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EN245A - Principles of Ocean Systems Engineering

Spring 2001

Instructor: Asst. Prof. Paul Miller

Final Exam – May 9, 2001

100 points maximum

You have three hours. Double-check your answers. “Box” any numerical answer.

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.

1.          An engineer’s first priority is to satisfy the customer’s requirements.

2.          Human error is the largest reason for accidents, and a designer cannot influence human error.

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

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

5.          Continuous improvement is one of the best ways to ensure quality.

6.          Using new materials or processes often leads to error-prone designs. A designer should be extra cautious when these factors are present.

7.          Reduction gears are required on all marine engines.

8.          Annular combustion chambers are used on ships because they have higher efficiency and the threat of flame-out is minimal.

9.         Of reciprocating engines, gasoline is favored in marine applications over diesel because of the greater reliability due to the absence of a spark system and the greater safety due to a higher fuel flash point.

10.          DHP>THP

11. (10 Points) During your first deployment you find yourself as the boat officer on a box-shaped landing craft being used as an Admiral’s barge. Its dimensions are: L=75 feet, B=15 feet, Depth=12 feet, normal draft = 3 feet. After dropping the Admiral off you are told to, “wait right here, don’t move an inch”. Unfortunately you took the Admiral too literally and the tide has gone out, leaving your craft aground. You take soundings around the hull and find that the water depth is a uniform 2.4 feet. How much ballast must you jettison to get the craft afloat before the Admiral comes back?

12. (10 points) Now that you have removed most of your ship’s ballast you are concerned about stability. The craft’s stability book said your initial  GMt was1.1 feet. The ballast you tossed overboard had a kg of 0.5 feet. 

a) Do you now have a stability problem?

b) One of the sailors suggests that “Sir, why don’t we just fill the bilge with water once we are in deep water?”  Is their idea feasible? If so, what conditions would be required to make it work?

13. (10 points) The Admiral takes much longer than expected and you had a chance to retrieve all your ballast and stow it back where it belongs before the tide came back in. The Admiral returns and casually mentions that he found a good deal on an old Sherman tank (29.6 LT) and would like you to bring it out to the ship. 

a) Where will you place the tank so that it will not effect trim? 

b) The only place to park the tank is 3 feet off centerline. Coincidentally, the Kg of the tank is the same as the craft’s KG. How far will the craft heel?

c) Is this a good idea? What do you tell the Admiral?

14. (10 points) Ship resistance is primarily composed of two types: friction and wavemaking.

a) What non-dimensional number must be kept constant to test scale models for friction effects?

b) If the displacement must be kept constant, but other parameters can be changed, what can the designer do to reduce wavemaking resistance?

c) Similarly, what can the designer do to reduce friction resistance?

15. (10 points) Sketch in the drawing box below a 3 cm x 6 cm x 4 mm plate of 2024 aluminum. It should have rounds with 10mm radius and will have one 8 mm hole located in the center. Include a title block.


16. (10 points) Shown below are a probability distribution function for load “A” and a cumulative distribution function for the strength “B”. The scale on the left only applies to “B’s” cdf.

· What is the probability that the load will exceed 60 ksi?

· What is the probability that the strength will exceed 100 ksi?

· What is the probability that the load will be exceed 75 ksi when the strength is less than 75 ksi?


17. (10 points) In the cutaway profile view below show the primary components of a medium speed marine diesel. Show all of the appropriate following components: propeller, thrust bearing, boiler, day tank, prime mover, shaft, reduction gears, condenser, heat exchanger, power turbine, shaft bearing, superheater, stuffing box, shaft strut, feed pump, warp drive.







18. (5 points) Going upwind on port tack in 14 knots of breeze the Navy 44’s sails generate about 1100 pounds of side force to starboard. The boat’s speed is 6 knots. The keel has a planform area of roughly 35 square feet. Assuming that 1/2 the side force is balanced by the keel (the other half is balanced by the hull and rudder and the sum of the side forces = 0), what is the calculated leeway angle (angle of attack)?
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, AR=aspect ratio=span/chord. The aspect ratio of a Navy 44 keel is 0.75.

19. (5 points) If you had to do the 245A design contest again, what changes would you make to your analysis, design, or report that would have made your model:

a) easier for the builder to construct

b) faster!

1.0





  50	  60	  70	  80	  90	  100	  110





B





A





ksi








_1018941471.unknown

