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QUESTION 1
1.1 1.1.1
1.1.2
1.1.3
1.1.4
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FLUID MECHANICS N6

1 x 1000V

p=1
1100 kg/m?3~

m =
=0,1 v

4
=0,038 mv’

L]

The diameter 'x' of the biggest pipe if the total friction head in the

2 2
= (%) + (2%) v
3d” /1 3d” /o
2 2
20 = 0,01x8x0,1593 / 4 0025%10%0,193%
3x0,152 3 x5

X =209,142 mmv’
OR

_ 0,193x4

= ~ =10,636 m/sV
mx 0,152
V, = 0,19354 _ 0,24;6\/
A2 4);1 2

_ (4flv v

_ 4x0,01x8x10,636
20 = 2x9,81x0,152
x = 208,232 mm v

2
0,01 x 10 x (0,246/ x%) v
2x981x

_ 0193x4 _ 0,193x4
Va = X 0,2091422 OR V2 = T 0,2082322
=5,618 m/sv’ = 5,667 m/sv’
_ (1= p)?
=
) 2 . 2
h= (10636-5618)° h= (10636-5667)°
2x9,81 2x9,81
OR
=1,283 mv =1,258 mv’
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2 2 32
1.1.5. Pry . v 71 = Pro V2 o 22+(171 v2) s
P8 2g P8 2g 29
2 2
P, 10636 _  Pr, . 5618 | 4ogq,
1100x9,81 2x9,81 1100x9,81 2x981

Pri -Pr2 = -31,015 kPav
alternatively
Pr2 -Pri = 31,015 kPav

Alternatively
2 2 N2
E + v_l + Z1 = m + U_Z + 22+M\/
4 2g , P8 2g 29
2
Pry + 10,6367 _ Pr, 4 56672 1.258v

1100x 9,81 2x9,81 1100x 9,81 2x981

Pri -Pr2 = -30,979 kPav
alternatively

Pr2 -Pr1 = 30,979 kPav’

1.2 1%\ _ (fie?
(3d5)1 <3d5)2
0,01x Q%) _ ( 00250 v
((0,152)5)1 ((0,209142)5)2
Q2=1405Q1 ..., (1) alternatively Q1=0,712Qz............... (1)
0,193 = 1,405 Q1 + Q alternatively 0,193 = 0,712 Q2 + Q2v’

Q, =0,0803 m3/sv’
Q, =0,113 m¥/sv’

13 131 4w
2gd
_ 4 x0,03x100 x 2,12
2x981x0,1

=26,972m v

1.3.2 C= ’2_g
f
_ ’2x9,81/ _o1,

0,03

4
= 25,5737 = 0,025 m
21= 25573 /0,025xiv

i =0,2697

" = 0,2697

hy = 26,972 mv

AN

m=24 A= —-d?
4

NE

=2 (02)*v
= 7,854 x 103V
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QUESTION 2
2.1 am%‘m’z = 0,503 m2y Sa=1Xx 0,8 x 30 = 75,398 m2V

as =0,9 x 0,34 = 0,306 m2 S =1[2(0,9) +2(0,34)] x 25 = 62 m2V
(ksz) - (ksz)
75(1,39812( v? ‘ Bezxv2
( 0,503 )A ) (W)B‘/
VA= 1,162 Voooovorroeeeeee (1)
10,9 = (1,162 vz x 0,6362) + vy x 0,306
Ve = 12,244 mis v/

Va=14,231m/s v’
Q4 = 14,231 x 0,503 = 7,153 m¥/s

Qp =12,244 x 0,306 = 3,747 m3sv’ (8)
22, pA=umuR=15T1R alternatively A= 1 (22 = 0,393D2
P=75(2mR)=3,142R alternatively P=%(2mD) = 3,142Dv
2 2
= L7IR - 0,5R alternatively m=2232" = 0,25Dv
3.142R 3 3.142D
(= ——=75%x10%v
4000
Q =ACVmi

