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POWER MACHINES N5

QUESTION 1
1.1 ¢ When the user of a boiler permanently ceases to use a boiler.
o When the user transfers ownership of the boiler to any other person. /
o When a person acquires a boiler. v/
e The user shall notify the inspector when a boiler is damaged. v
e A user who proposes to execute repairs to a boiler.
o

No repairs are to be executed on a boiler without the prior written approval
of the inspector.

e No modifications are to be effected to a boiler without prior written approval
of the inspector. / (Any FIVE) (5)

1.2 e The stoker grate is self cleaning. ./
s Labour costs are reduced.
s Poor quality coal can be used. v
e The even feeding of coal prevents smoke. v4

o The correct stoker speed improves the efficiency of the boiler. v [1((5)%
QUESTION 2
Given:
T(T,) = 299K M = 2732kg P, = 4000kPa
P, = 140kPa R = 03kJ /kg.K
2.1 PV, = MRT,
voo-  MED v
B
B 2,732x03%299
140
= 1,75m’ V4 (3)
>
2.2 PV, = MRT,
v = MRT,
2 P,
_ 2,732x0,3%299
4000
= 006127m° v (3)
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23
WD = PV, ln(—vij v or WD = MRT, m(fl_) J
v, P,
= (140x1,75)In 0.06127 ) =(2,732x0,3x299)1n(ﬂ) v
175 4000
= —82126 ] = -821.542 kJ (3)
2.4 0 =  WD+AU

v
= -821+0 (T,=T,)
v

= —821 kJ (Rejected) (3)

25
S, -8, = MHR 1n(£‘—)} + o} 4
P2
- 2,732H0,31n(ﬂ)} + o} v
4000

= 2,732x(=1,00572)

= 274762 K /K v (3)
g [15]
QUESTION 3
Given:
M = 85kg t, = 403°C P = 980kPa
C, = 21k /1kg°C r, = 214°C
31 hxenxible = M (h]i/— hfw) \/
= 85(759-169) Y
= 5015k v (4)
—_—
32 hlatem = M X1 ng \/
= 85x2017 v
= 171445k g (3)
B
3'3 ksu = \/M{Cp (t.m - t,\‘ )} \/
= 8,5{2,12,4-179)}
= 624,75k] v 4)
B
3.4 h,, = Ming +C, (e, ~t, )=y} v

= 8,5{2017 +2,1(214-179)~169}

= 16332,75k] </ 4)
——————

[15]
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QUESTION 4
4.1 Given:
vV, = 6893mmHg B, = 75TmmHg x =093
M, = 3450kg/h t,;, = 20,5°C t, = 32.4°C
t. = 31°C SHC, = 41877 /kg.°C
411 P _ (B. -V )x 101,3 v
760
= T-6x Y
760 Y
= 9kPa (3)

4.1.2 hf = 183K Jkg (@9kPa) ¥
hfg = 2398k] /kg (@ 9kPa)

h, =130kJ kg (@31°C) v

Heat Gained (Water) = Heat Lost (Steam)
M, xSHC XAt = M (hf +xhfg~h.)
M, x4,187x(324-205) = 3450{183 +(0,93x2398)~130}
M. _ 7876833
49,8253

= 158089,023 kg / hour /

~.Mass of waterreqd. per minute 158089,023+ 60 v

= 2634,82kg (8)
4.2 Given:
M, = 19kg M, = 036kg
L. M
] Mc‘ + Mw \/
_ 1,9 v
1,9+0,36
= 084 /
. % of vapourinthe steam = (1 ~0,84)x100 N4
= 16% (4)
[15]
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QUESTIONS

Given:

S =3% H, =

0, =6% C =1

C =84% 0, =

H, =7% S =3

5.1 3%S = 0,03kg S
6%0, = 0,06kg 0,
84%C = 084kg C
T%H, = 0,07kg H,
100% = 1kg Coal

5.2 C + 0,
12 + (16X2)
12 + 32
(+12)1kg + 2,667 kg

~Mass of OxygenRe gd.to Burn Carbon

5.3 H, + 0,
2AH,) + 0,
(2x1x2)+(16x2)
4 + 32
(+4) 1kg + Skg

3> Mass of Oxygen Reqd. to Burn Hydrogen

5.4 S+ 0,
32 + (16x2)
(+32) lkg + lkg

~Mass of Oxygen reqd.to Burn Sulphur
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Mmal
v
v
V4
v
co,
[12+(16x2)]
44
3,667 kg v
= 0,84x2,667
= 2.24kg 0,
——
H,0
2(H,0) v
2[(1x2)+16]
36 V4
Okg
= 0,07 %38
= 056kg0, ¥
)
50,
B2+(6x2)] VYV
2kg
= 0,03x1

= 003kg0, v
e

T1450(E)(N15)T

(4)

(3)

(@)
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5.5 Total massof Oxygenregd. = O0,c + O,h, + O, — O, fuel
= 2,24 + 0,56 +0,03 - 0,06
= 277kg O, v
277k8 0, 2)
5.6
Theoritical mass of airreqd. = %XZ,W v
- 12,043 kg v
— (@)
[15]
QUESTION 6
Given:
V = 1,05m” /min T, = 289,5K P, = 102kPa
P, = 720kPa n =135 N = 325r/min
Siroke to Bore Batlo = 1,45:1 n = 90,5% R = 0,287kJ /kg.K
6.1 v _ Vol / min N4
) N
= B v
325
0,00323m° / stroke
V. = Area X Stroke Length
0,00323 = %xDz x145D v
D _ \ 0,00323x4 J
X145
= 0,14155m
= 141,55 mm v (6)
e
6.2 Stroke Length = 145D
= 1,45x141,55
= 205,248 mm v )
_—
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(&)
w
ixlhe
il
TN
Lo | e
1

I, = z{i} v
) 4

- 2805 20" v
102

= 480,497 K
= 480,497 -273

- 207.5°C v
atbedi 3)

P, = PV(—) LR v
n-1)\ B
L o Los( 135 720)”__1 J
60 \135-1) 102

= 4,542 kW

v (4)
[15]

QUESTION 7

7.4 U = nDn
= 7 %0,668 x50

= 105m/s 3)

SN

7.2 v _ vy
? K
610
678m/s
See last page for velocity diagram. (9)
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7.3 P = MxUXC,
v
M = P x60
Uxc,
o) 3
_ 120x10 %60 v
105% @)
= kg /mi
g/min V4 [15]
TOTAL: 100
Copyright reserved

Please turn over



* MARKING GUIDELINE -9~

T1450(E)(N15)T
POWER MACHINES N5
OUESTION 7.2
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VELOCITY DIAGRAM




