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MARKING GUIDELINE -2-
POWER MACHINES N6

QUESTION 1

P(kPa)
Ps=1500a_ _ 4 3
HP
P> = 360 5 2 To=360K
\ N\
Py=98 i LP 1T1=301K
‘- i
‘ \“" Ve—V1'V6 N
Vs=Ve V (m°)
Incomplete intercooling:
1.1 P= “3’1’2“?’.;‘??1[ %:} _ i} + #mAT ..{(%) ‘Eé
= LEB02EBE0 380,70 4, ) 13430288060y 1500 =
5.3x80 }“ 1A B350 Go=— 1
) = 6, 5778+8, 76 = 15,338 kW

Preq= "= 18,04 kW

1.2 V, = 2RI - ER2EEAN . 0,005528 m/stroke
Pl 2x240x%8
Vs =22 = =—=%= 0,006 m’
VS1 =§_§2j=va“§15é
0,006 = 1, 17800 x o

d=0,172 m =172 mm

1.3

=T ()~ =
+ mCv (T2-T4)

_ 3u0,288(301 —406,4) + 3x0, 717 (206 4301}
2x240%0,3 2 Z40

=-0, 6324 + 0,472 =-0,1604 kJ

301 (;8_3“ = 406,4 K

mRITL—T2}

Qo=
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(7)

& Cv=Cp-R=1,005-0,288 = 0,717 kd/kg.K

(6)
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MARKING GUIDELINE -3

POWER MACHINES N6

QUESTION 2

2.1

From steam table: @ 3 000 kPa : hf =1 008 kd/kg
hfg =1 794 kd/kg

he = 184kJ /kg he=741kd /kg hs =2 858 kd/kg

hp = hf +xhfg =1 008 +0,98 x 1794 = 2 766 kd/kg

Qec=ms (he—he) =9,5(741 -184) =5 291, 5 kd

Qp=ms (hy—he)=95(2766~-741) =19 237 kd

Qsp = ms (hs ~hp) = 9,5 (2 858 — 2 766) = 874 kd

Qan = Ma.Cp. At = 20 x1,005 x (150 — 15) = 2713 kJ

2.9 e 5 {ha—hech
mf x Oy
G 5 {2858 ~184%
1231800
= 79,88%
2.3 Heat to flues = heat Supplied -Heat absorbed.
m X Cp x At =CV — Ms (hs — he) + my XCpaxat,
21 x 1,045 (texn -15) =31 800 -9,5 (2 858 — 184) + 20 x 1,005 x 15
= 320,24 °C
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MARKING GUIDELINE -4-

QUESTION 3
P(kPa
P, = 400 \
\ 4
P, - l 1
Vs Vi=|Vs >V(m?
3.1

3.2

3.3

3.4

3.5

POWER MACHINES N6

4L (018 20,25
Vs= Itz Kiotd) = 0,00636 m®

ES

Vy = Vs +Ve = 0,00636 +0,00041 = 0,00677 m®

20

Va= Vs +—.Vs = 0,00041 + — x 0,00636

150

= 0,00092 m®

, 18

Ps= Py (T‘;} = 400 {s,&@a??} 1,28

0.00092

= 5147,13 kPa

GB00877

=5147,13 (—93—1-} 135 - 116,82 kPa

PIVI-D4Va PEV2—-P1Y
WD/CVC‘G = Pg (V3 -Vg) + 2 - = .

-1 -1

= 51 47’ 13 (0, 00092_0, 00041) + £147.13 & 00092 —200 » 000877

.28

514713 x 000041 — 116,82 x 5,60677
G,35

= 2,625 + 7,2406 -3,76986

~ WD/Cycle = 6,096 kJ

iP = WD /Cycle x Cycle/second
330

= 6,096 X— X 4
=134,11 kW
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MARKING GUIDELINE -5-

POWER MACHINES N6

QUESTION 4
4.1 APy = 56-44,2=11,8 kW
AP, = 56-44 =12kW
AlPs = 56-43,9=12,1 kW
AP, = 56-443=11,7kW
A1Ps = 56-44,1 =11,9 kW
AlPs = b56-43,7=123 kW

AlP Total =71,8 kW

x 100%
= -f« x 100% = 77,99%

T1280(E)(A2)T

(5)

[20]

