
Module 17 Assignment Questions 
Total =  174 marks 
You will find all the necessary information and formulas in the supplied notes and presentation material to 

complete this assignment. However you are encouraged to read widely and consult as many publications as 

possible including textbooks, manufacturer’s data sheets and any other literature where relevant. If you do use 

other reference material to assist in your answer make sure it is referenced. Please answer all the questions. 

Drawings or illustrations may be hand drawn and scanned.  It is not necessary to write out long descriptions if 

you can suitably answer the question with a bullet list or a table. However, material that is cut and pasted is not 

acceptable. Please provide workings for any calculations.  

 

Module 17.1-Part-A (30 marks) 

Fundamentals of Renewable Energy 
 
QUESTION 1 (6 marks) 

a. Define a non-renewable energy source. 

b. Name two originating sources of renewable energy. 

c. Detail at least three types of energy derived from them. 

1) Type your answer 

here 

2) Assessor Feedback 

   

QUESTION 2 (6 marks) 

Compare the advantages and disadvantages of Renewable and Non-renewable energy sources. 

3) Type your answer 

here 

4) Assessor Feedback 

 

QUESTION 3 (3 marks) 

When considering the costs of a renewable energy facility, what would you take into consideration, and 

how do you expect these factors to differ in a non-renewable energy facility? 

5) Type your answer 

here 

6) Assessor Feedback 

 

QUESTION 4 (5 marks) 

Describe few economic benefits of using renewable energy instead of fossil fuel energy. 

7) Type your answer 

here 

8) Assessor Feedback 

 

QUESTION 5 (6 marks) 

What are the main environmental benefits of using solar energy for pumping? Name some other 

environmental benefits of solar pumping technology. 

9) Type your answer 

here 

10) Assessor Feedback 

 



QUESTION 6 (4 marks) 

Why should farmers seeking a diversification and invest in renewable energy? 

11) Type your answer 

here 

12) Assessor Feedback 



Module 17.1-Part-B (16 marks) 

Renewable Energy Applications  
 
QUESTION 7 (6 marks) 

Discuss the design and performance characteristics of collectors used in Solar Water heaters.  

13) Type your answer 

here 

14) Assessor Feedback 

 

 

 

QUESTION 8 (3 marks) 

A home owner would like to replace their existing electric hot water system with a solar water heater. 

Describe six factors they should consider when sizing the solar heater.  

15) Type your answer 

here 

16) Assessor Feedback 

  

QUESTION 9 (4 marks) 

List 4 types of cost effective energy efficiency improvements that a business can invest in.  

17) Type your answer 

here 

18) Assessor Feedback 

 

QUESTION 10 (3 marks) 

Name three hybrid energy systems and describe a scenario for each in which they might be selected to 

provide power. 

19) Type your answer 

here 

20) Assessor Feedback 

 



Module 17.2-Part-A (32 marks) 

Basic Photovoltaic (PV) System Design  
 

QUESTION 11 (4 marks) 

List the basic electrical design steps for a solar PV system.  

21) Type your answer 

here 

22) Assessor Feedback 

 

QUESTION 12 (4 marks) 

Examine the role of power electronics in PV applications.    

23) Type your answer 

here 

24) Assessor Feedback 

 

 QUESTION 13 (3 marks) 

List the 3 basic attributes required for the operation of PV Cells. 

25) Type your answer 

here 

26) Assessor Feedback 

 

QUESTION 14 (5 marks) 

Define the following terms related to photovoltaic systems: 

 

Photovoltaic cells 

 

 

Photovoltaic modules 

 

 

Photovoltaic panels 

 

 

Photovoltaic arrays 

 

 

BOS 

 

 

 
QUESTION 15 (10 marks) 

A house has the following electrical appliance usage: 

 One 18 Watt fluorescent lamp with electronic ballast used 4 hours per day. 

 One 60 Watt fan used for 2 hours per day. 

 One 75 Watt refrigerator that runs 24 hours per day with compressor run 12 hours and off 12 hours. 

 The system will be powered by 12 Vdc, 110 Wp PV module. 

 Assume an average of 3.4 peak sunlight hours per day and 3days of autonomy. 

 

Size the PV system including, PV modules, Inverter, Battery, Solar charge controller. State all 

assupmptions. 

