Name:







Score:


%

EN245A - Principles of Ocean Systems Engineering

Spring 2000

Instructor: Asst. Prof. Paul Miller

Final Exam – May 9, 2000

100 points maximum

1. (10 Points) Discuss in two or three paragraphs the relationship/trade-offs between:

· upright stability

· directional stability

· and resistance 

in ship design. As a minimum you should include the influences of length, beam, draft, center of gravity and displacement. Use examples and equations when possible. 

2. (10 Points) Discuss (in three paragraphs) the relationship between the designer and builder. In your first paragraph discuss why the designer and builder should cooperate. 

Using what you have learned in this course, in the second paragraph present the two most important things the designer can do to ensure the builder can do their job well.

Similarly, in the third paragraph present the two most important things the builder can do to ensure the finished product works and yet is as close to the designer’s intentions as possible.

True of False: (2 points each) Mark either T or F for each question.  If it is not always true, it is false. If you feel the statement is too ambiguous, mark F and add an explanation.

3.          The most assured way to get acceptable quality is through continuous improvement of existing products and processes.

4.          Approximately 80% of marine accidents are caused by human error.

5.          In marine applications, “turbine” engines are only rarely used. On the other hand, “turbo-props” are relatively common in shipboard applications.

6.          The most limiting factor for internal combustion engines in shipboard applications is the availability of sufficient air for combustion.

7.          Reduction gears are needed to reduce the load on the propeller.

8.          The least efficient component in a ship’s powertrain is typically the propeller.

9.          EHP>BHP for most vessels.

10.          “Quality Assurance” is a design issue, while “Quality Control” is a testing function.

11.         Generally, the two main advantages of a 2-stroke over a 4-stroke engine are a higher power-to-weight ratio and lower emissions.

12.          The main difference between internal combustion engines and steam plants is that the working fluid is not consumed in the steam engine.

13. (6 Points) What are three major differences between gas and diesel engines (apart from the fuel used)?

14. (4 Points) Draw a schematic of a steam plant. Label the major components.

15. (5 Points) Calculate the fuel weight and dimensions (Length x Width x Depth) required for a fuel tank for a vessel with the following characteristics:

· Range: 500 nautical miles

· Speed under power: 6 knots

· Fuel Rate: 0.4 lb/(hp hr)

· Fuel: Diesel (7 lb/gal, 53 lb/cu ft)

· Engine: Yanmar 3GM (38 BHP)

16. (2 Points) Assuming the tank’s depth is constrained, is it better to have the longest tank dimension oriented fore/aft or transversely? Why?

17. (5 points) A hydrofoil-boat is designed that has two identical foils (one fwd and one aft) that equally share the job of supporting the craft. Calculate the angle of attack needed at 7 knots and 20 knots to support the boat.

· Each foil is 10 ft span x 1 ft chord

· Assume the foil is in seawater

· Vessel weight = 3000 lb

· Use 
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Required Angle of Attack at 5 knots = 





Required Angle of Attack at 20 knots = 





18. (5 points) A 1000 LT submerged submarine goes from seawater (1.99) to freshwater (1.95). Calculate the amount of weight the sub will have to add/discharge (circle one) to remain at neutral buoyancy.

19. (4 points) What are four things that an engineer can do to ensure quality and/or reliability?

20. (2 points) “Engineers shall hold paramount the 
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21. (4 points) Based on some experiments, the probability density functions for some continuously distributed series of events are shown below (not to scale): 
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What is the probability of an event occurring for Series B that has a value of 1.5?

What is the probability that both A and B will occur at the same time?

22. (6 points) A barge (L=100 ft, B=25 ft, D=20 ft) has an empty weight of 194.5 LT and a KG of 6 ft. How much will it heel over if a 20 LT weight is placed where tcg=10 ft, kg=6 ft?

23. (7 Points) William Froude was responsible for developing the basic tank testing procedure we still use today. This multi-step process is used to predict a ship’s horsepower requirements. Complete the lines below outlining the general process.

a) Determine model scale and “





 speed”.

b) Tow the model and record the model’s total resistance.

c) Calculate the model’s 




 resistance using standard equations.

d) The remaining resistance component for the model is the 



 resistance.

e) The 



 coefficient is the same for the model and the ship.

f) The full-size ship needs a 



 allowance applied due to 










.

g) Once the ship’s resistance is determined from summing the individual resistance components, the 



 horsepower, a measure of the power required to push the vessel in the absence of props, rudders, etc is found.

h) The engine’s rated horsepower is typically larger than this by a factor of approximately 


.
24. (10 points) On the attached engineering paper produce an engineering sketch (using your drawing tools) of the midships construction section of a vessel with the following characteristics. (Offsets in meters.)

· Hull planking 30mm aluminum

· Decks at wl 2 and 4

· Deck planking 20 mm aluminum

· DWL is wl 2

· All aluminum surfaces to be primed and painted according to paint manufacturer’s requirements

· A revision adds a 200 mm x 200 mm stanchion running from the keel to the upper deck. It is welded to the intermediate deck where it passes through.
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