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v =1 mark
V= % mark

QUESTION 1

11 Qecon = (ma +1)Cp(tin _tout)
= (18+1)x1,05(300 — 200) v
=1995kJ / kg fuel v

1.2 qup = (ma +1)Cp (tin _tout)
— (18+1) x1,05(465—300) v
=3291,75kJ / kg fuel v

1.3
My = QeCOH‘ + Qevap. + qup. v
Cv
1995+Q,, +3291,75

0,82 _ evap. v
31000

Quvap. = 20133,25kJ / kg fuel v/

1.4 At 2 000 kPa; h, =908kj / kg; h,, =1889kJ /kg; t, = 212,4°C v
At 107,1°C; h,,, = 449kJ / kg

Qevap. = rr:_:[hf + X'hfg - hfw2] v

20133,25= 9’—15[908 +x.1889-449] v
x=0,879 v

1.5 m
Qup. :m—S[(l— x)h,, +C, (t, —ts)] v

f

3 291,75:9;15 (1-0,879)x1889+2,6(t,, —212,4)] vV

t, =257,758°C v/
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1.6 % - m,C, (tchim. _tatm.) v

chimney — CV
_(18+1)x105(200-24) o0
31000

=11,326% v

=100% — T ptant ~ Mehimney
=100% —82% —11,326% v

=6,674% v (5)
[20]

nunaccounted

QUESTION 2

h

2.1 —

=0,005m* v

V, =2,4V,
= 2,4%0,005

=0,012m* v >
(0;0)

-t

Vm7]

0,045 |~

(4)

2.2 v

e

V4
0,045:0,012 v
3,7

= 5:1 vV (2)
2.3 C,
V==
CV
_1005
0,718
=14 v )
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POWER MACHINES N6

2.4 y-1
V2

=304(9)"" v
—732,1K v

T3:&><T2

2

=15x732,1 v
=1098,15K v

_VT,
V3
0,005

=263556K v =2635,56K

v,
&
5

0,4
~ 263556 22| v
0,045

=1553,318K v (8)

T, T,=rxT,

2.5 Qin :sza +Q3,4
=mC,(T,-T,)+mC (T,-T,) v

~1x0,72(109815-732,1) v+  1x1,008(263556—1098,15) v

=1813,265k] /kg v )
[20]
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QUESTION 3

3.1 o vesamwm

Vw2=81,3mm

25,67
Vw1=208,6mm

U=34mm
U=34mm

20°

A 5 A
©
=3
@ WWZZ=1A

W 'gr=Z4A

Award %2 mark for each correct length or angle, up to a maximum of 5 marks
per stage. (10)
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3.2 3.2.1 6,=¢ =256 v (1)
3.2.2 6, =¢,=29° v (1)
3.2.3 B, =358 v (1)
3.2.4 B,=T756° v (1)
3.25 V, =83,3x5=416,5m/s v (1)
3.2.6 V,=79,2x5=396m/s v (1)
3.2.7 Far. = m|:(vf1 _Vf2)+(vf3 _Vf4):| v
=20[(51,3-48,7)x5 v+ (231-22)x5] v
—370N v (4)
[20]
QUESTION 4

4.1 4.1.1 At 2 000kPa and 250°C : h, =2 904kJ / kg
At 1150kPa:h, =2 781kJ /kg; t, =186,1°C

h, =h, +Cp(tsu -t,) v
=2781+ 2,3(188—186,1) v
=2785,37kJ / kg v

412 ¢ = [J2000(h-h) v
=/2000(2904-2785,37) «
=487,09m /s v

4.1.3 n-1[h-1941]
 n| P

C

_0,35_2 785,37 -1941 v
135] 1150

=0,19m®/ kg v
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4.1.4 mV

(510) «0,19

= —60 x10° v
487,09

=3315,609mm? v
(4 x3) (12)

4.2 4.21 At 700kPa: h, =697kJ / kh; h,, =2 065kJ / kg; v, = 0,272 7m° / kg

Ah=h —h,
200=2904—h, v
h,=2704k] /kg v @)

422 h,=h; +xh, v
2704 =697 +xx2065 v
x=0,972 v (3)

4.2.3 V,=xv, v
=0,972x0,2727 v

=0,265m°/ kg v 3)
[20]
QUESTION 5
5.1 PV, xN =mRT, v oaret 1
100x54 000x107°x300=m=x0,288%x299 v 4 3

m =18,813kg / min v

100 — —

Vin 3)
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5.2 @ﬂ
T,'=T,| -2 v
R
0,3
- 299[4—()()}(1'3] v
100
=411,726K v
5.3 Qint. :me(Tz I_Tz) v
26 60 =18,813x1,008(411,726 - T,) v
T,=329,463K v
54 54.1 Vv
. = vl
Vsl
—6
0,89:54 000x10 v
sl
V., =0,061m*/ stroke v/
54.2
V= z D12L1
4
T
=707 x1,20,
127
== D}
Dl =3 4V51 v
127
=3 —4X0’061 x1000 v
127
=401,501mm v
L, =1,2D,
=1,2x401,501 v
=481,801mm v
5.5 PV, _PVy __ IRT,
T, T, ? P,xN
400xV,, 100x(54000x10°) on . 18:813x0,288x329,463
329,463 299 300x 400
V,, =0,014 88m°®/ stroke v/ = 0,014 88m° / stroke

TOTAL:
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