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FALL 2010




6-WEEK  EXAM





NAME:								


This is an “open notes”, “open references”, “open computer” exam. You may not share notes, references or calculators and you must log off after you leave the computer. You have 50 MINUTES. Be complete, neat, organized, and accurate! Assume I am going to judge your answers as if you are junior engineers! 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 always true, it is false! If you aren’t sure, mark it false and provide your reasoning!

(3 points/question, 30 points total. If the statement is ambiguous, mark it false and provide your reasons)

1. ____Your COR states that the vessel must meet ABS and CFR requirements. That means it is safe.
2. ____As a general rule, the Prismatic coefficient should increase with increasing Froude number.
3. ____Getting client input in after writing the mission statement is not much value if they are not naval architects.
4. ____From your load line analysis you determine that the minimum midships freeboard is 18”. That number is the freeboard you should design to as anything greater just adds weight and windage.
5. ____The purpose of the detailed design stage is to give builders a detailed description of the vessel on which they can produce their construction bids.
6. ____A draft/LWL ratio of 0.035 is reasonable for an oceangoing vessel.
7. ____Marine diesels, like compounds steam engines, do not need reduction gears.
8. ____A multiplier factor of 1.4 is commonly used to determine the increased HP associated with twin screws versus single screw.
9. ____A 70 sq ft stateroom meets current standards.
10. ____Vessels used in a parametric analysis are selected such that they could be reasonably expected to meet the established mission statement. Selecting vessels that do not meet the mission statement could cause poor design decisions.



11. (15 points) The equation below should be familiar to you as a naval architect! Define in words the variables P and H (no equations are needed) and explain how the naval architect selects the correct value of P :

 

12. (10 points) Write a Mission Statement for a new USNA YP to be used primarily for docking practice, “fleet maneuvers”, and short summer cruises (Philadelphia to Norfolk). You will be graded not only on having the needed content, but also the logic of your statements!













13. (20 points) During a review of your Hawaiian Oceanographic Research Vessel design you get a computer printout that says: “Principle Characteristics: All dimensions are from FP except LOA, LOA=80’, LWL=86’, Disp=160 LT, Volume=5743 ft3, LCB=50’, LCG=55’, LCF=55’, B=20’, T=6’, VCG=8’, KM=14’, TCG=1’, Cb=0.53, Cp=1.05, Cx=0.61, Cm=0.61” There are (at least) five problems with this data that could make your design unsuitable. First, identify at least five for full credit (sorry, no extra credit for more than five!). Second, comment if they are possibly “real” or just a computer error (eg bad coding)? If they are “real”, provide suggestions to correct them.



14. (25 points) Attached are three print outs of a single-screw 48 foot motor vessel for coastal service. A) Comment on the stability and what you would do to the design if it needs improvement B) provide an estimate of the necessary BHP for the single diesel engine for a max speed of 10 knots. The prop is a fixed three blade, open design. C) Comment on whether the SAC shape is appropriate for this type of vessel. If not, why and what would you change? D) If the variable loads are 13.9 long tons, how much should the draft change from its initial draft (as indicated by the current LWL)?

48-Foot Coastal Power Boat
Displacement	41182	lb
Volume (displaced)	643.578	ft^3
Draft Amidships	2.765	ft
Immersed depth	2.759	ft
WL Length	43.901	ft
Beam max extents on WL	15.182	ft
Wetted Area	630.038	ft^2
Max sect. area	20.300	ft^2
Waterpl. Area	585.692	ft^2
Prismatic coeff. (Cp)	0.722	
Block coeff. (Cb)	0.350	
Max Sect. area coeff. (Cm)	0.554	
Waterpl. area coeff. (Cwp)	0.879	
LCB length	-21.096	from zero pt. (+ve fwd) ft
LCF length	-23.351	from zero pt. (+ve fwd) ft
LCB %	-48.053	from zero pt. (+ve fwd) % Lwl
LCF %	-53.191	from zero pt. (+ve fwd) % Lwl
KB	2.083	ft
KG	16.500	ft
BMt	15.333	ft
BML	122.099	ft
GMt corrected	0.916	ft
GML	107.682	ft
KMt		17.416	ft
KML	124.182	ft
Immersion (TPi)	1.394	Long Ton/in
MTi	3.758	Long Ton.ft
RM at 1deg = GMt.Disp.sin(1)	658.208	lb.ft
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