 

 

 

QUESTION 16 (6 marks) 

Describe the factors that affect PV system efficiency. 



27) Type your answer 

here 

28) Assessor Feedback 

 



Module 17.2-Part-B (25 marks) 

PV system Mechanical Design & Installation Issues  
 
QUESTION 17 (3 marks) 

Describe the factors that affect the amount of irradiation a surface receives from the Sun.  

29) Type your answer 

here 

30) Assessor Feedback 

  

QUESTION 18 (4 marks) 

List the main types of PV mounting systems.  

31) Type your answer 

here 

32) Assessor Feedback 

 

QUESTION 19 (6 marks) 

Describe the different types of rooftop solar PV systems. 

33) Type your answer 

here 

34) Assessor Feedback 

 

QUESTION 20 (4 marks) 

Describe the issues related to panel mounting of PV arrays on rooftops? 

35) Type your answer 

here 

36) Assessor Feedback 

 

QUESTION 21 (3 marks) 

Assume a roof-mounted PV array is to consist of two source circuits of four modules each. Assume 

the drawings are to scale and that the roof is large enough for any of the configurations shown. 

Which of the following configurations can be expected to result in the coolest operation of the 

modules? 

 
 

QUESTION 22 (5 marks) 

Discuss the factors which should be considered in PV system-mechanical design. 



37) Type your answer 

here 

38) Assessor Feedback 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Module 17.3-Part-A (36 marks) 

Basic Wind System Design  
 
QUESTION 23 (5 marks) 

What are the characteristics of a good wind power site and why are they important? 

39) Type your answer 

here 

40) Assessor Feedback 

 

QUESTION 24 (3 marks) 

What is the “Log Law”?  Describe its purpose and generic formula and how it helps in planning wind 

power site location. 

41) Type your answer 

here 

42) Assessor Feedback 

 

QUESTION 25 (6 marks) 

Discuss how terrain complexity affects the performance of the wind resource. 

43) Type your answer 

here 

44) Assessor Feedback 

 

QUESTION 26 (6 marks) 

What factors must be included in the design process for site selection in a wind turbine project?  

45) Type your answer 

here 

46) Assessor Feedback 

 

QUESTION 27 (4 marks) 

Describe how winds are measured at a site. 

47) Type your answer 

here 

48) Assessor Feedback 

 

QUESTION 28 (6 marks) 

What techniques can be used for wind resource assessment? 

49) Type your answer 

here 

50) Assessor Feedback 

 

QUESTION 29 (6 marks) 

An offshore wind turbine generator situated at sea level has a rotor blade diameter of 100 metres. The air 

density is 1.23 kg/m3. The turbine is rated at 5MW in 30mph (14m/s) winds. Calculate the power 

generated with a power coefficient of 0.25 

 



51) Type your answer 

here 

52) Assessor Feedback 

  



Module 17.3-Part-B (15 marks) 

Fundamentals of Turbine Technology  
  

QUESTION 30 (4 marks) 

Define “Aerodynamic Efficiency” and describe the components of its formula 

53) Type your answer 

here 

54) Assessor Feedback 

 

QUESTION 31 (5 marks) 

Sketch and name any 5 different types of wind turbine rotor.  

55) Type your answer 

here 

56) Assessor Feedback 

 

QUESTION 32 (6 marks) 

List the characteristics of a good wind turbine site and discuss their importance   

57) Type your answer 

here 

58) Assessor Feedback 

 



Module 17.4-Part-A (11 marks) 

Development of Renewable Energy Installation  
 

QUESTION 33 (5 marks) 
Describe the important cost breakdown of bid items required in a bid specification for a wind turbine 

project.  

59) Type your answer 

here 

60) Assessor Feedback 

 

QUESTION 34 (6 marks) 
Describe the key processes you will undertake while planning a small wind turbine project. 

61) Type your answer 

here 

62) Assessor Feedback 

 

Module 17.4-Part-B (9 marks) 

Operation and Management of Renewable Energy Installation  
 

QUESTION 35 (5 marks) 
Discuss the safety hazards you are likely to encounter during the construction phase of a wind turbine. 

63) Type your answer 

here 

64) Assessor Feedback 

 
QUESTION 36 (4 marks) 

List the environmental benefits of wind energy over conventional fossil fuel combustion. 

 

65) Type your answer 

here 

66) Assessor Feedback 

 

 