20 = 1571 R2x 50,/0,5Rx 7,5 x 104
OR 20 = (0,393D2 x 50)v 1/0,25D x 7,5 x 104 v/
R=2,803m OR D=5605m R=222=2803mv (7)

’]
2.3 Q = Cd X%\/ﬁtanEH%\/
=0,7 x % X V2 x 9.81 tan 92—0 x 0,89925v
= 1,267 m3/sv’ (3)

24 241 h=t

9,81

= 48,93 mV

V = Cvy/2gh

0,972 x 9,81 x 48,93V

30,054 m/sv’ (3)

242 F =PA
=480 x 103x g (0,04)2v
= 603,186 Nv’ (2)

243 Force on the bolt = (Preassure x Area of pipe) — (Force exerted by nozzle)
=450 x 10% x - (0,3)* - 603,186V

= 33,326 kNv’
(2)
[25]
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QUESTION 3
3.1 3.1.1
3.1.2
3.2 3.2.1
3.2.2
3.3 3.3.1
3.3.2
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Q =va = ALSEN/60

2
v=(£) x035x1x2x By
0,09 60

=1,826 m/sv’
hf = ﬂ
2gd
_4 x 0,007 x (80—4) x 1,8262 v
2x9,81x0,09
=4,0165m v
Hpre = Hat + ha + higv’
=10,4 +42 + 4,0165v
=56,417 mv

_ 4 013\%  [2mx75\% 0,35
ha=—x(—) x X —

9,81 0,09 60 2
=9,184 mv
Hpre = Hat + ha — ha
=10,4 +42-9,184v
=43,216 mv

Q., = ALSEN/60
=20,152 x 0,4 x 3 x 1 xg—g/
=0,01767 m3/sv’

% slip = % x 100

th
0,01767—
= 001767 Q4 » 4100v
0,01767

Q, =0,0168 m3/sv

p = PIOH
n
_ 103x 9,81 x 0,0168 x 900
0,92

=161,109 kWv

v

Q=ax Vs
0,15=§xd2 x 2V
d = 309,019 mmv’
Q=a x Vs
0,15 == x d? x 3v
d =252,313 mmv

_ total head\/

- head/stage
_ 400

150
= 2,667 say 3 stagesv’
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3.3.3 p = P9%Hotal ,
n
_ 10%x9,81x 0,15 x 400

v (3)
= 735,75 kWv’ [27]

QUESTION 4

4.1 4.1.1 Vi =222 =4 81 misv’
mTx0,3
V2 =0,34xt V= 0,432 m/s v°
TL'XDZ DZ

Pr v? Pr v
L+ L+ 72z He=—=2+2+7p

Pg 2g P8 2g
166 + 4,812 -60 9,552 x 1073

+2-23v = — +

981 2x981 9,81 Dy*
D,* =2,9592 x 108
D = 233,431 mmv’ (7)

+0Qv

4.1.2 Power = pgQHe
=10%x 9,81 x 0,34 x 23v
=76,714 kWv (2)

4.2 4.21 Vi = Cw/2gh

= 0,972 x 9,81 x 400v
= 85,931 m/sv’

For maximum efficiency
Ui=0,5V,

=(0,5x85,931) v

= 42,966 m/sv’

_60U;

D
_ 60x42,966
mx16

=512,864 r/minv’

422 n= ﬁ (V — U)(1 + nCosB) x 100%
= 1296685 931 — 42,966)(1 + 0,85C0s14%) x 100%v

9,81 x 400

= 85,845 %V (2)

423 Q=VA
= 85,931 x % (0,2)2v
= 2,6996 m%/sv’
Py = pQU (V = U)(1 + nCosB)
=103 x 2,6996 x 42,966 (85,931 — 42,966)(1 + 0,85C0s14°)v’
=9,094 MWV 4)
[21]

TOTAL: 100
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