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This is an “open notes” and “open references” exam. You may not use computers. You may not share notes or calculators. You have 50 MINUTES. Be complete, neat, organized, and accurate! Assume I am going to judge your answers as if you are junior engineer. As appropriate, make sure all your answers are sufficiently supported by calculations or facts!
Good Luck!

True or False (T/F)? If it is not all true, it is false! If you aren’t sure, mark it false and provide your reasoning!

(3 points/question, 30 points total)

1. ____Bunks should be placed fore and aft, with the pillow aft to avoid potential neck injuries during collisions and groundings
2. ____It is preferable to place ladders athwartships rather than fore and aft due to greater roll than pitch motions
3. ____It would be better if the drawings produced during the final design stage are produced by the builder rather than the designer.

4. ____To reduce superstructure slamming, the forward face of superstructures should be sloped aft
5. ____CODAG refers to the type of engines (in this case diesel and gas turbine) in a cruise-burst power arrangement.

6. ____Typically the “hull efficiency” is the least efficient in the power train.
7. ____For a small merchant ship 15% back cavitation is acceptable at cruise.

8. ____If the LCG is aft of the LCB, then the vessel is trimmed by the bow, and one solution is to shift the centroid of the sectional area curve forward by reducing the entry angle.
9. ____If GM is too large, one solution is to replace an aluminum superstructure with a steel one.
10. ____A higher slenderness ratio generally leads to more seaworthy designs.

11. (15 points) Sketch an inboard profile of a ship’s typical power plant layout for a slow speed diesel. Show the locations where BHP, DHP, EHP, and SHP are measured.
12.  (10 points) Circle the following structural components that can be counted in the hull girder longitudinal strength analysis.
Shear strake, stanchions, CVK, stringers, flanges on longitudinals, frames, deck girder webs, wing tank longitudinal bulkhead, non-structural longitudinal partitions, double bottom, ring frames.
13. (5 points) A 240 VAC/ 60 Hz windlass has a standby electrical draw of 0.2 A, a peak load of 30 A and a running load of 15 A. What is its load factor?
14. (10 points) You hire “Joe the Plumber” to help you with your piping schematic of a bilge pump system shown below. Is it acceptable? If not, what is incorrect?
15. (5 points) A typical oceanographic vessel has a “displacement length ratio” of around 300 (English units). If the LBP is 100 feet, what is the expected displacement in long tons?

16. (5 points) You need to select your power plant for your single-screw vessel. At the top speed of 20 knots (Speed Length Ratio of 3), Compton’s formula gives an EHP estimate of 1100 HP. Savitsky’s PrePlaning formula gives 1300 HP, Savitsky’s Planing Formula gives 1500 HP and the slender ship theory gives 1700 HP. Assuming a standard sea margin, what are you going to recommend for your engine HP? State any assumptions you make beyond the givens!

17. (10 points) What are the approximate dimensions for the rudders of a twin screw YP that has a transom immersion of 1 foot, a draft of 6 feet, a LBP of 100 feet, a depth of 12 feet and a beam of 18 feet?
18. (10 points) For the vessel in the rudder design problem above, estimate the design pressure head (in psi) of the bottom plating if it is going in coastal service along the East Coast of the US. Having the exact number is not what I am looking for. For full credit, state your assumptions for a safe design, show the calculations and tell me where I can find the exact number. 










