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REQUIREMENTS: Steam Tables (BOE 173)
\ .Superheated Steam Tables (Appendix to BOE 173)

Drawing instruments are required.
Calculators may be used.

This question paper consists of 5 pages and a formula sheet of 3 pages.
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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 the numberi stem used in this question

paper.

Write neatly and legibly.
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QUESTION 1

1.1 The blades of a single-stage, impulse turbine has a mean diameter of
960 mm. 100 kW of power develops at a speed of 4 755 rt/min.
The gas discharges in an axial direction and the coefficient of friction is 0,87.
Both blade angles are 30° each to the plane of rotation.

1.1.1 Calculate the blade velocity in m/s

1.1.2

1.2
QUESTION 2
21 Withthe aid of steam tables, calculate the following:

fﬂalpy found in 2 kg of steam which has a pressure of
180 kPa and is 7,3% wet.

The enthalpy of a kilogram of steam which has a pressure of
1,5 MPa, a temperature of 396 °C and a specific heat capacity of
2,1 kJ/kg.K.

The dryness fraction of wet steam which has an enthalpy of
2 650 kd/kg at a pressure of 1,3 MPa.

2.1.4 The heat required to change 2,3 kg of water from a temperature of
31 °C to dry saturated steam at a pressure of 1 000 kPa.

2.2 Name THREE apparatus used to determine the dryness fraction of steam.

(3)

(8)

(1)
(3)
(3)

(2)
[20]

3)

(3)

(3)
(3)

Copyright reserved Please turn over



281 90035) -4 - T1270(E)(AB)T

2.3 A boiler plant supplies 5 600 kg of wet steam every hour at a pressure of
800 kPa. The steam is 9,5% wet and the supply water enters the boiler at
29 °C. The boiler consumes 11 kg of coal every minute, which has a heat
value of 356 MJ/kg.
Calculate the efficiency of the boiler.
QUESTION 3

1 kg of fuel oil which has the formula Cy2 Hs completely burnt w:th th aid o 4(}%
excess air. The atomic mass of carbon, oxygen and hydrogen
respectively.

Calculate the following:
3.1 The theoretical mass of air required to bu
3.2
3.3
3.4 ustion products
QUESTION 4

A singie cylinder, sir}g e-

4.3 The stroke length in mm

4.4 The power rating of the motor used to drive the compressor in kW

(5)
[20]

(8)
@)
(6)

(4)
[20]

(4)
(8)
(2)

(6)
[20]
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QUESTION 5
5.1 Name TWO types of compressors. (2)
5.2 State Boyle's law. (4)
5.3 State Charles' law. (5)
5.4

A constant volume process was used to heat 3,3 kg of gas from a
temperature of 21 °C and 0,87 m® to a temperature of 137 °C. The specific

heat capacity of the gas at constant volume is 0,718 kJ/kg K and t;
constant is 0,289 kd/kg.K. ‘ ’

Calculate the following:
5.4.1 The quantity of heat transferred in kJ

5.4.2 The final pressure of the gas after heati

TOTAL: 100
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FORMULA SHEET

1. Q=W+ AU
2. AU = mC, AT
3. Q =mC,AT
4. Q =mC ,AT
1%
5. = PV ln —%
Q=AY In v,
6. AS =mj C, 111&4- R 1IIY—2~
T 4
7.
8.
9.

Z~M+m

U=H-PV

ng+U1+PIV1+—i—C12+Q=

gZ,+U, + PV, +%C22 + W

my(h, - )
=l h)
myCV

_ in,g(hz - ]71)

28. EE -
15, PV, = PV, myg 2 257
16. BV} = BV} 9. p=(8, M,

760
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30. m=£&[C§+8H2+S—OJ

23 |3 :
31. chy+(x+lJ07=xc02+l+u0

; 7 |02 S Ha
32 = 0,
2. HCY.=(CVeC) + Vg, | Hy ==+ (CV,.8)
33. LCV.=H.CV.-hy (9H,)

m,, +m,) C AT

34. HCV;(“ ) Cp

”’lf

n-1

mV =AC
43, m+M)g= ma*h
44. Vs == DL
4
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45. 0, =t —twi
46 (92 = tc — Wo
47. Log.temp.d iff. = —u
01
fn —-
62

Piso=F V, In [i
R

1
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