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QUESTION 1

1.1 Clearance volume is the gapv” between the cylinder top and the pistonv” when
the piston is at the top dead centre.

OR

The small volume of gas that is left inside the cylinder after the delivery but

before the expansion stroke.

Its importance is to prevent the piston from hittingv" the cylinderv’ or parts of

the valves. (4)

1.2 121 | Power of the 1-stage Compressor | Power of the 2-stage Compressor
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plL — ‘100_ ’ =x de{= =324
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n n-1
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= 86,372 kWv

= 73,304 kWY
Client Advice: The less costly option is the 2-stage compressor. ¥

1.2.2 1-stage Compressor (Option 1) 2-stage Compressor (Option 2)
n-1 n-1
T, =Ti(rp) * v L=Tir,) ®
0.35 035
= 294(10,5v)135 = 294v/(3,24v)135
= 540,879 K = 398,76 K
= 276,88 °Cv’ = 125,76 °CY
Client Advice: The highest compression (Minimum input energy) is when
output temperature is close to the input temperaturev’ (approaching isothermal
compression). Since option 2 has a delivery temperature closer to the input
temperature, option 2 is the advisablev” option.

(2x8) (16)
[20]
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QUESTION 2
24 The device inside which nuclear reaction takes place, to produce heat. OR The
device in which nuclear fission occurs under controlled conditions. OR The
equivalent of the boiler combustion chamber in a coal-fired steam plant. (3)
2.2 2.0 k] K

hs = hy + xhgov' = 1050 + 0,985 x 1752 = 2775,72 k] [kgv

hy = hy + ¢ps(tsup — ts)¥ = 2802 + 3,3(304,2 — 242,5v)

= 3005,61v kJ/kg (7)
2190v kg
222 Qecon = My (hz - hi)‘/ = m = m = 8,76V S/kgc (3)
k
22.3 Qpois = ms(hs — hy) = 8,76(2775,75 — 351) = 21240,55v kj
C
Qpoir  21240,55 x 100
0 - = = 67,2‘/ 0
#0Qhoit cV 31610 %
kj
Qunear = MaCpa(tz — t;) = 19¥ x 1,01(125 — 25) = 1919 R
[
Qunear 1919 x 100
0 = e = — v o
#Qa heat cv 31610 6,07v"%
kj
Qgas = MyCpy(tenim — tarm) = 20 X 1,05(185 — 25) = 3360V’ -
C
Qgas 3360 x 100
0 = = = 10,63 v
#0Qgas cv 31610 i (7)
[20]
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QUESTION 3

3-1 \Iw=§5c-

m m
3.2 3.2.1 Ve = 375? v oand V., = 330? v

m
3.2.2 V2,2 — 75?‘/ and Bz = 580 /

4500 x 80 x (897,5)

32.3 = # = - v MWv
P = mU(ZY,) — 5,385v MW
QUESTION 4
4.1 C. = /2000[h; — b ]¥ = V2000 X 97 = 440,454 = v
c = 1 C - - r S
kJ kj
hy = hy = 2731-@ and s, =85 = 6,939m =s.v
6,939 — 1,537
Se =5+ x.(Sg— 5p) = x. = T 0,9664v

Ve = x.V,¥ = 0,9664 x 0,8854v" = 0,856 m3/kg v

mve , _ 0,113 x 0,856 x 10°

= = 2‘/
A =7 240,454 219,6 mm
k
2 Ah =534 —0,12x 534 = 469,92\/é =
h, = 2731 — 469,92 = 2261,08 k] /kgv
— he v _ 2261,08 — 192 —
2~ f+x2 f.g =)x2_ 2393‘/ - Y
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QUESTION 5

5.1 *
6900
p (kPa)
o
101
1
v (m?)
e 1 mark for labelling pressure and volume on the correct axis.
e 1 mark for the correct shape of the graph.
e 1 mark for labelling direction on the graph (arrows/1, 2, 3/ a, b, c).
e 1 mark for each pressure value in its correct position.

5.2 T. v\Y?!
2= (_1) v =T, = 293(18)%* = 931,058 Kv'
1
(&1

vy
”
P =ty = p, = (v—) = 101(18)** = 5777,01 kPav

53 P2V P3V3

v but v, = v; = p3T, = psT;

T, T,
w 6900 x 931,058 _ A
8 5777,01 B ’

Ocw = ¢y (Ts — T,)¥ = 0,718(1112,05 — 931,058) = 129,95 kJ /kgV’

129,95

10057 +1112,05 = 1241,36 KV

Qcv = Qcp = Cp(T4 = TB) =T, =
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QUESTION 6
6.1 s T ey 2
A 2 d 2 X 54 =19,635m

211'N/_211'><130
60 60

rad
w = = 13’614T v

m
Veury = 01 = 13,614 X 5 X 0,5 = 34,035 — v

Vors , 34035 _ o

A= i
Vwind 10 (5)

6.2 Poina = 0,5pAv,ima¥ = 0,5 x 1000 x 19,635 x 10% = 11,62 kW’

Pturb
- - = 0,0861v
L LS T (5)

[10]

TOTAL: 100
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