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QUESTION 1
11 P(kPay)
7000 ! 4
33
/2
103 1T1=303K
, V(m?)

koo P [7900 _ o
B V103

P, = kP, = 4,08x103 = 420,24kPa
P, = kP, = 4,08x420,24 =1714,58 kPa

1.2 -l

03
1,3

_ 303[420,24j :

103

= 419,14.K
13 0, =  mCp(T-T))

= 1x1,005(419,14 —303)

= 11672k kg
14 .

WD,,. ke = RT, xn [ P, ] -
n—1 p1

0,3

3x1,3 (7ooojm »

= 0,287x303x i
0,3 103

= 43341KJ/kg
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1.5 P,
WD,,lkg =  RTIn|=*
’ g
= 0,287x303 1n(7000j
103
- 366884 kg (2)
WD,
LM = 20 x100%
WD(I(‘[
366,88
= — x100%
433,41
= 84,65% 2)
[20]
QUESTION 2
2.1 At 54°C : hy =226 kd/kg
| [At superheat steam tables, 1500 kPa 350 °C] ; hs = 3 148 kJ/kg Deleted: &
Deleted:
g o= ) g,
m,; xHV
69,95 = wxloo
m, x 31000
LI 7,421kg..steam/ kg.. fuel
my
EE _ m (h4 —-h )
m, x2257
B 7,421(3148 - 226)
- 2257
= 9,608kg..steam/ kg.. fuel (5)

Copyright reserved Please turn over



MARKING GUIDELINE -4-

22

23

24

POWER MACHINES N6

hfc = Cp,, xta
= 4,2.x.29
= 121,8kJ / kg
At Pchim = 100 kPa
hye = hg+Cp, (1, —1,)
= 2676+ 2,75(260 —99,6)
= 3117,1kJ [ kg
OQoii = m,, (hy, —h;.)
= m,, (3117,1-121,8)

om, =0,577kg

ery = mdry Cp ex (Tz’.\‘h - T a )
5321 =m,,x1,005(260 —29)
somy, =2292kg

my, = m, +m m

combst — "*m
2292 = m, +0,92-0,577
sm, 22577kg
m, = 9.x%.H,
0,577 = 9.x.%H,
LH, =  64%
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QUESTION 3

3.1

Meomp

0,86

77Turb

0,79
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P(kPa)

P2| 2 3

P1 1 4

v

V(md)

L =0 00%

2 1
544,26 —299
T, -299

584,19K

0.4
1097 12 )"
830
602,66K

L‘T“,xloo%
T3 _T4

1097 T,
1097 —602,66

706,47K
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3.2 0,;, = mCp.(T, = T,)
= 55x1,005(1097 — 584,19)
= 28345,57kJ /s )
3.3 0,;, = m; xHV
28345,57 = m ; x474000
omy = 0,598kg /s (2)
34 O, = mCp.(T, - T,)
= 55x1,005(102 — 706,47)
= —33412,08kJ / s )
35 -7 _
P=mR[<n 1), —Tl)+[wﬂ
’ nc—1
= 55x0,288{(1097 —584,19) — (706,47 — 299) + [1097 — 706’43;5 8419 +299 ﬂ
=15,84[105,34 + 263,35]
= 5840,05kW (4)
[20]
QUESTION 4
4.1 At superheated steam tables: 900 kPa 200 °C : hsup =2 835 kd/kg = h1 Deleted: &
v _ n—l{hl—194l]
n A
B O,3(2835—1941)
1,3 900
LV, = 0,2292m°
4 = M
Cl
400x10- _ 0,225x0,2292
Cl
~C = 128,93m/s 4)
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QUESTION 5

5.1 P -

120 =

Py =

Moeeh = P

5.2 Vs / min

.. Vs/min
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h,.+x, hfg.@..450kPa
624+ 0,98x2120

2701,6kJ / kg

)2000(, — hc)

)2000(2835-2701,6). = 516,53m / s

n—1( hc —1941

n ( P. J
0,3(2701,6 —1941
1,3 ( 450 j
0,39005m°
mV,

Co
0,225x0,39005x10°
516,53

169,91mm*

P,, .LACE
60

P]Mx0,09[%jx(0,095)2 X2750x4

60
1026,03kPa

x.100%

@x.loo%
120

83,33%

=LACE

5500 <4

0,09)%(0,095).2 x

= 7,0169m*
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RT,

mH a

Va/min =

x.m, / min

a

- Va/min = 5,7316m*

= almin ooy,
Vs / min

_ 5,7316 ¥100%
7,0169

= 81,68%

5.3 FP = mf | sx.HV
= Ax39000
3600
= 216,84kW
BP
Mo = 0%

= 100 x100%
216,84

= 46,12%

54 { 1Y
ASE = I[J }xloo%
T
1 0,41
= 1-| = x100%
[EEN

= 59,38%

5.5 Mp.r

anke.e/f.m/io = m x.100%

= 46,12 x.100%
59,38

= 77,67%
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QUESTION 6

6.1

6.2 6.2.1

6.2.2
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3. 4cm

U

ai=19.5°

POWER MACHINES N6

T unse=iap l

= mu(.CwT, + CwT,)

2700

LM___ R —

|

&1 £
/S &
@ ~ 1
i
. z|

(=] o
b7 |
|
& |
: |

e

ATy |
|

el

——x170(16,6 + 7,2)50
60

9,104MW

= mACf,
2700
60
= 1350N

= [(4,2=3,7)50 + (2,1 - 2)50]
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T1160(E)(N18)T

QUESTION 7
7.1
TA ) \ P
102 2 1
T (— 4 3 5 m 2
35 |- 5 |
-10 l-6 — | i 6 1
| | L, >
S
T.
s =8, +C,In2
2 3 P T3
1762 =1587+C, n37
318
~Cp =1,061kJ/kg.K
7.2 hy  =h+C,(T,~T,)
=483,6+1,061(375-318)
shy =544k [ kg.
hs =h,—Cp(T, - T)
=133-1,62(318-308)
hy  =1168kJ kg = h,
cop ==l
hz - hl
_460,7-116,8
544,1 - 460,7
=412
7.3 Ve = VsxNxn,,,
B 0,0757(0,08)" x.(500x60)x0,8
4
Ve = 9,0478m’ / h
7.4 effectivevolume

Mass.of refirigerating effect =
f refrigerating effect ==, - kPa)

9,0478
0,233
38,83kg / h
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7 - 5 Qwaler.rc/ri
16592,63

refri.
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= M, Cp,, AT
= m, g, x4,187x15
264,19kg / h
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