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GUESTION 1
v
1.1 1.1.1 Economiser: To preheat the feed water which enters the
evaporator. / (2)
v
1.1.2 Evaporator / Boiler: To convert the feed water into steam. v/ (2)
Vv
1.1.3 Superheater: To convert the steam into superheated steam. v (2)
Vv
1.1.4 Air Preheater: To preheat the air supply for increased efficiency in
combustion. / (Any THREE) (2)
1.2 1.2.1 Hand stoking is an uneven process. / (1)
1.2.2 There is a sudden evaporation of great amounts of hydrocarbons
with each delivery. v (1
1.2.3 There is an uncontrolled amount of air flow every time the doors
are opened. v (1)
1.2.4 Unnecessary cooling of the boiler takes place when the doors are
opened. / (1)
[10]
QUESTION 2
Given:
M = 3145kg P = 103,9 kPa
R = 0,288 kJ/kg K P, = 3117 kPa
Cv = 0,67 kJlkg K v, = 2,006 m’
v, = 0,118 m*
2.1 PV = PV; v
—Y—L n _ P7
v, P,
2,006’ _ 3117 Y.
0,118 103,9
17" = 30
ninl7 = In30
In30
R /1 =
In17
= 1.2 V4 (3)
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2.2 PV,

I
2.3 BV,

T,

Tz

2.4
WD =

2.5 AU
2.6 Q
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MRT, v
v,

MR

1039 x2,006
3,145%0,288

23011K v
—

AL v
T,
PV.T,

RV,
3117x0,118%x230,11
103,9%x2,006

406,076 K vV

or

val - P?.Vz V4
n—1
(103,9%2,006) - (3117%x0,118) /
12-1

or

797 kJ v
=

M xCvx(T, - T,) Y
3,145%0,67(406 —230)
370858k] v

e =

W+ AU

~797 + 370,858
~426,142 kJ (Rejected)
B

PV, =  MRT, V

Py,

MR

3117%0,118

3,145%0,288

= 406074K
—_—

MR(TI -7, ) 4
n—1
3,145x0,288(230 - 406)
1,2-1
=797 kJ v (3)

WD =

2)

(2)
[15]
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QUESTION 3
Given:
P, = 600 kPa
throttle = 95 kP a
Cp = 2 kllkg K
3.1 M,
X = e
‘ M, +M, Y
_ 9
9+018 Vv
= 0,98 v
v
3.2 Enthalpy before throttling @ 600 kPa =
oo+ x,hfg v =
670  + x,(2085) =
670 + 2085x, =
X, =
3.3 X = X, X\/ X,
= 098 x 0977 v
= 0,957 /
—_—
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M, = O0l8kg
M, = Okg
t throttle 1 15 OC
(3)

v
Enthalpy after throttling @ 95 kPa

hg + Cp (tsu - ts ) \/
2674 + 2(115-98,2) v
2707.6
0,977 v (8)
s
(4)
[15]
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QUESTION 4
Given:
x = 0,86 Ms =
Mm = 670 mm Hg Bm =
Air Leakage = 0,85kg/950 kg of steam
z, = 443°C t =
to = 41°C she, =
R = 0,287 kJlkg.K
4.1 2

P = (Bm — Mm)x 101,325 v

760
= (760 670)x 22
= 12kPa v

Interpolation

hf =183kJ @438°C s

hf =188k] @448°C

( 188 - 183 J
44.8 —
hf @443°C = 183288/
= 1855k1 V

For mass of cooling water required :
hf + xhfg — hc =
207 + (0,86 % 2384)~185,5 =
2071,74 =
Mw =

MwX she,, X At

T1380(E)}M27)T

5940 kg/hour
760mm Hg

24°C
4,2 kglkg K

v

Mwx42x(41-24) vV

71,4 Mw
29 kglkg steam

~.Mass of cooling water required every min ute =

ight reserved

v

9% 5940
60

2871 kg Y (10)
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4.2 For air pump capacity :
)
448 — 43,
Ps @443°C = 9+ —-—-—-—-8?—-—5- v
= 9+0,25
= 925 kPa Vv
~Pa = P—Ps
= 12-9,25
= 275kPa v
= Capacity of air pump (Va) = W v
a
_ 55 X 220 50,287 % (44,3 +273)
2,75
= 2,76 m’/min | v (5)
[15]
QUESTION 5
5.1 Given:
H, = 6,5 % HVs = OMJlkg
0, = 28% HVe = 34 MJlkg
S = 7.3% HV,, = 142 MJ kg
C = 83,4 %
5.1.1
H, = 0,065 kg
0, = 0,028 kg
S = 0,073 kg
C = 0,834 kg
100| 8

Theoritical air required =

- Actual Air Re quired =

Copyright reserved

—=C+8H+ S5 -0,
2313 N

} v

3%9 Kg X 0,834) +(8x0,065)+0,073 ~ 0,028}/
12,23 kglkg fuel

12,23%1,28 v

15,65kglkg fuel

(7)
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51.2 0, v
Cvof Coal = (HVex C)+(HVsx S)+ HV,”(H2 - 8~J
= (34x0,834)+(9x0,073)+ {9(0,065 - mogzs J}
= 63,19 + 0,657 + 0,5535
= 6440MJjtkg v (4)
s
5.2 Given:
M, = 0,497 ¢ = 0,497 X107 kg
M, = 2,4 kg
W, = lkg
At = 1,082°C
c, = 4,187 ki /kg.oC
o = M, +W,)xC XAt Y,
Mf
 (24+1)x4187x1,082Y
0,497 x107
= 30992 kJ/kg
= 30992Miks v (4)
[15]
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QUESTION 6
Given:
Double —Acting v, -
P, (P) = 755 kPa V.(V,) =
N = 325 r/min P(P,) =
T, = 291K n =
6'1 Vs‘ = Vl - V3 \/
V, 0045V, =V,
v = V., + 0,045V,
= L0455V, @ e 1
PV = PV
A
P’) n
V4 B st[‘;j \/
|7,
V4
= 0,045 V, (—75—5j
L 105
= 020523V, ——-——mmm——— 2
V,
V, -V = :
b Nx2 Y
_ 13,8
325%2
= 0,02123m*/min VY
Sub:1into 2
1,045V, - 0,20523 V, = 0,021%
0,83977 V., = 0,02123
. _ i
~V = 0,02528 m
6.2 n—vy
n P, "
P = PV i -1
1 L(il"‘l) (PI ] \/

v 0,02123x325x2
60

110
—————

6321 kW

[ 13 (755)1'3%3
13-1)|\105
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13,8m°/ min

0,045 V.
105kPa
13
v
V4
9)
1| v
(3)
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U
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105

1.3«/
20 1( 755) L3 v

458782 K v
—_

IIDN N4

60
I1x0,474x9872
60
245mls v

<

MU 4
84,6 x10° x 60
45% 245

460.4 m/s V4
—_—

7.3 See the last page for the velocity diagram.

7.4 %
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(3)
[15]

(3)

(8)

(1)
[15]
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