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QUESTION 1

1.1 It is the ratio of the dynamic viscosity of a fluid to its density. (1)
1.2 1.24 mdN mx 0,09 x 2010 (2)
v 0 0 9,472 m/s

1.2.2 P=Fv

P 960
=—=——v =101351 NV
=Ty T 9 (2)
Av
1.2.3 F= #t
_Ft 101,351 x 0,15 X 1073 L
TR T T 0,227 x 9,472 S B s (2)
1.2.4 7,071 x 1073
O B oo SRR Y5 T Y 10~5m?/sv
p 850 (1)
[8]
QUESTION 2
2.1
_ zghman (pmanomerer - pwater)
Vactual = Cv X
pwater
19,62 x 0,07(13600 — 1023)
_ P v
0,97 xj 1023 3,986 m/s
2.2 Vmean = Vactuatlman = 3,986 X 0,07v = 0,279 m/sv’
m % 0,122
2.3 Qactual = AVgcruar = T X 3,986v = 0,045 mg/s‘/
(3x2) [6]
QUESTION 3
34 3.1.4 A hydraulic actuator is a mechanical device used to convert
pressurized hydraulic fluid energy (usually oil) into powerful,
controlled mechanical energy motion (linear or rotational)v for
heavy lifting, pushing, or rotating action.v’ (2)
3.1.2 A weight-loaded accumulator is a mechanical device used to store

pressurised fluid energy confined in a cylinder of a hydraulic system
using heavy weights,v’ storing this fluid energy during low fluid
energy demand and then releasing the fluid energy back to the
hydraulic system during high fluid energy demand by realising
pressure.v’
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F
2L From, P = "
8 x 10° x T x 0,122
Ffoward = ) v =90,478 kNv
8 x 10° x w x (0,122 — 0,035%)v
Froturn = (4 ) v = 82,781 kNv
AF = Frowara — Freturn = 90,478 — 82,781v = 7,697 kNvY (7)
[12]
QUESTION 4
4.1 X = draught + "yingow = 5,2+ 0,3v = 5,5mv
T
F = pgAx = ((1,024 x 1000v') x 9,81 x 7 x 0,62 X 5,5) v = 15,622 kNV (5)
4.2 _ I X sin%6
h= —+ X
A X;Ex
_ x 0,6%) x sin?90 0.6%2x%x1
h= (ZE ) +55 \/=|(’ )\/+S,Sl\/=5,566m~/
ke, 2 ’
(F%062)x55 (@)
[9]
QUESTION 5
5.1 Woit barret = Fbouyancy
Poil barrel X g X Voil barrel = pfresh water X g X Vfresh water‘/
T T
720 x 9,81 x e 3,2%2 x 2,8v = 1000 x 9,81 x ke 3,22 x draughtv’
draught = 2,016 mv’ (4)
5.2 ; (gx3,24)(
GM =BM — BG = —BG =|—2 L _ —1,008]|v
Viisplaced (3><3,22><2,016)«’
= —0,691 mv (negative, therefore unstablev') (5)
[9]
QUESTION 6
6.1 Qpazo0 = ApazoVpazo
(2300 X 10'3)
4 x —0
= v = v
= Vga20 X OAD 0,277 m/s 2)
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6.2 Qo215 = Ap215Vp215
(2300 X 10'3)
4 x =5
= v = v
= Upz1s T 02152 1,056 m/s @)
6.3 V2y1s — Vigpo 1,0562 — 0,277
h. = = v =52,926 v
v 29 19,62 mm 2)
6.4 Ppizg = VE Poz1s  Vgais
E-F%-l_ Zgazo +ZHloss = E+%+Zm1s‘/
380 x 10° 0,2772 _ Pyars  1,0567

+0—041v

9810 P 19,62 9810 19,62 +6

P
38,736 — 0,052926 + 0 — 0,41 — 9v = 25 v

9810
Pyy15 = 287,169 kPav’ (6)
[12]
QUESTION 7
7.1 7.1.1 A U-shaped tube manometer is an instrument that is used to
measure or gauge the pressure difference between two energy
points within a pipeline of fluid flowing system,v” and uses a column
of mercury in a U-shaped tube to measure the pressure head.v’
71.2 A mercury barometer is an instrument that is used to measure or
gauge the atmospheric pressure for defined ambient conditions,v
using a column of mercury in a sealed inverted glass tube.v’
(2 x2) (4)
7.2 7.21 hater = hug (pmerc _ 1)
pwater 13600
= 4 —_ v = v
[0‘7 ( 1000 1)] Sy
722 _ ol 2) x /19,62 x 8,82 o
Qpive = ApipeVpipe = (4 x 0,32 ) X 4/19,62 x 8,82 x 1000
= 1057,971 litres/secv
723 CQ = theoretiaal = 1057;97 s 0’99‘/
Qisovisin 1064,406
(3 x2) (6)
[10]
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QUESTION 8

8.1 (L/d)system = (L/d)pipe + Z(L/d)bend + (L/d)valve Ex (L/d)exit

@, =at2l)_ G+ v
d system d 4f bend 4f valve 4f exit
_40 +2( 0,8 )+( 10 )+( 0,5 )‘/
a 0,04 4 % 0,042 4 x 0,042 4 x 0,042
(1000 + 9,524 + 59,524 + 2,976)v = 1072,024v (4)
2
o2 i+v_12 Zl—%X(i) =&+v_§+ .
pg 29 29 d/system P9 24
2 4 % 0,042 X v2. P
iR AR BIE o 1072, 028 e B 30
pg 26 19,62 pg 19,62

~9,179v2,,, = 50,968 X 1073v2,,, — 30V

30
_ = 1,803 m/sv
Vpipe J (50,968 x 10-2 + 9,179) my

T
Qpipe = Av = 7 X 0,04 X 1,803 = 2,266 litres/sv )

[10]
QUESTION 9
9.1 d? 29,136\°
C, = zf‘” - ( ) v = 0,655V
dtheo 36
: 1,481
Co = et _ X 0,036 e
Qtheo o x 19,62 % 78
Co 0,62
=<=_"" v =0947v
Y7 C. 0,655 (6)
9.2 v2 (0,947 x V19,62 X 78)"
Hipee = H — 25 = 78 = 2 : v = 8,045 mv
toss 29 19,62 m
Alternatively: Hy,os = H(1 — C2) = 78(1 — 0,947%)v = 8,049 mv (2)

[8]
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QUESTION 10

101 m 2
= pQ = pAv = (1000 X 1,035) X ———— x 0,152 X 8,95 X 3600
h=pQ = pAv =( )X %1000
= 589,303 tonnes/hrv’
'
102 pg=-av= 7 % 0152 X 8,95 x 3600¥' = 569 374,399 litres/hourv’

10.3 P, v P, v
_+_+21_ZH[055 =E+_+Zz

Py 29 29
450 x 1000 2 P 2
0267 = 2 o H ¥
(1035 x 9,81) ' 2¢ (1035 x 9,81) ' 2¢

= P, = (44,32 - 2,6 — 3) X 1035 x 9,81v = 393,141 kPav

QUESTION 11
111  Hi=H,+H;=68+182v = 25mv

11.2 7 x 0,122
Viotar = A X Hs = ————x 25¥ = 282,743 x 107*m*V

113 Pou = pgHs = 9810 X 25v = 24525 kPav’

1.4 WD, .., = V“’“”H = 9810 x 25 X 262,748 % 107 v =1981,221 ] /minv’
(4 x2)
TOTAL:
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(2)

(4)
[8]

[8]
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