A=<l higher education
Dl &gcraining

i
'tf# ‘ Department:

NN/ Higher Education and Training
Vo REPUBLIC OF SOUTH AFRICA

3 \
£/ ARRA )

MARKING GUIDELINE

NATIONAL CERTIFICATE
POWER MACHINES N5

8 April 2026

This marking guideline consists of 5 pages.

Copyright reserved

Please turn over



QUESTION 1

1.1 0,082 \'*

plvly == pzvzy‘/ = p; = 100 (W) = 4 508,04 k]‘/

_ Pava—pivy , _ 4508,04 x 0,0054 — 100 x 0,082

= 40,36V kJv
y—1 1,4—1 /

1.2 Ws_s = pa(AV)Y = p, (v, — v3) = 6 200(0,0125v — 0,0054v) = 44,02 kJv’

1.3 v; = 0,0054 %X 1000v =541v and vs =0,082x1000v =821[v
1.4 0,515v k]/kg.K v’ (adiabatic process)

1.5 0 (adiabatic process)

1.6 Qcp = Q3-4 = Cp/(T‘l - T3Y)

Qv = Q23 =¢,V (T3 —T3) OR Q. =Qs-1=¢,(T; —Ts)

QUESTION 2
2.1 The ratio of the induced volumev to the swept volumev’
2.2 2.2 v, = vz = 0,561V

Vge = Vg = 4,21V

v, =13 = 16,51V

Ving = V4—q = 151V

Veyr = Ve + v, = 0,56 + 16,5 = 17,06 1V

2.2.2 w1 1, 056, L )
T?vo.I:l_E rp"—l] = —ﬁ 3,81 —1]=0,9392

223 _ MP1Vina [ "L 1] , — L3x100x15x260v [(3 8)%% .
ima == |'r = 70,3 % 607 x 1000V e

= 10,163 kWv
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QUESTION 3
3.1 3.1.1 False

3.1.2 False
(2x1) (2)

&) 3.2.1 Hy = mgc,Ty = 20 X 1,02 x (18 + 273v) = 5936,4v k] /s ¥

H,, = mycyT, = 20 X 1,02 X (18 4+ 22v + 273) = 6 385,2 Vk]/sV (6)
2 k
Dol Hy = 264—1/
kg
kJ

hey = hy + xhsgv' = 1008v + 0,914 X 1794 = 2 647,716@/

Me(hey — h; 90(2 647,716 — 264
B s(Rex m)‘/_ ( )

= = v
2 257 mg 2257 x 10 #4205 (6)

323 By interpolation:

h, —h 2995 — 2858
houp = hy + (t — 1) [t: — :;] v/ = 2858 + (280 — 250) [m
= 29402 Ieg ¥
OR

hep = 2 X 137 +2 858 = 2 940,2 Ky v

sup — 5 = ; kg

k

he@ 21,1°C = SQé/

_lhey —hy) | 90(29402-89)

CV xmy 39v % 103 x 10 ' (6)

[20]
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QUESTION 4

Working on a per-minute basis:
Heat lost by steam:

Qs = ms (hy — hy)v

10 800 k
= [145 — (183 + 0,92 x 2398)]v = 4039488 —] v
60 min

Heat received by cooling water:

k
Qu = 0,814Q, = 0,814v X 403 948,8 = 328,814 x 103 m{n v

Amount of cooling water that will be required:

y 328,814 x 103 , kg
Qs = myCpy(t, — )Y = m,, = AIX 2287 - 3 433,734 —
_m, 3433734 3
At o Tl o [min

Amount of cooling water per tube (pt):
T 3
Vpe = av = % 0,0178% x 1,39v x 60 = 0,02075v' ™ /min

Number of tubes the condenser will require:

, 3,461
L = 167v tubes

"y T 002075 [15]

v
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QUESTION 5

5.1 h=+12—r2=./0252-0,152 = 0,2V m

F=mrw?*v =2x0,15v X 7,004% = 14,72 NV
5.2 521 False

522 False
523 True

5.3 80mm =400 m/s v

(3x1)

S/W GZg = Ww g9
<
\Y
S
S <
&
/
©
(%]

v
174 mm = 870 m/s

=ww 9/

S/w 08€

QUESTION 6
6.1 It is dangerous to wildlife (especially birds).
Wind is not always available.

Wind turbines are noisy.

Wind farms are usually located in far-flung locations.
6.2 P, =AGnmv =8000x%x15x%x0,2x0,75=18v MW

E
Poot = —= = Epc = 1,8 X 10° x 8 X 320 = 4,608 v GWh
t

E
n= E”‘i/ = Ejc = 0,75 X 4,608 = 3,456v GWhv'
bc
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It has a high initial cost (manufacturing, transportation and installation).

(Any 3 x 1)
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