,85 m

Q  =  4166,667 x 103

1000 x 9,81 x 227,85
 =  1,864 m3/s

Vi  =  Cv√2gh  
= 0,97 × √2x 9,81 x227,85  
=  64,855 m/s
π
4  × dj

2=  0,93264,855

dj   = 0,135 m (10)

4.2.2 U  =  π D N60
But  U  =  0,5 × 64,855 =  32,428 m/s

D  =  32,428x 60π x 300

=  2,064 m   (4)

4.2.3 h f  =  flQ
2

3d5


17,15  =  0,007 x600 x1,864
2

3d5


d = 777,251 mm   (3)
[27]

 TOTAL: 100
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