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uperheated Steam Tables (Appendix to BOE 173)

Candidates need drawing instruments.
Calculators may be used.

This question paper consists of 5 pages and 1 formula sheet of 3 pages.

Copyright reserved Please turn over



(8190035) -2- T1270(EXA8)T

DEPARTMENT OF HIGHER EDUCATION AND TRAINING
REPUBLIC OF SOUTH AFRICA
NATIONAL CERTIFICATE
POWER MACHINES N5
TIME: 3 HOURS
MARKS: 100

INSTRUCTIONS AND INFORMATION

1. Answer ALL the questions.

2. Read ALL the questions carefully.

3. Number the answers according to th r}u:‘ Qsea in this question
paper. ;

4. Write neatly and legibly.
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QUESTION 1

2,682 kg of gas is expanded at a constant pressure of 680 kPa from 22 °C to 0,34 m®.
The gas is then further expanded adiabatically to a pressure of 180 kPa. The specific

heat capacity of this gas at a constant pressure and constant volume is 1,05 kJ/kg.K
and 0,779 kJ/kg.K respectively.

Calculate the following:

1.1 The volume at the commencement of the first process and at
second process

1.2 The absolute temperature at the end of each of the proceégé
1.3 The total work done
GULETION 2

The clearance volume of a single-cylinder, si
swept volume. Air is sucked in at 100 kPa::
compressor runs at 300 r/min and the stroke to diameter ratio is 1,6. The air is
consumed at a rate of 46 kg/min whilst the compressor has a mechanical efficiency of
75%. The gas constant for air is 0,286 kJ/kg.K and.the index n = 1,37.

ressor is 6,5% of the
nd. is delivered at 778 kPa. The

Calculate the following:

2.1 The volumetric efficien

2.2 The piston diameter and.the stroke length

No =12%
Air contains 21% oxygen by volume.

Calculate the following:

3.1.1 The volume of oxygen required
3.1.2 The volume of air required to completely burn the gas
3.1.3 The volume of each of the dry products of combustion

Copyright reserved

(6)
(10)

(4)
[20]

(6)
(2)
(10)
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2.2 Air pumps are used to remove air from the condenser to maintain a vacuum in
the condenser.

Name TWO types of air pumps. (2)
[20]

QUESTION 4

4.1

outlet angle of the moving blade is 22° and the penp_

is 400 m/s.
4.1.1
onto the diagram and
scale.
(8)
41.2

(1)

" B The power developed by the turbine

(3)
; agram efficiency (3)
D The exit angle of the gas from the turbine (1)
ledge a}wd skill is required to burn fuel efficiently.
TWO reasons why fuel should be burnt efficiently. (2)
“Name TWO types of dead weight governors. : 2(3%
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QUESTION S

5.1 4,2% wet steam which is in a main line at a pressure of 2 MPa is passed
through a separating and throttling calorimeter. The conditions in the throttling
calorimeter are 140 °C and 200 kPa. The specific heat capacity for
superheated steam is 2,09 kJ/kg.K.

Calculate the dryness fraction as recorded in the separating calori

5.2 A boiler, which has an efficiency of 73%, produces 5 500 kg o
at a temperature of 350 °C and 4 000 kPa. The water enters
temperature of 39 °C. The calorific value of the coal used is 35 MJ/kg.

Calculate the following:
5.2.1 The mass of coal consumed every minute , (7)

5.2.2 The equivalent evaporatio ;frc 0. (3)

(2)
[20]

TOTAL: 100
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POWER MACHINES N5

FORMULA SHEET
L. Q=W+ AU
2. AU = mC,AT
3. Q =mC,AT
4. Q =mC,AT
Vs
5. =RV, In—=
0=HV v
6. AS =m| C, lnzz—-f- R In}é-
L
7. W = BAV
v
8. W =PV, In—=
%

1

_AY) - BV,

W

13. ) ﬂ _HY
L T
14. PV =mRT
15. RV, = RV,
16. V" = By
Copyright reserved

17.

13.

19.

20.

28.

T1270(E)(A8)T

. n—1 hsup - 1941
n P

M
X M+ m

U=H-PV

1 5
ng'*‘U]'i‘.Plel +—:)—C]~+Q:
gZ, +U, + PV, +¢1)—c22 +W

s

me(h, — h)
n= _.._..._‘..:__’_..
myCV

EE = ms(hy — hy)

my 2 257

101,325

p = (Bm i IWHZ) 760
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30. mz—J—-Q—Q C§-+8H7+S~02
23 3 -
y Y
31. C'rHy+(.Y+Z\)02=XC02+‘;H20
0,
3. HCV.= (CVe.C) + CVy, | Hy = 2|+ (CV..S)
33. LCY.=HCV.~hy, (9H)

” _ (my, +m,) C,AT

HC

V.

2U[C,, — (-

41. U= nDN
47. i;’l V=AC
43, (m+M)g=ma*h
44, vs=2DL
4
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45. 0, =t —twi
46. 0, =t —two
47. Log.temp.diff. = 9 =9,
g,
n —
48. Piso= PRV, (n (—P—EJ
A
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