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EN342 – Ship Hydrostatics and Stability
Spring 2009
Final Exam

Instructions

You have three hours. You may use your calculator and any books or notes. You may also use a computer. You may not share notes or books or computer results, and you may not send any communications while you are on the 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. 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, 24 points total)

1. ____Integrating a Bonjean curve will give you the section area.
2. ____If a vessel sinks 1 inch below the margin line it has failed the stability and buoyancy assessments.

3. ____Weight placed at the center of buoyancy will not cause the vessel to heel or trim.

4. ____KG=VCG
5. ____The purpose of the stability assessment for high speed turns is to find the maximum safe speed while performing a tactical diameter turn.
6. ____The Block Coefficient is a measure of fullness at the ends of the vessel. Vessels designed for higher speed will have a higher Block Coefficient.
7. ____The primary difference in evaluating sail craft using the CFRs is that if the vessel does not have an auxiliary engine it is assumed to always be sailing.
8. ____Cross Curves are used to determine the righting arm for a ship at various displacements. Since the curves are created assuming KG is at the waterline, a vertical shift is required.
9. ____If a tanker (SOLAS A) is taken in to naval service, one of the considerations for its conversion is whether its two compartment standard will meet the Navy’s 12.5% standard.
10. ____An MBT is an example of a hard tank.
11. ____A Laser sailboat is hydrostatically and perhaps sometimes hydrodynamically supported
12. ____To find wetted surface area you integrate a curve of girths.
13. (6 points) Describe the following terms (pictures might be helpful!): tumblehome, flare, subdivision load line

14. (10 points) The Titanic took 2.6 hours to sink and the Andrea Doria about 10. For each ship describe the important points causing their loss. Make sure you include any human error and naval architecture design issues. Describe the progression of events during the loss.
15. (12 points) Your DDG-51 has a draft of 20 feet. 
a. What is its displacement?

b. A 100 LT weight is placed 22.5 feet aft of midships. What is the new draft at the bow and stern?

c. If the KG is 22 feet, what is GM?

d. 50 LT of fuel is pumped from 100 feet aft of midships to 100 feet forward of midships. What is the new draft at the bow and stern?

16. (10 points) The commercial vessel below needs to have its proposed subdivision designed. It has a subdivision length of 600’ and a factor of subdivision of 0.5. The floodable length curve is shown above the ship (the multiplier on the scale is 1). Place the compartments such that it passes. 

17. (30 points) You are to evaluate a proposed vessel using MaxSurf and/or HydroMax. On my EN342 website:
http://www.usna.edu/Users/naome/phmiller/EN342/EN342.htm
is a link labeled “Sample Hull”. It is a MaxSurf file named “Miller40.msd”. 

a) As designed, the vessel’s displacement is   _______________ pounds, its LOA is _____ ft, its waterline length is ________ ft and its canoe body draft is __________ ft.
b) In your initial weight study you find that the LCG is 22.2 feet aft of FP, 2’ above the baseline and is 12000 pounds. If the boat is built as it is currently designed, will it trim and will it have sinkage?______ If so, identify how much trim and sinkage it will have.

c) One of the goals of this design is the Singlehanded TransPac. To be eligible, the maximum angle of vanishing stability (LPS) must be greater than 125 degrees. Assume a crew of one plus 815 pounds of additional equipment (food, fuel, water, sails, etc.) to get to full displacement. Assume kg of the added weight is 3’ above the baseline and the lcg is -20’. The new displacement is __________ pounds. GZ at 125 degrees is _________ft. 
d) To get it to pass you are going to add lead ballast to the keel. The lead will be added 3’ below the baseline. How much will you need to add to pass? _________ lb
e) You are worried about collisions and are planning on adding watertight collision bulkheads at 3 feet aft of the FP and another at 36 ft aft of FP. Does the vessel meet a one compartment standard? Assume the permeability is 90%.
15. (8 points) There are two methods used to determine the impact of damage on flotation and stability. What are the two and what are the differences in assumptions between them? You have a box shaped barge that is 120 feet long, 25 feet beam, 15 depth and is floating with a draft of 5 feet. It has three equally sized compartments. The middle one is breached and floods. What is the new freeboard?
2 point extra credit: You are on an aircraft carrier hangar deck. All the doors are closed. A helicopter undergoing a test takes off and hovers about 2 feet off the deck. What happens to the draft of the carrier? No change, slight decrease, slight increase? Why?
