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QUESTION 1

1.1

mo

1.1.1
1:1.:2

(2x1) (2)
1:2 « Qil firing
e QGas firing

e Solid coal or pulverised coal firing (3)
[5]

QUESTION 2
24 R=C,-C,
R =1,005—-0,717v

R =0,288 ~Lv
kg K

2.2 PiV; = mRT,

pl=ﬂ\/

=t
p_ml‘/

_101,325;
" 0,288 x 273

— kg
p=1,289 = v (4)

23 p=Dv

W |

T 1,289
V =0,853m3 v

Alternative answer:

PV, = mRT,v

Vl — 1,1x 0,288 x 273 v
101,325

v, = 0,854 m3v (3)

2.4 P2V2 = mRTz/

1,1 x 0,288 x 273 v
780

v, =0111m3 v

Va
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2.5 WD = P,V,In %\/
1

WD = (101,325 x 0,853)In z;;/\/

WD = 176,251 k]v’

Alternative answer:

WD = mRT,In-2V
1

WD = (1,1 X 0,288 x 273)in 22v'v
0,853
WD = 176,366 k]v’
2.6 s Yz 43
AS =m [Rn (vl) +Cvin (n)]‘/

AS = (1,1) [(0,288){n (;%) +o]v

A =506 % v
QUESTION 3
31 311 h =0y,
he=42x32Y

Copyright reserved

= X
he = 1344 v

hoy = h-g + Cp(tss —ts) v
hg, = 2799 + (2,05)(268 — 217,2) ¥

k
he, = 2 903,14 k—; v

_ m, (heu=hy)

S ov X 1009%

mg (2903,14—134,4)

04 v
= e X 100%

92,2% =

kg steam
kg fuel

my
s =999kg

(4)
[20]
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3.1.2 _ s -
ah= (hew — hf)

Ah =9,9(2903,14 — 134,4) vV

Ah = 27410,526% v

(4)
3.1:3 EE =1n_5_(h5uﬁhf)
my 2257
o o (2903,14-134,4)
EE =99 2257 e
EE = 12,145V
(3)
3.2 By interpolation from the steam table at P = 1 500 kPa and 1 550 kPa:
P =1530kPa
hy = 845 — (845 — 852) 000 — 1530)
r= ( )(1500_1550)
hy = 849,2k]/kg v
hyy = 1945 — (1945 — 1939) S0 — 1530)
fg = ( & )(1500—1550)
hsg = 1941,4 k] /kg ¥
Enthalpy before throttling = enthalpy after throttling
hqat 1 530 kPa = h, at 300 kPa and 150:%C v
he +xhpg = hey V'
849,2 + x(1941,4) =2762 ¥
x=0985 v (6)
[20]
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QUESTION 4
4.1 P, =85kPav
P=P +P
12=P,+85
P, = 3,5 kPav’
T, =312KY
= ! X 4
mg 1000 800

mg = 1,44 -8 v

PV, = mRT,
V= (1,44)(0,289)(312)
a (3.5)

3
V=37097 "x Lt v
hr 3600s

8
V =10,01 = v (6)

4.2 421 100
Va(theoretica!) = E v (02)]

100
== v
v =2
- cubic metre air
Va - 14'286 cubic metre fuel (2)
422 100 + x
actual = W [Vtheoretical]
v
17,858 = 221% (14, 286)v
100
x = 25% v 3)
4.2.3 N, = 2 x 17,858v
100
N, = 14,108Y
0, = 0,25 x 3v'
0, =0,75v 4)
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QUESTION 5
5.1 5.1.1 Sy =V, — V3
Vg = Vr:- = 0,0SSV

SV = Vl S O,OSSVJ

1,055, = v
1

i Py\n

‘4 3(&)

V, = 0,055, (%)%/

V4_ = 0,23651;

Ve =V — Vv
v, = 1,055, — 0,236S,v

v, = 0,814S,
12m?® miny
min = 350r 0,814Sy
0,034
Sy 0,814
S, = 0,0418 m3v' (8)

5.1.2 P = Lpl% [(P_E)E?_Tl _ l} v

n-1 Py
Vg
‘/ 1,3-1
p= 1,2 (105) (1,2) (790) 13 L
T 1,21 60/ |\105

P =7474kWVv
(4)
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5.2

mw?h = (m+ M)g

w?h
1,2
54,717
w = = v
h, = 0,25

’54,?1? o
‘0 —
1 0,25

rad

Wy = 14,794 T v

wq, = 2N
14,794
- ( )
27
N =2355"=
5
h, =0,3m

[54,717
W= Tha v

rad
W, = 13,505 T

w, = 2N
o 13,505
T 2m

Tev

N=2149"
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_(12+55)98 v

(8)
[20]
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QUESTION 6

6.1

Cfe (44 mm) (220 m/s)

RS
- > U (60 mm) (300 m/s)
48 0 270
20 cy
{ NQQ
n
" s,
S o S
% va O.wm { 79 5 3.3
& > ) hONw
< b0 L ™)
@ Aoaar
AQO
et

>
Cw (225 mm) (1 125 m/s)

Cfi (64 mm) (320 m/s)

FENak)
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6.2 6.2.1

6.2.2
6.2.3

6.2.4
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a=20°v
¢) = 250\/

Cae =59 Xx5=295m/svv

Cre =109 X 5 = 545 m/sv'v’

_2UCy

~ Cai?
_ 2(300)(1 125)

)
T X 100%

n = 71,444%Y

TOTAL:

(2)

(2)

(4)
[20]

100



