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MARKING GUIDELINE -2- T1280(E}(M31)T
) POWER MACHINES N6

QUESTION 1

P(kPa)

1.1
Vs =V -V = Vy-0,0625 V4 4 3 4

4 500 cm® = 0, 9375 V4
Vi=Vs =" = 4 800 cm® 263, 74| 2

0.5375
Ve=V2 =V3=0, 0625 X 4800= 300 cm3 5

Vi =2 = 222500 cm® 86 — 1

=, LX)

I;ls

v

Voovs  Vs=vy v(m®)

(5)

12 py=py (Z) =86(22) = 86 (16)"#= 4171,252 kPa

ve St

ST St §

Ty = (1} =291 (16) ** = 882,147 K
. 2

To= 2T = 63’7;”; Pl _g9p423K

Te=Ts (22) 7= 892,423 (9,6) ° = 2 205,359 K

P3=P4 =P5 (?j} = 263,74 (9,6) 1,4 =6 256,85 kPa
Ta= V3 TE : 300X 2208353 _ 4 323,215 K
® ()

Vi 00

mCv (Ts-T2) + mCp (T4 —Ta)
1x 0,72 (1 323,215 - 882,147) + 1 x 1,008 (2 205, 359 - 1 323,215)

1 206,77 kJ/kg
mCv (T1 ~Ts) = 1 x 0,72 (291 - 892,423) = -433,025 kJ/kg (4)

1 3 Qreo

T T

()re

-

T4 nypem = 58 X 100% = 2L X 100% = 64,117% )

[20]

QUESTION 2
2.1 Cp=R+Cv =0,287 + 0,718 = 1,005 kJ/kg.K

> prie (3)
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MARKING GUIDELINE

-3- T1280(E)(M31)T
POWER MACHINES N6
22 pop, (T = 2800 (S)
=g ey A 2.4
=1479,189 kPa
Te =Ty(-)=723( =)
=602,5 K
Co =2 x103Cp(T1—Tc) =.2000x 1,005(723 - 602.5)
=492, 143 m/s
_ 8T _ 3,287 x 802 B _ 3
Ve = = o5 =01169mkg
Ac = I dc® = Z(51)°=2042,821 mm® ©
2 3 m = Ay - 042,821 492,143 X 10-6
Vi @,1183
=8,6 kg /s 2)
P2 1=t 4 T4 2e
24 Ty (BT =723 X% =4635K
L 2200
o=Te-To

Te- Tzl

To =Tc=*(Te—-T2' ) =602,5-0,96 (602,5 - 463,5) = 602,5 - 0,96 (139)

= 469,06 K

Co =./2000 Cp (71— T2)=./2000x1,005(723 — 469 ,06)

=714,436 m/s

Vy=RT2 o 229 #9.05 _ 0. 2279 m¥k

250,874

(7)
[20]
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MARKING GUIDELINE 4

POWER MACHINES N6

QUESTION 3
3.1

Vs=ZD?L =% (0,245)*x 0,35

=0,0165 m?
Ver = 2 v0l x Ve = 0,9 x 0,0165

=0,01485 m®

392 K= B3 12005
el

Pi=2 =3 =098kPa
3.3 %aP1Vsl E‘..‘.‘. it B
PC* a1 [( 1} ﬂxfga}
= 2 3»9; 2.01485 [(Q;: )_,— 1] x 3;5
= 25,016 KW
Pn= 22 = 222 -20,431 kW

3.4 P1 Ve1 = mRT1

1200,5]

343

T1280(E)(M31)T

Puel 32X 001485 X 333
m= = =
AT1 & 3287 X303 X 60
= 0,099 kg/s
3.5 oz F 343" Z}"f’
To=Ti(2) = =303 (B)=
= 404,573 K
3.6 Qit =mCp (T2 =T4) = 0,099 x 1,005 (404,573 — 303)
= 10,106 kJ/s
3.7 Qui = (_ — ¢ interc }x2 {“”“‘* — 10,106 }x2
= (12,508 - 10,106) x 2
= 4,804 kd/s
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POWER MACHINES N6

mRTZ

22

Ve =

0,059 % 60 w0287 x 204 573

% 343

o
Pegied

=5,664 x10 °m°

QUESTION 4

4.1 At 24,1°C:hfwq, =101 kJ /kg

At 83,7°C :hfwy, =351 kJ/kg

411

Qecon = :—.:::E (hfWg - hfW1)

Qeconx mf

T1280(E)(M31)T

(2)

[20]

2200 5750

2200 xETE0
ms T = =
Bfw 2 = hiwl 351101 250
= 50 600 kg/h
412  qo meleeshiwn
mfx OV
A ozmfx OV
hSS - _EEEERT + hfW1
s

