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QUESTION 1
1.1 %
P
v
Vv 3)
1.2 Heat flows spontaneously from a substance at a higher temperature to a
substance at a lower temperaturev’ and does not flow spontaneously in the
reverse direction.v’ (2)
1.3 1.3.1 Condenser
1.3.2 Heat value(s)
(2 x1) (2)
1.4 1.4.1 A
1.4.2 C
1.4.3 A
(3x1) (3)
[10]
QUESTION 2
2.1 Vi_3 v
V, 1 v
42_3 v
v, 1
V,=1,4m’ (3)
2.2 P,V,=mRT, v
120x4,2 v
m=—————-—
0,288 x295 v
m=5,932 kg (3)
2.3 PV =PV, v
p —120x4,2 4
7 1,4 v
P,=360kPa (3)
2.4 \% v
WD:PlVlan—j v g
WD=(120/(4,2/1n % v
WD=-553,701kJ (4)
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25 AU=0kJ

Q=WD
Q=-553,701kJ (3)
.6 Vv T
AS=RIn—2+C,In—=
Vi, T, v
AS=0,2881n=+0 v
3 v
AS=-0,316 I;—; x 5,932 kg
AS=-1,875kJ 4)
[20],
QUESTION 3
3.1 4
, y (4)
T,=26,7°C | Economiser |T,=47,7°C | Evaporator Ps = 1500 kPa | Super- | P+=1,5 MPa
3 heater
hy =112 kJ/kg h, =200 kJ/kg x=0,92 tss=200 °C
hs =2796 kJ/kg
3.2 m, _ 2500
m, 200
m kg steam Y
—=12,5
mg kg fuel (1)
3.3 ) ; m
Heat transferred . the economiser = ;(hz— hl)
f
b %’5(200— 112
(110kJ kg (2)
3.4 h,=h.+xh, v
h,=845+(0,92|(1845 v
h,=2634,4kJ kg v
m
Heat transferred (.the evaporator = m_s \h,—h,|
f
¢ 12:3(2634,4 200 v
1 ' v
$30430kJ kg (5)
3.5 ) m;
Heat transferred (. the superheater = F(h i h3)
f
v
§ 122 2796 —2634,4) v
$2020kJ kg (2)
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3.6 m,
UZE(hrhl)
;125 2796—112]

1 35000
96 %
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3.7 m
EE=—|h,—h,| v
;12,5 12796—112]
1 2257 v
; kg steam
(14,865 ~L———
kg fuel (3)
[20]
QUESTION 4
4.1 Heat emitted by steam= Heat absorbed by water
m [ xhy|+c, |t ,—t)/=mc,|T,~T,|
100/ (75 x 2393|+4,187 (45,84 43,8| | =1850% 4,187 (T,~22|
100/(1794,75|+8,375 | =7745,95( T,—22|
180312,4 (1,22 ¥
7745,95
v
T,=45,278°C
Alternative
Heat emitted by steam= Heat absorbed by water
m,[{
100/192+(0,75 x 2393 —(183| /=1850 x 4,187 T ,— 22|
100/1803,75 [=7745,95(T,—22|
180375 ~(1,~22)
7745,95
T,=45,286°C (6)
4.2 421 CH,+20,=CO,+2H,0 v
H2+%02=HZO\/2H2+02:2HZO v
1 v (3)

CO+=0 =C0,v2C0+0,=2CO0,
2

2
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CH,+20,=C0,+2 H,0
V,,=2%0,30
0,6 v

H2+%02:2H20

1
Vo, =5 X 0,42 .
40,21
1
CO+=0 =CO,
2,
.02 Y
V,==x0,
0.7
0,1
3
V, =0,6+0,21+0,1=0,91 - 2Xygen v
’ m” fuel
3 .
V=20, 0,91=4,333 -1 9" v
21 m” fuel
3 . >
Vy =12 « 4,333+0,08=5,565 L irogen v
79 m’ fuel
CH,+20,=C0,+2 H,0
V 0,=0,30 v
co+Lo =co
2, 2 v
Vo =02
VCOZZS’3+O;2 v
m CO
$0,5———
m’fuel —>
CH,+20,=C0,+2 H,0
V. =2x0,30
0,6 v
1. _
H,+0,=H,0
V=042 v
V, =0,6+0,42
20 3 J
m H,O
V, =1,00—2=
0 m’ fuel
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4.2.4 NZZi(35>< 100=78,5%
7,085
HZO:L—02 x100=14,4%
7,085

b

C0,=-22 x100=7,1%
7,085

Total =100 %

2 2 < 2

QUESTION 5

51 Sv:‘/f_vb

V,=0,035, v

S,=V,—0,03S,

V,=1,035, v

P, |
Pl

V,=V,

v,=0,03S
4 ’ V(IOZ

V,=0,1358, v

vV.=V,-V,

2=1,03S,-0,135S,
2=0,895S,

3 .
m min
Sy=2,235——x
v min 300rev

S,=0,007m’

5.2

_n_

P=P,V,
n—1

<;(102)(l)( 1’35\/) 02

60/11,35—1

)35

P=9,109 kW
v

5.3 WD=9,109k—J>< min__ 60§
s 300rev 1min

WD=1,82kJ
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QUESTION 6
6.1
ChlesTod &
v
} Wvsez (was's7 B3
g |
~
R4
=
e |
pt
J|
|
|
T 'f“
g Z)=h
(10)
6.2 6.2.1 32°v (1)
6.2.2 63°v (1)
6.2.3 P:mU(Cwe_(_Cwi)) “;
P=2x800x 300 v
P=480kW (3)
[15]
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