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Instructions to Candidates
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This paper consists of five Questions; Each question carries 20 marks. Attempt any THREE Questions.

Do not write on the question paper.

Question ONE

a) Explain any:
I. FOUR advantages of grid connected power system for a building.
1. SIX advantages of solar energy sources in a building.

(10 Marks)

b) 3 resistors rated 84€2, 80Q and 20€2 are connected in parallel across 220V supply.
Sketch the circuit and find:
I. branch currents and total current.
1. power dissipated by each resistor and total power.

iii. energy utilized by circuit for 1 day in KWHrs.
(10 Marks)
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¢) A 25m highrise building has 5, 10,000 litre tanks which can fill in 3 hours. A
pump is used to raise the water. The efficiency of the pump, the motor and the
pipes are 80%, 90% and 75% respectively. Calculate:

1. power input to the motor.
ii. energy used if the pump operates 3 hours a day.
iil. the energy cost at the rate of Sh 19 per unit for 1 month

(10 Marks)
Question TWO
a)
I.  Explain any FOUR characteristics of a good cable.
1. Explain the factors considered in terminating a cable.
(8 Marks)

b) Single-phase, special purpose appliance rated 3kW and 6k, all operating at unity
power factor are supplied independently from 230V through grouped cables
directly clipped. Take grouping factor(Cg), thermal insulation factor(Ci), fuse
factor(Cf), and ambient temperature to correction factor(Ca) to be 0.68, 0.93, 0.84,
0.77. Determine;

I.  The rated currents of each appliance.
Ii.  Design current of each appliance.
ii.  The recommended size of each cable.
Iv.  The recommended maximum length of each cable.

(12 Marks)
Question THREE
a)
I.  State any FOUR factors to consider when choosing a wiring system.
ii.  Listany FOUR accessories associated with conduit wiring system.
(10 Marks)

b) The following cables are installed in a bulding. Select suitable conduit sizes.
— 3, four core 16mm? cables.
— 12, single core 10mm? cables.
— 24, single core 6mm? cables.
— 30, single core 4mm? cables.
— 90 single core 2.5mmz2 cables.
(10Marks)
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Question FOUR

a) State any
I. FOUR advantages of 3-phase ligting design for a Hall.
I. FOUR common problems associated with electric lamps.
(8 Marks)
b) A room measuring 15m by 9m by 2.5 m high is to be illuminated to 400lux using
85W fluorescent lamps installed to flush with the ceiling. The working plane is
0.85m above the floor. Give that the luminous efficiency of the lumps is 94Im/W:
Take ceiling, wall and floor reflectances as 70%, 50%, and 20%. Also take
maintenance factor of 0.8 and:
I.  Calculate the mounting height and the room index.
Ii.  From the attached table find Coefficient of Utilization(Us).
ii.  Estimate the number of lamps required.
iv.  Sketch the plan for lamps on horizontal plane.

(12 Marks)

Question FIVE

a) State any:
i.  FOUR benefits of installing HVAC units as opposed to ceiling fans.
ii.  FOUR ways of implementing natural cooling in buildings.
(8 Marks)
b) A premises measures 7m by 4m 2.8 m high. It used by 20 people having light
physical activity each taking 45m3Hr. Take air density as 1.2kg/m?3, heat capacity
of air (Cp) =1.005KJ/kgK; moisture content of exhaust(D,)=46kg/m?; moisture
content of intake(D, )=26kg/m’, density(p)= 250kg/m’/hr; exhaust air
temperature(t, ) = 95°C. intake air temperature (t, ) = 25°C. and the heat loss is
6kW. Calculate the:
1. Air exchange due to number of occupants.
1. Air exchange rate with vapor emission take.
ii.  Air exchange rate to remove the heat.
Iv. The total air exchange rate and rating of the fan operating at 1
atmospheric pressure.

(12 Marks)
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able 4.6 - Current ratings and volt drops for unsheathed single core p.v.c. insulated
cables
In In
conduit | conduit In In . .
sce?:isosn in in condu | condu Cllgpe Clugpe Volt Volt
thermal | thermal | iton iton ¢ " drop drop
al area | . 5% g 2 direct | direct
insulatio | insulatio | wall wall
n n : |
(mV/A/ | (mV/A/
(mm?) (A) 7 _(,A,),, . (A) . H(AA)“ . (A) 7 _(,A), M) ‘m)
P A 3o0rd 2 3ord 2 3o0rd Sables 3ord
.|~ " | cables | cables | cables | cables | cables |~ """ | cables |
1.0 11.0 105 | 135 | 120 | 155 | 14.0 44.0 38.0
15 | 145 | 135 | 175 | 155 | 200 | 180 | 290 | 250 _
2.5 19.5 18.0 24.0 21.0 | 270 25.0 18..0 15.
40 | 260 24.0 320 | 280 | 370 | 33.0 11.0 95
60 | 340 31.0 41.0 360 | 47.0 430 7.3 6.4
100 | 460 | 420 | 570 | 500 | 650 | 590 | 44 38
16.0 61.0 560 | 76.0 | 680 | 87.0 | 79.0 2.8 2.4

\ Type of conductor HConductor cross-sectional area (mmZ)HCabIe factor\
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i 22 |

Solid 115 27
2.5 139 |
1.5 131
2.5 143 |
4 58 |

Stranded 6 88 |
110 146 |
116 1202 |
25 1385 |

\Conduit diameter (mm)H Conduit factor \

16 290 |

20 l460 |

25 [E |

32 11400 |

38 1900 \

50 13500 \

63 5600 |




Utilization Factors LOR =57% DLOR =57.8% ULOR =0.0%
Room Reflection Room Index (RI)
C W F 075 1 |125| 15| 2 [ 25| 3 4 5
0.7 0.5 0.2 [032|038|043|046| 050|053 | 0.55|0.58 | 0.59
0.3 0.28 | 0.34 | 0.38 | 0.41 | 0.46 | 0.50 | 0.52 | 0.55 | 0.57
0.1 024|030 | 035|038 043047049053 055
0.5 0.5 0.2 |031|037|04]1 044|048 | 051|053 |0.55|0.57
0.3 027|033 | 037|041 | 045|048 050 | 053|055
0.1 0.24 | 0.30 | 0.34 | 0.38 | 042 | 0.46 | 0.48 | 0.51 | 0.54
0.3 0.5 0.2 [031|036|040| 043|046 | 049 | 0.51 | 0.53 | 0.55
0.3 027(032|037|040| 044 | 047|049 | 052|053
0.1 024|030 | 034|037 042|045 047|050 052
0.0 0 0.0 (023|028 |032(035|040|042| 045|047 | 049
SHR NOM =1.25
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