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INSTRUCTIONS AND INFORMATION

1. Answer ALL the questions.

2. Read ALL the questions carefully.

3. Number the answers correctly according to the numbering system used in this
guestion paper.

4. Wirite neatly and legibly.

QUESTION 1

1.1 State the purpose of the Orsat apparatus. (2)

1.2 Name TWO types of axial flow turbines. (2

1.3 Name TWO types of steam boilers. (2)

1.4 State the Sl unit for thermodynamic temperature. | (2)

1.5 Name TWO types of steam condensers. : 1(%:)[

QUESTION 2

0,5 kg of gas is expanded from 2 068 kPa and a volume of 0,0566 m® to 103,4 kPa

according to the law PV'* = C. The gas constant 'R' is 0,288 kJ/kg.K and Cv is

0,72 kd/kg.K.

Calculate the following:

2.1 The final volume ' (3)

2.2 The original absolute temperature _ | (3)
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2.3 The final absolute temperatura

2.4 The work done in kilojoules

2.5 The heat received or rejected in kilojoules
QUESTION 3

11,5 kg of water, at a pressure of 880 kPa and a temperature of 48 °C is heated to
boiling point, then dry o saturated steam and then to superheated steam, with a
temperature of 210 °C. The specific heat capacity of superheated steam is
2,1 kJ/kg.°C and that of water is 4,187 kJ/kg.°C.
Calculate the following with the aid of steam tables:
3.1 The enthalpy of the sensible heat in MJ
3.2 The enthalpy of the latent heat in MJ
33 The enthalpy of the superheat in kJ
3.4 The enthalpy of the total heat required for superheating the water in MJ

35 The saturation temperature of the steam

QUESTION 4

4.1 A boiler must supply 1 850 kg of steam per hour, at a pressure of 1 MPa and
a temperature of 250 °C. The feed water temperature is measured at 26,7 °C
and the thermal efficiency of the boiler is 72%. The heat value of the coal
burnt is 32,5 MJ/kg.
Calculate the following:

4.1.1 The mass of coal used per hour
412 The equivalent evaporation from and at 100 °C

42 Steam is throttled from a pressure of 760 kPa to a pressure of 400 kPa and a
temperature of 150 °C. '

Calculate the dryness fraction of the steam.

PTO
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QUESTION &

The volumetric composition of a gas is:

Hydrogen 6,5%
Carbon monoxide 16%
Methane (CH,) 4,5%
Carbon dioxide 13%
Oxygen 5%
Nitrogen 55%

The alomic masses are:

Hydrogen 1
Carbon 12
Nitrogen 14
Oxygen 16

Draw a table using the following headings: Symbeol; % by volume; molecular mass: %
volume X molecular mass, % by mass and determine the composition of the gas by
mass.

QUESTION &

A double-acting, single stage air compressor is required to deliver 6,5 kg of air per
minute at a pressure of 510 kPa. The temperature .and pressure at the end of the
suction stroke are 21 °C and 98 kPa respectively. The compressor runs at 245 r/min
and it has a clearance volume of 5% of the stroke volume. The index for compression
and expansion is 1,33 and R for air is 0,287 kJ/kg.K. The stroke length is 242 mm and
the piston diameter is 200 mm:.

Calculate the following:

6.1 The swept volume

8.2 The volume V1'

6.3 The volume 'V3'

6.4 The volume V4

6.5 The compressor power

PTO
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QUESTION 7

An impulse turbine has a blade ring which is 1,91 m in diameter and it rotates at

3 500 r/min. The blade speed is 0,35 of the steam velocity leaving the nozzles, which
are inclined at 20° to the plane of the wheel. The velocity coefficient of friction is 0,9
and there is no axial thrust.

7.1 Caleulate the blade velocity of the turbine in m/s. (3)
7.2 Calculate the velocity of the stearn leaving the nozzles. (3
7.3 Use scale 1 cm = 50 m/s and construct a velocity diagram in the ANSWER
BOOK (landscaps) and enter ALL the values (m/s) onto the diagram. (5)
7.4 Use the diagram and determine the following:
7.4.1 The diagram efficiency (2)
7.4.2 The power developed per kilogram of steam per second (2}
[15]
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FORMULA SHEET
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