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QUESTION 2

2.1
2.1.1 h,
2.1.2 By,
2.1.3 h

wel
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3484 kJ kg

M(hf +xhfg) v
2{634+ (0,927 x 2112); v/
$183,648 £J v

J

hg + C‘;'n (If'ﬂf - Z\S' )
2790+2,1(396-1983) ¥

3205,17kJ / kg J
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V4
2‘ 1 4 hdry = M {(hf + hfg) W hﬂv } \/ hdry = M(hg - hf‘w )
= 2,3{(763 + 2014)~ 130} v/ or = 2,3(2777 - 130
= o088,1kJ v &= 60881k
(3)
2.2 Barrel Calorimeter v
Separating Calorimeter/
Throttling Calorimeter /
Combined Separating and Throttling Calorimeter (Any 3x 1) (3)
2.3 h, = 121kJ / kg v
h, = hf + xhfg
= 721+(0,905 x 2047)
= 2573,535k] 1 kg ve
n - M.v(%zwhi)x@ v
mf x Cv 1
_ 5600(2573,535-121) 100
11%60%35%10° 1
- Y ©)
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C.H,+ [x 2o, -
4)

CLH, + (12 + %}02 =

C,L.H, +130, =
[(1212)+ (dx 1)} + 132 % 16) =

(144 + 4) + 416 =
(+148): 1+3,685 =
148 1+2811 =

- Theoritical mass of air reqd.
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4
xCO, + %ﬂ H,0 4
1200, + 3; H,0 v
12C0, +2H,0 v
12[12 + (2 x16)}+ 2f(2 x 1) + 16] v
528+ 36 J
2,966 + 1,719
v
3,568+ 0,243
100
= 2,811 x —
23 4
12,22kg / kg of fuel
| v (8)
32 . Actualmassof air reqd. = 12,22x 1,4 v
= 171kg/kgof fuel v/
{2)
3.3 Products of Combustion
co, =  3568kg v
H,0 = 0,243kg
40
0, = 281x—
100
= 11244kg ™
N, = 17}Hx NERN
100
= 13,175kg (6)

Copyright reserved

Pleage turn over



MARKING GUIDELINE -6- T1270(E)(A5)T
POWER MACHINES N5
3,568 XW]M_EEE

3.4 - = kit = %%
Co, =  3568kg e 19,7% v
Ho = 0243kg = 20
w1 1
4
0, = kg = 22100 o
1811 1
v
v, = 1p1ske = 2200 0 a6
1811 1
181 1kg
V4
(4)
[20]
QUESTION 4
Given:
M = 56,4 m¥hour P, = 103 kPa T, = 295K
PV = ¢ P, = 800 kPa N = 350 t/min
Bore to Stroke Ratio = 1,61 Moo = 38% Do = 0%
4.1 ot
P "
P = Lospril2] - v
n—1 P
1 \/ .
= L33 o3k 22 29&} Tl
1.35-1 3600 |1 103
= 4,694 kW
(4)
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4.2 Vol / eycle _ Vol;’vmm V4

64 1
60 350
= 0,002686 m°

2
Vol ! eycle = z X4D x L v

2
= ”'fﬁgw-xz,ﬁz) v

Vol x 4
7= 1,6

_ . 0,002686 x 4 J
=10

= 0,1288m v/
s 128,8 mm V4

D = 3

4.3 Stroke = 1.6xD v
= 16x1283
= 206,08 mm v
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0,289 kd/kg.K
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4.4 Indicated Power
et Shafi Power J
ShafiPower Indicated Power
nmeci‘:
4,694
0,88
5334 kW
Shaft Power
T?HI{)!E)I‘ ]npu{ Pom;g;f' \/{
InputPower WShaﬂ Power
nmo.’ur
5334 v
0.9
593 kW
. Power rating of molor reqd. = 5,93 kW or 6 kW
QUESTION 5
51 The reciprocating compressor v/
The rotary compressor v
52 v v/
Boyle's law states that at constant temperature, the pressure and volume of a
certain mass of gas are inversely proporiicnal. /
53 Charles' law states that during the change of state of any gas in which the
Ve J v
mass and pressure remain constant, the volume varies in proportion with the
Absolute temperature.‘/
54 Given:
m = 3,3kg T, = 204K Vi = 0,87 m®
Cv = 0,718 kJ/kg.K T, = 410K R =
5.4.1 g = AU+ W
= MxC (T, =T,)+0
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v
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5.4.2 PV, = MRT, ,
P _ MRT,
Y
- 3,3%0,289%294 ./
0,87
= 322,285 kPa
A _ A
T, T, v
p . b
2 Tl
_ 322,285 x 410 v
294
= 449,445kPa Y, [ég])
AN ALTERANATIVE METHOD
szg = MRT2eceererseersnrerenns (Py) v
P, = TzNz
= 3,3 ﬁ 289x410!087\/
= 449,445 kpa ./ (6)
TOTAL: 100
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