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v =1 mark
J1/2 =1 mark
QUESTION 1

1.1

&l
A

- =

Te=273+4221=494K H”IB
— >

To=273+256=529K

o

A

=

N
\

-

Ts=273+412=685K
T;=273+789=1062K

Tk

eilT

L

Ti=273+21=2%4K

V Te=273+502=775K

P=mC,(T,-T,) v
= 7%1,005(529 - 294) v

=1653,225kW v 3)
ha F=mC,(T,-T) v

=7x1,005(775-1062) v

=-2019,045kW v 3)

1.3 gczmcp(y;_:(;) v
=7x1,005(1062-685) v
=2 652,195kW v (3)

1.4 L-T,-T,+T,

n, :Hxl{)ﬁ% Ny = x 100%
T B LT
:2019,045—1653,225x100 Y OR _ 1062775 —-529 + 294
2 652,195 1062 - 685

=13,793% v =13,793% (2)

o

x100%

1.5 ~
;;H_E;? L 100% v

4 1g
 685-529
"~ 775-221
=28,159% Vv (3)

x100% v
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1.6 [z=1)

=1 062[%)[%] 4

=670,531K v (3)
1.7 ~
r;fzr"—r‘lxl{){)% v
37 44
_ 1062 -775 < 100% v
1062 -670,531
=73,314% v (3)
[20]
QUESTION 2
2.1 BV, xN=mRT, v ; .
105xV, x300=16x0,287x294 v |
V., =0,043m" / cycle v |
6| 3
|
P [kPa] |
7 2
|
|
|
.8 1
(0;0) | i
V[m] (3)
2.2 2.2 PV,xN=mRT, ¥
(105x4)xV,, x300=16x0,287x294 v
V., =0,010 7m* / cycle v (3)
2.2.2 V\_:EDZL >
T4
T 2
=Z><0,24 x0,296 v
=0,0134m’ / cycle v (3)
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223

2
stz = Ve x100%

10,0107
0,013 4
=79,851% v

224 (1
Moot =1 _%|:(rﬂs )["] = 1] v

52

x100% Vv

0,013 4
V., =0,00145m"/ cycle v

0,798 51 =I—L{(4)[$] —l] v

225 Vz = V:‘z +V.y2
=0,00145+0,0134 v
=0,014 85m’ / cycle v

2.3

n—1

p—2E mRI][(rps)[n*_:l\J—l} v

0.32
_3x1,32 XE><0,287X294{(4)[EJ —1} a4
0,32 60

=111,223kWw v

QUESTION 3

3.1 -1

»

Tl-a[ﬁ[—-] v [ 2

2
0,4

(Lo

490
=307,361K v

P [kPa]

(2)

(3)

(2)

(4)
[20]

V [m7

=307,361+420 v
=727,361K v
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3.3

3.4

3:5

3.6

3.7

3.8
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Q2_3=me(?;—Tz) v
=1><l,005(?27,36l—47l) v
=257,643k) 1 kg v

.*'r_ﬂ

I;:T:‘[EJK? .
P

2

/0‘4\
110}'@'

= ?2?,361(— v
490

=474,655K v

Q—*‘.—I:mcp(?;_zt) v
=lx1,005(307,361—474,655) v
=—168,13k/ kg v

6=t
y
008
14
0,718/ [ kg K ¥
R=C,-C,
~1,005-0,718 ¥
= 0,287kJ kg K ¥
7
p=Zee "% 100w, p=1-27 100% nzl—[%} '
rec rec. 2 M‘
_BTEB-18D, 100% v OR 7=1-221 ,100% OR :1—[@][1’4J
257,643 257,643 490
=34,743% ¥ = 34,743% = 34,743%

(3)

(3)

(3)

(2)

(2)

(2)
[20]
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QUESTION 4

4.1 4
o = 5 5100%

&

A
1500x107°

V,=0,00135m" v

]

P [kPa]

|
f——— =

~J

4.2 . =V;,><mr><x] P
£ N
0,012 2xm, x0,9
122

m_=15kg/min v

v

0,00135 =

4.3 P - m_xWD
M nech.

15x WD
0,9

WD =29,6kJ/min v

v

v

(9,25 X 60) =

4.4 h,=h6+x,(h?—h6) v
=72+0,9(320,5-72) v
— 295,65k / kg v

45 WD=h,—h
29,6 =h, —295,65 v
h, =325,25k] | kg ¥

4.6 h=h+C(T,~T,) ¥
325,25=279,9+1,814(T, —298) v
T, =323,138K v
=50,138°C v

47 Qrfm, = mi’(hl Bk h4) /
=15(325,25-159,7) v
=2 483,25kJ /min v
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h [kJ/kg]

1597 ===

279.9

3205 [~

(2)

(3)

(3)

(3)

(2)

(4)

(3)
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JIN J

5.1
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U=38mm

V=49 2mm

Viw1=221,8mm

2 mark for each correct
length and angle up to
a maximum of 5 marks
per diagram.

Allow a tolerance of up
to £1° for angles and
+2 mm for lengths of

linac
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5.2 5.2.1 V,=857x4=3428m/s v (1)

5.2.2 V,=82,3x4=329.2m/s v (1)
52.3 6 =234° v (1)
5.2.4 ¢ =24,5° v (1)
5.2.5 0,=28,7° v (1)
5.2.6 a, =18 v (1)
5.2.7 o =159V (1)

5.2.8 P=iillV
=1x 152(22].8+ 80.1)x4 v
=183555,2J / kg v

183,556k/ [ kg v (3)
[20]

TOTAL: 100
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