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EN342 – Ship Hydrostatics and Stability
Spring 2009
6-Week Exam

Instructions

You have 50 minutes. You may use your calculator and any books or notes. You may not share notes or books. You may not use a computer. Note that you may not have enough space to solve the problems on the exam. Attach any engineering paper you need to solve the problems. Show all your calculations and state all your assumptions. Good luck! Let me know if any part of the exam is not clear!
True or False?  If it is not always true, it is false. If you aren’t sure, mark it false and provide your reasons.  (2 points/question, 20 points total)

1. ____A ship with KG<0 will not be stable.
2. ____A submerged submarine trims about LCF.

3. ____Initial stability is mostly influenced by the waterline beam.

4. ____A hovercraft is a semi-planing craft.

5. ____A Bonjean Curve gives you the section area at a given waterline.

6. ____Parallel sinkage means the trim remains zero.

7. ____A ship that is symmetric about midships will not need a displacement correction for trim
8. ____The metacenter is a fixed point for all angles of heel
9. ____The seaworthiness of a design can be judged by its Limit of Positive Stability and Downflood Angle, whichever is less
10. ____Increasing beam will decrease roll period.

11. (5 points) Define the following terms: deadrise, rocker, camber

12. (20 points) You are on DDG-52 that has been at sea for three weeks. At the next port you plan to take on 300 LT of supplies. Looking at the loading diagram it appears the supplies’ center of gravity will be 45 feet forward of midships. Estimate the amount of sinkage and trim (both in inches) your ship will have after loading the supplies.
Sinkage = __________ inches.  Trim = _______________inches________________
13. (15 points) Two weeks later your DDG-52 has a starboard list of 5 degrees due to uneven fuel consumption. What is the moment required to get her back to zero list? You estimate that KG is 16.5 feet.
14. (15 points) What is the displacement of the boat whose data is presented below? LWL=30 ft
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15. (10 points) What is the reduction in righting arm on DDG52 at lightship if a JP-5 fuel tank is 1/2 full (by height)? The tank is 50 feet long and 20 feet wide at the top, and 50 feet long and 2 foot wide at the bottom. The sides are flat.
16. (15 points) Describe the reason and process of parametric analysis in preliminary design.

Extra Credit: 5 points – name the presidents that could be counted as members of the engineering community. 1 point – which president wore the same tie design Prof Miller is wearing?