4'2 M /min = .FSF(:'- j{IF*
=22E22 20,311 kg /min
4.3 Mexn /Min = m¢/min x (A /F +1)
= 0,311 x (15,2 + 1) = 5,038 kg/min
4-4 Qexh = mexhx CPX AT :
= 5,038 x 1, 1 (400 — 18) = 2116,97 kJ/min
4.5 Quw = my .Cpw . AT = 34 x 4,187 x 38 = 5409,6 kd/min
4.6 Heat gained ((kJ/min) Heat supplied (kJ/min) Percentage
Q=m; x Cv BP = 56x60=23360 25,72
QW = 5 409,6 41,41
= 0,311 x 42000 Qe = 2116,97 16,21
Unaccounted =2 175,43 16,65
=13062
TOTAL = 13 062 100
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MARKING GUIDELINE -6-

POWER MACHINES N6

QUESTION 5

5.1

5.2

(superheated tables) :hy=2925 KdJ/kg @
1 500 kPa and 250 °C

Cc =/2000(h1— hc)

ce 2 zoo 2
~ hy=he ~ 1000 = oo

he=hy{ =125 =2925 - 125 =2 800 kJd/kg

hg =2 768 kJ/kg @ 820 kPa

hc = hg + Cp (tsup "-ts )
: tsup e = *z:;:g - 32@62;?;?68 = 12,5 °C

tsup = ts + 12,5 : (ts = 171,4 OC @ 820 kpa)

=171,4 +12, 5 =183,9 °C

Vs, = n—-1 (‘:».5—1941) _ 231 {"23&3@—19@1')
=, fe T 131 L a0
= 0,2479 m*/kg
Ac = nz:t - S x ::;fr = 05002479 m2
o .

= 2479 mm?
A:=Z Dc?=2479 =2 Dc?

~ Dc =56,181 mm
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T1280(E)(A2)T
POWER MACHINES N6

5.3 X,' =0, 9895. X, = 0,94
%% 20,95

' o=

3.59885
Vg = X2 X Vg
= 0,95 x 0,6 684 = 0,635 m*/kg
A=2DJ* =Z (72,2)’= 4094, 155 mm?
_‘mﬁsz ) il &35

Cy= = =775,5 m/s

AZ 309418821077

C2=,2000(hL— R 2)

jczp? _ 77eEt
hy—hz= — = — = 300,7kJ/kg
hz = hy = 300,7 = 2 925 - 300,7 = 2 624,3 kJ/kg
(Vg = 0, 6 684, P = 270 kPa)

(hf =546kd /kg, hfg = 2 174 kd/kg @ 270 kPa )
h, = hf + xhfg = 546 + 0,95 (2 174)

=2611,3 kd/kg
Cz=,2000(h1~h2
=,/(2000(2925 —2611,3)
=792m /s
mi 2 SX 063
Ae="rm = —
=4 008,4 x 10° m?
=4 008,4 mm 2

e

(8)
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MARKING GUIDELINE

POWER MACHINES N6

QUESTION 6

6.1

N
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POWER MACHINES N6

Io] {03,317 2400
6.2 U:'E%;W:ﬁw=64,9 m/s

Cre1=kCri1 = 0,9 x 120 = 108 mm also Cre=kCrp=0, 9 x 74 = 66,6 mm
Cair= kCae1=0,9x 95 =855 mm

6.2.1 Faxar= m(a Cfi— ACf)

208 T THhew
SR T-Tink

&6
=0N

62-2 FTang-: m (&CW| - &CW@)

BEI1Es~121) %5

=2240N

623 P = FTangXU
=2240x64,9
= 145,38 KW

£.2.4 __ZUiAcwn
n =

Cai®
Zafe S107 54 &05)
= cen?
=50,1%
6.2.5 U=64,9m/s
(5x2) (10)
[20]
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POWER MACHINES N6

QUESTION 7

7.1 Refrigerating effect = (g1 — q 2) X hfg
=(0,91-0,12) x 1 340
=1 058,6 kJ/kg

COP = Refrigerating effect
Work done

1058.&

176

=6,23

7.2 Volume at suction =0, 44 x 5,6 x 0,91
= 2,242 m*/min
Volume of compressor = Volume at suction
Volumetric efficiency

= 2,803 m¥min

7.3 Volume/stroke = Volume of compressor
Revs per minute

=2,803 = 0,02 336 m®

120
Volume /stroke = :%’: : L -b
0,02336 = «n;@
~ D®=0,029741

D = 3/0,029741

D=0,31m=310 mm
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