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EN245A - Principles of Ocean Systems Engineering

Spring 2001

Instructor: Asst. Prof. Paul Miller

Exam #1 - February 15, 2001

1 hour 50 minutes

True of False: (2 points each, 20 points total)  Mark either T or F for each question.  If it is not always true, it is false. If you feel the answer is too ambiguous, mark F and add an explanation.

1___On most vessels the longitudinal metacenter is higher than the transverse metacenter.

2___A ship trims, lists, pitches, rolls and heaves about the LCF.

3___Area and volume calculations are always best solved using Simpson’s method.

4___G must be below F for a vessel to be stable.

5___When transiting from the Chesapeake to the ocean, a barge’s draft will typically increase.

6___The largest drag components for most vessels are skin friction and eddy making.

7___For monohull vessels, draft is more important than beam in initial stability.

8___Skin friction is influenced by the local gravitational acceleration.

9___The centroid of the Curves of Form provides the location of the Center of Bouyancy.

10___ For a boat of constant displacement, increasing length, decreasing beam and decreasing wetted surface area will all contribute to reduced resistance.

11. (6 points total) Match the person with the concept they developed.

	Freud
	Fluid flow about a submerged object can be characterized by a non-dimensional number.

	Reynolds
	Wave patterns can be duplicated in scale models by matching a corresponding speed.

	Froude
	Id, Super Id, Ego


12. (4 points) Fill in the blanks.

After towing a scale model in a towing tank and measuring its total resistance, the next step in predicting the resistance of a full-size ship is to estimate the __________________ resistance of the model. Subtracting this from the total model resistance gives the ________________ resistance. The coefficient that is the same for the model and the ship is the _______________ coefficient. The next step in the ship resistance prediction is to estimate the _________________ resistance of the ship. Adding the two ship resistance components together gives the total predicted ship resistance. This, combined with the ship speed, gives the ship’s EHP.

13. (10 points total)  After the USS Cole was damaged two options were proposed to bring the ship back home for repairs. The one adopted was to use a heavy lift ship. The other was tow the vessel very slowly (approximately 2 knots). You are tasked to predict the vessel’s drag under tow. Assuming you had access to all the normal testing equipment (tank, wind tunnel, computers), what would be an efficient way to predict the Cole’s drag? If you choose the wind tunnel or water tank, calculate the required wind speed or model’s corresponding speed. The following info may help.

Kinematic Viscosity of air=1.64E-5 m2/sec
Kinematic Viscosity of water=1.306 E-6 m2/sec

Model length = 2 m
LWL = 465 ft

Wetted Surface Area = 50,000 sq ft.
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14.  (5 points) The chief responsibility of a naval architect is?

15. (10 points) While on your gray hull cruise your ship comes across a cargo container floating mostly submerged. Being a responsible mariner, the Captain decides to lift the container on board rather than let it continue as a hazard to navigation. The chief in charge of the operation is grumbling because he doesn’t know if his crane has the capacity to lift it because he doesn’t know what is inside. You step forward and offer to predict its weight. How much does it weigh?

A standard container is 40 feet by 8.5 feet by 8.5 feet. It currently has 6” of freeboard.

16. The landing craft shown below is floating in fresh water and has the following dimensions: L=15 m, B=5 m, D=4 m, T=1 m. 

a) (5 points) On the profile (shear) plan shown below identify: K, Center of Buoyancy (B), Center of Flotation (F), midships, Lpp. 

b) (10 points) Using existing equipment on board you perform an incline experiment: w = 1000 N, t = 1 m (measured off centerline), heel angle = 2 degrees. What is the value of the vertical center of gravity and mark it on the shear plan? KG=____________m.

c) (10 points) A tank (90 kN) rolls on board. It’s Kg is 2.5 m. What is the new KG? What did the tank due to the landing craft’s stability? (Increase, decrease, stay the same)

d) (5 points) Where would you tell the driver to park the tank so that it does not change the trim of your vessel? What is the new draft of your landing craft?

17. Shown below is the Curve of Intact Stability for your ship (displacement = 1000 LT).

a) (2 points) During a storm the wind is causing your vessel to heel. Ignoring wave effects, how far will your vessel heel before it reaches “the point of no return” and will capsize?

b) (3 points) As the storm is a “nor’easter” and you are in the North Atlantic in January, ice is building up on your superstructure and mast. With 6” of ice build up the KG of your vessel rises 0.75’. What is the new righting moment at 30 degrees?

c) (5 points) Which of the following tank configurations has the least impact on stability? Justify your answer with equations!

18. (5 points) Calculate the submerged section area of the following vessel.
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