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INSTRUCTIONS: Answer question one and any other two questions

QUESTION ONE (30 MARKS)
a) Define the term utilisation factor as applied to illumination			(1 mark)
b) Differentiate between light and illumination					(1 mark)
c) State Lambert’s Cosine Law of illumination					(1 mark)
d) A lamp giving out 1500 lumens is suspended 3m above the horizontal plane.  Calculate the illumination at a point on the horizontal plane
(i) Directly below the lamp						(3 marks)
(ii) 6m away from the vertical axis					(3 marks)
e) State three properties of a well designed lighting scheme			(3 marks)
f) The illumination in a drawing office 30mx10m is to have a value of 300 lux and is to be provided by a number of 500-W filaments lamps.  If the coefficient of utilisation is 0.5 and the depreciation factor 0.9.  Determine the number of lamps required.  The lamp efficiency of each lamp is 15 lm/w	
(4 marks)
g) Explain briefly four energy losses in a transformed				(4 marks)
h) A single phase transformer has 500 primary and 1200 secondary turns.  The net cross-section area of the core is 50cm2.  If the primary winding is connected to a 50HZ supply at 450V, calculate:
(i) The peak value of the flux in the core					(2 marks)
(ii) The voltage induced in the secondary windings			(2 marks)
i) A three phase transformer has 900 primary turns and 150 secondary turns.  If the supply voltage is 2.5 kv, determine the secondary line voltage on no-load when the windings are connected
(i) Delta-Star								(3 marks)
(ii) Star-Delta								(3 marks)
QUESTION TWO (15 MARKS)
A 500KVA transformer has a full load copper loss of 2.5 KW and an iron loss of 1.2 KW.  Determine the transformer efficiency at
(i) Full load and 0.85 power factor						(5 marks)
(ii) Half load and 0.85 pf							(6 marks)
(iii) Determine the output VA at which the efficiency of the transformer is maximum											(4 marks)
QUESTION THREE (15 MARKS)
a) State four factors which affect the coefficient of ultilisation 			(4 marks)
b) Explain briefly five types of lighting schemes				(5 marks)
c) Design a suitable lighting scheme for a factory 100mx40m with a height of 7m.  Illumination required is 100 lux.  State the number of 50w fluorescent tubes giving 60lm/w.  (Use twin-tube fittings given that depreciation factor =1.2, utilisation factor=0.5, space height ratio of unity and mounting height =5m).		(6 marks)
QUESTION FOUR (15 MARKS)
a) A 2400/415V single phase transformer takes a no=load current of 0.8A and the core loss is 400W.  Determine
(i) The value of working current						(2 marks)
(ii) Power factor of the transformer					(2 marks)
(iii) The value of magnetising current					(2 marks)
(iv) Draw the no-load phasor diagram for the transformer		(1 mark)
b) A single phase transformer has 2500 turns on the primary and 800 turns on the secondary.  It’s no load current is 4A at a power factor of 0.2 lagging.  Assume the volt drop in the winding is negligible, determine the primary current and power factor when the secondary current is 150A at a power factor of 0.85 lagging			(8 marks)
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