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il

QUESTION1

[

1.1 1.1.1 M_ +W, )C XAt
HCV — ( W (,) 7 \/
M,
(2,464 +0,3274,2%(20,69 -18,5)

7x107
= 36673,74ki/kg

= |3667TMJ/kg| (4)

11.2 LCV =  HCVx(100%-137%) v
= 36,67 % 86,3 % v
= 3L646MJ kg
= [3165MT/ke v (3)

1.1.3

LCV =  HCV—| hfgxox L
100

HCV —LCV 100
hfg X9 1
36.67-3165 100
2,453x9 1

= O,22738><-1—(-)1—Q

= 22.74% v (3)

1.2 1.21
Massof air = -l—%q{gC-FSHZ ) —02} v

- W08 o,ssj +(8x0,07)-007| Y
231\ 3
= 12,1kg / kg fuel v
~Totalmass = 12,1x12

= [ 1452kg 4 (4)

1.2.2

HCV =  (HV.xC)+ HV,, H,

=
o
3
&

= (35%086)+ 144 007

= 38,92MJ v

(3)
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1.2.3
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LCV

-3-
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HCV (hfgx9xH,)
3892 (2,424x9%0,07)

37.393MJ /kg

T1300(E)(A14)T
V4
N4
v (3)
[20]
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QUESTION 2

2.1 U =

-4-
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AXDxN v Vr, =
T x0,46 X 6976 v _
60 J
168m/s =
>
(WIS /up0Z=T 4N
ly//,/
/;
/]
//
/]
. / ’/
> g //
(J,
o3
\”\? /
& /
™
N /
/ /
/ /
\// N ///
-7
// ;’7/
/ &/
P/
— 5
\ /
N \
5 = {
g )

A4
=594m/5(19,80m)

Vi

CEEICIEVI TG EEEEYN

S

T1300(E)(A14)T

Vi XK v
390x0.85
3315mls

(14)
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2.2 2.2.1 P = MUV, 4
= 1x168x594 v
= 99792 W
= | 99,792kW v
222 1
KE = —MV? v
= 0,5x1x225> Vi
= 25312,5W /kg
= 25313kW/kg|
QUESTION 3
3.1 Given:
Vair = 18,5m%min Double-Acting
P; = 110 kPa T = 295K
N = 400 r/min P> = 820 kPa
n = 1,35 VC = 0,078\/
3.1.1 Vv, = V, +8,
= 0,07S, +8,
v, = 1,078,
P, *
V., = v, E‘
- Y 110
= 0,318,
vV, v, = 18,5m’ /min v/
107S, 031S, = 18,5 V4
0,768, = 18,5 v
S, /min = 243421m’ /min
24,3421
.S = v
’ 400%2
= 10,030428m v
Copyright reserved

T1300(E)(A14)T

(3)
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v {2)
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T1300(E)(A14)T

3.1.2 T, (Pz J;
T, R Y
) B
295(2%9)
110
496,6 K v (3)
3.1.3 =l
P RV, n 5" | V4
n—1{{ P,
1105183 [ 135 ) (820) SN
60 1,35-1 110
89,4 kW v (3)
3.2 Dalton’s law of partial pressure states that the pressure of a mixth/;e of gases
equals the sum of the partial pressures of each individual gas at the same
temperature, in the container. A (2)
3.3 Axial - flow turbines
Radial ~ flow turbines s (2)
[20]
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QUESTION 4

Given:

P, 655kPa

il

P 110kPa

Cy

4.1 R =

PV, =

4.2

=

=)
|5
]

43 =
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0,754k I kg.K

Cp—-Cv
1,05-0,754

POWER MACHINES N5

PV!I

0,296 kJ / kg.K

MRT,
R,

RT,
110x0,114
0,296 X373
01136 kg

1
Zof Vi

0,25x0,114
0,0285m°

}'):Z Vzll

655)
In| —=
(110
0,114
In
(0,0ZSSJ

1,78415
1,38629
1,287

AN

v

i

v

v
v

-7-

373K

T1300(E)A14)T
0.114m’°
1
ZQIC V1
1,05kJ / kg .K
(6)
(7)
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43 RV, _ PV,
T T, v
2—.7 — P?.Vlyﬁl
: PV,
B 655x0,0285x373
110x0.114
= |55506K
or
r;l \/
i P
‘lg;'/l \/
o
110
=  [55526% v (3)

4.4
5,-5, = {[CVIH_.) ( _‘@}
1
5
- 01136 O7541n5 526) 0,2961110’0“85
373 0114

0.1136{0,29998 + (- 0,41034)}
= | -001254k7/K | Y

]

(4)
[20]
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QUESTION 5
5.1 Given:
M = 3,5kg B = 2000 kPa
t, = 300°C x = 0.9
P, = 280 kPq Cp = 2,1kJ 1 kg K
U =  h-py (@2000%Pa and 3007 c) v
v 0.231(k,, —1941)]) v
= ot o 22 )J}
I
258 —
= {2797 +2,1(300 - 212,4)}-42000x| %23 1(3025 -1941)
2000
= 2980,96 — 250,404
= 2730,556k] /kg /
U, = =PV, ,  (@280kPa and x=09) v
= {/2]”+,r}gfg}~{P2Xng2}‘/
= 1551+(09%2170)}~ {280(0.9x0,6460)} v/
= 2504 ~162,792
= 23412084/ / kg
U,-U, = 2341,208-2730,556
= —389,348%J / kg
AU = 35U, ~U,) v
= 3,5%(-389.348)
= — 2
1362,718k1 | (17)
52 Solid - eg Ice
Liquid — eg Water
Gas - eg Steam (3)
[20]
TOTAL: 100
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