=3 004,5 + 101 =3 105,5 kd/kg

4.1 .3 Oairprehea{ = mCVAt

=20 x 1,005 (150 - 25) = 20 x 1,005 (125)

=2 512,5 kJ/kg

4.1.4

At 3500 kPa hf=1 050 kd/kg & hfg =1 752 kJ/kg

ms (hf+xrhfp—hiwl) 0600 % (105804057 (17823—-101]
mf x OV STE0 % 33000

2,8 (1080 +185% 44101

33000

70,625%
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MARKING GUIDELINE -6- T1280(E)(M31)T
; POWER MACHINES N6
L2 | Qo (kJ/kg) Qout (kJ/kg) %
33 OOO Qecon = 2 200 6,667
Qevap = 8,8 [1 050 + 0,97 (1752) - 351] =21106,27 63,958
Qsyp =8,8(3105,5-101)-2200-21 106,272 =3 133,328 9,495
C~)Air;;>reheater =2 51 2,5 7,61 4
Unaccounted = 33 000 - 28 952,1 =4 047,902 | 12,266
33 000 = 33 000 100
(7)
[20]
QUESTION 5
5.1 Bp = =T
&0
T= 5?3? _ &0 :«?;1:17105 = 2825 kN.m
InN Inx 240
:g'mech = % X 100%
IP =22 =122 _gg75 MW
Amen 2,8 (4)
5.2 YT = mfp
mi/s = 2 _ _B8e7Ex10
T agov | 03901 xSSE00
=0,5 kg/s (2)
5.3 N BT = Egz;; _;’i”iiiiié OR =% T X “mec
=39,01x0,8
=31,21% =31,21% (2)
5.4 _ mffh  BExelxzd&d
SFC = o 2,275
= 202,817 kg/MW.h (2)
5.5 mg=mf (25 + 1) x 60 = 0,5 (26) x 60
= 780 kg/min (2)
5.6 Qin (MJ /mln) Qout (MJ /mln) %
45,5x 0,56 x60 BP =7,1x860 = 426 31,21
=1365 Exhaust = 780 x 103x 1,05 (423 -18) =331,685| 24,3
Coolant =1 200 x 10° x 4,2 x 65 =327,6 24
Unaccounted = 1365 - 1093,485 = 279,705 20,49
1365 =1365 100
(8)
[20]
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1‘4"&“‘1 o f “‘3 E’;’Hwﬂ )

i % :
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% ¢
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N 1 2,

i Voo, il g

LoV e e

A

(not to scale) (10)
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POWER MACHINES N6

?:’)é U = rDL:J = Tr 1&‘5-35‘221&’?,5
=160 m/s
6.2.1 V1 =141,6 x5 = 708 m/s 4

6.2.2 V2=78,6x5=3933m/s
6.2.3 V3=74,6x5=373m/s

6.2.4 V4=21x5=105m/s

6.2.5 23 =30,6°
6.2.6 $1=35°
6.2.7 ap = 18°

8.2.8 Vis=45,3x5=226,5m/s
6.2.9 Vig=43x5=215m/s

65210 5y . 2H {2y torak] x 100%

vi®
- LRGN g0,
= LEIOIT 4 400%
_ (o)
= 87,78% M 201
[20]
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POWER MACHINES N6
GUESTION7
7.1 ldeal CO.P = —
T2-T1
= 3@;:25?
- 28
= 7,216
Actual CO.P=1xC.O.P
=0,9023 x 7,216
=6,511
P(kPa) &
2
|
4 1 l
| A
H1,6 102 th !462,8479 h(kJ/kg) (3)
7.2 _ kl-hdg
COP= Y
C.O.Px (hg - h1) = h1 — h4
6,511 x (479 -hy) =hy - 110, 2
3 118,769 + 110, 2 =hy + 6,511 hy
_ 3238,%4%
hi = 7,511
= 429,9 kd/kg
h1 = h5 + X1(h4 - hs)
_bi-hs  _ £%5-31&  3ve@
Xt T hees T $€22-518 4112 0.92 (5)
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POWER MACHINES N6

/.3 Vo= ‘:%BBXLQD

_l2xaD® =12amx(01285)°

4 B

= 0,002 m%/s

_0,002x420
60

VA =0, 014 m%s

Ve =V¢X %, =0,014%x0,9=0,0126 m%s
7.4 Vi =X - Vgy=0,92x0,168 = 0,155 m°/kg

My = == =

w1 .15

x 60 = 4,88 kg/min

Ve o.0128
&

L7133

7.5 P, =mr (ha- hy) = --;-B- (479 - 429,9) = ‘-‘-§ (49,1)

=4 kd/s

Pn= —— = =5kW

gy e W
Lrnsch (S
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TOTAL: 100



