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QUESTION ONE [30 marks]

A) Describe 4 barriers that faces the large scale utilization of bioenergy (4 Marks)
B) Describe six factors that have led to accelerated development of wind power

(6 Marks)

C) Draw a well labelled schematic diagram of a typical hydroelectric power plant
: (4 Marks)
D) A fan of power 50W is used 8 hours per day and a TV of power 40W is used 6
hours per day. What is the energy consumption of a fan and TV per month of 30

days? (3 Marks)
E) 20.0 grams of 32-P that decays 5% daily. Calculate the duration it will take for half
the original to decay (2 Marks)

F) Determine the tip to speed ratio and power conversion coefficient for a rotor diameter 90
m, the rotor rotates at 0.198 Hz. The rated power output for the turbine model is 3 MW at
15 ms™. (5 Marks)

G) Briefly discuss the three different types of tidal power plants (6 Marks)
QUESTION TWO [20 marks]
'+ A. Discuss 6 challenges encountered in wind power generation (12 Marks)

B. A company in Kenya is interested in using offshore wind turbines for generating

renewable energy. They plan to use wind turbines with
"~ I. arated power of 5 MW,;
II. rated speed of 15 rpm
[ll. arotor diameter of 120 m

Assuming, the mass density of air is p=1.3 kgm3, and the power coefficient conversion
efficiency is Cp=0.5.Determine the rated wind speed (the wind speed at which the turbine
reaches rated power). mechanical and electrical losses in the generator system may be
neglected. (8 Marks)

QUESTION THREE [20 marks]

A. Explain the FIVE disadvantages of nuclear energy (5 Marks)
TZ
B. Based on the Figure below, given that A = gz_n deduce the wave power per unit

length. (7 Marks)
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C. Using a well labelled diagram, describe the functions of various parts of a fission
reactor (8 Marks)
QUESTION FOUR [20 marks]

A) ldentify the 6 main challenges encountered in implementing wave energy projects

(6 Marks)
B) Explain whether or not Kenya should invest in tidal energy (8 Marks)
C) Using a well labelled diagram describe the following processes; (i) nuclear fission
process and (ii) nuclear fusion process (6 Marks)






