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QUESTION 1
1.1 PV, = mRT, but Piensity = %
~R= L/
Pdensity X Tl
_ 101325
1,3 x 273
= 0,286 kJ /kg.k v (3)

12 R=C,—Cy
C,=C,—R
= 0,98 — 0,286 v

= 0,694 kj /kg.k v

]

Y=a
_ 0,98 7

0,694

=14V (4)
1.3 PV, = mRT,

mRT,

- v
1 Pl
_ 1,5 x 0,286 x 273 .
101,325
=1,156 m3 v (4)
1.4 V, = 0,1V, P, =?
v,
—V—l =0,1
P (Vz )V
P, \y
P,
Py = ¥
TRy
Vi
101,325
- (0,1)1,4

= 2545,169 kPa v
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15 Q = WD + AU but ¥, =01V,

=0,1x1,156
= 0,1156 m3 v
s g I
y—1
B (101,325)(1,156) — (2545,169)(0,1156) S
B 1,4—1
= —442,725 k] v
OR
PV, — P,V
Wh=Ap =1L 2%
y—1
7 Rt
butT, =T (—)
ut i 1 v,

1,156 41
- >
273 ( 0,1156 )

= 685,745k v

mR(T, — T
= (2 1)

=1
_ 1,5%0,286(685,745 — 273) "
N 14—1
= 442,669 k] v

1.6 Q=WD+AU
Q =0k thenv
—WD =AUV

(2)
[20]
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QUESTION 2

2.1 2141

Copyright reserved

1
P,\ /v 100
- — a2 —
nvol =1+ « a(Pl) X T
1
650 \132
~1 0.05—0.05(—) Vv
* 80

= 80.55%v

OR

= 80,55%v
OR

V, =CV +SV
= 0,055V + SV
= 1.055V

Vs = 0,055V

o
n=vs ()
4 3 P4

1
650)1._35

= 0,055V (—
80

= 0,24455V

V]_—V4

nvol = (V —

1 3

) X 100v

B ((1.05 — 02445)SV

X 100vv
(1.05 — 0,05)sV )

= 80.55%v (3)
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21.2 Panair — Plrlvol v

T, T,
80x0,8055x289
Nair = 301x101,3 24
= 61,08%v
1 ° (3)
-1
21.3 - (PZ)T/
2~ 411 P1
1,32-1
T, = 301 (650) By
2 80
T, = 500,184 Kv' @)
2
214 V5=m<4d < LxN
2
1, = X020 0,250 x 18 X 60V

V. = 8,91m3/minv’

nvol = ?x 100

V, = 8,91 x 0,8055v

= 3 /min v
V, =7177m°/min (4)
2.2 Is to change the atmosphere into compressed air making use of the least
amount of power to do so.v'v’ (2)
[15]
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QUESTION 3

3.1 3.1

3.1.2

3.2 3.2.1

3.2.2

3.23

3.3 3.3.1

3.3.2

3.3.3
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h, = 3264 kJ /kg @ 1000kPa & t,, = 250°C v
hy = 112 k] @ 26,7°C v

= Mmg (hz - hi)

x 1009

_ ms(hz B hl)

Mr = %X 100%
! n.H,

_2200(3264 —112)

68x 325X 108 < 100% VYV

=313,774 kg/h v (7)

my (hz - hl)

E.E=
my . 2257

22003264 - 112)
313,774 X 2257

= 9,792 kgsteam/kgfuel v (3)

Primary loopv’ — Heat is transferred from the water and nuclear fuel
in the reactor to the tubes in the steam generators and the water is
then pumped back to the reactor. This loop is a closed system.v'v’ (3)

Secondary loopv’ — The water is pumped into the steam generators,
and it is heated to form steam. The steam is used to drive the
turbines which in turn drives the generators.v'v' Once through the
turbines, the steam is condensed, and the water is returned to the
steam generator in order to start the process again.v’ (4)

Tertiary loopv” — cold water is pumped through the condensers at a
rate of tons per second, and it cools the steam in condensers with a

certain capacity and the water is returned to the original source.v' v’ (3)
Uraniumv' v’ (2)
U (1)
238,03 g/molev' v/ (2)

[25]
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QUESTION 4

Pr = (B, — M,).0,1333
= (750 — 665) .0,1333 v/
= 11,33 kPa v

By interpolation from stream table:

p hy hrg

11 200 2388

12 207 2384

1 +7 —4
0,33 +2,31 —-1,32
11,33 202,31 vvY 2386,68 vV

For q?
Qlost by steam — anined by water
ms(hf + q . hfg - hC) — mw X CPW(tz - tl)

my, X CPw(tZ B tl) T hc
mg

mw X pr(tz - tl) + h’C - h.f

ms

q. heg =

iy X G (82 ~ 8 4 B — Wy
mS

q= v
heg
230 x 10° x 4,187(30 — 20)

2386,68

= 0,944 v [10]
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QUESTION 5
5.1 5141 U=xDXN

_ mx0,46 X 6976

v =168m/s ¥

60
Vf2 = 204m/s = 6,8cm

v
c
"
g v
"
o
g

s

1"

w

§ v

n

>

Vi1 = 204m/s = 6,8cm
Vv
(11)
5.2 5.2.1 P = MUY,
=1X168 x 594 v
= 99792 W v or 99,792 kW
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1
522 . _ Ly

=0.5%x1x225%Vv

= 253125 W /kg v

(2 x 2)
23 o Mechanical
e Electronic
e Electronic Control Units
5.4 . _3_2_
w
o
1,5
= 6.533mv
QUESTION 6
6.1 Renewable energy — is the harnessing of naturally occurring non-depletable

sources of energy, including solar, wind, biomass, hydro, tidal wave, ocean
current and geothermal, to produce electricity, gaseous and liquid fuels, heat
or combination of these energy types.v'v'

6.2 e Photovoltaicv' - is used to produce electricity from direct sunlight using
photovoltaic cells.v’

e Concentrated solar powerv” — is used to produce very high temperatures,
for heating to temperatures above 100 °C. The heat can also be used to
produce steam that can be used to produce electricity using
steam turbines.v’

e Solar thermalv' - for domestic solar water heater, heating temperature
below 100 °C.v’ (3x2)

6.3 The basic principle of solar thermal heating is to utilize the sun's energy and
convert it into heat which is then transferred into your home or business heating
system in the form of hot water and space heating.v'v’

TOTAL:
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