EN246 Design Project – Spring 2003
Purpose: To introduce naval architecture students to all aspects of ship design, including sketching, creating a set of ship’s lines, design compromises, construction and the relationship between the builder and designer.

Overview: Each student will be given a limited set of materials and will be asked to design a vessel to perform a given task. After preparing the drawings and specifications, the student will turn the design over to a classmate to build and operate.

Task: Vessels will be towed down the coastal water tank in the Naval Academy’s Hydromechanics Lab through the use of a simple gravity-towing jig. The minimum requirement to “Pass” is that the vessel successfully makes it down the tank! The design “competition” is to carry a cargo successfully down the tank at the fastest possible speed. The boat with the lowest time (ie the lowest resistance) will win for their designer and builder the deep and unwavering respect of their classmates. They will also receive gift certificates for dinner at a local restaurant. The cargo will consist of 10 35 mm film canisters half-filled with sand.

Materials: Each student will be given:

· 1 piece of balsa wood 1/8” x 3” x 42”

· 1 paper clip (for hooking up the towline)

The student may also use the following (these are available from the TSD Model Shop, Mid Store or outside sources):

· Wood Glue (note that this is the only type of glue that is allowable)
· Latex Paint of any color 
Note: Not all the material must be used, but you may only use the material listed above. You may replace any material that becomes unusable. Replacement balsa is available in my office.
Evaluation: The project grade will be divided into two parts (see the eval sheet):

Design Presentation (60%):

· Design concept (research documentation)

· Text describing design concept/design choices

· Manual drawings of the ship’s lines

· Calculations of buoyancy, center of gravity and stability

· Report formatting

Construction/Modifications (40%):

· Construction quality

· Modifications (documentation and execution)

· Testing outcome

· Report documenting construction

Due Dates: The design and specifications will be due at the lecture before Spring Break. The final trials will take place during the last lab period.

Design Presentation Details: (60% of grade)

Your design presentation should include enough information to convey what you did, why you did it, and how the builder should build it. To accomplish this you will need the following (minimum) items in your design presentation:

1. Title Page with all the pertinent information

2. Approximately 1-2 pages of text (with references) on why your vessel is designed the way it is. Describe which vessel design type you based your design on. Talk about the design constraints (the design rules are obviously constraints) and how you solved them.

3. Vessel characteristics table summarizing the vessel. This will include as a minimum: L, B, T, displacement, L/B ratio, “displacement-length” ratio, Cm, Cp, CB, LCF, LCB and GM. Attach the calculations themselves (your spreadsheets) as an appendix. Include the Curve of Areas.
4. Drawings. These will include as a minimum the lines plan and the midships construction section. These should be as neat as possible. Use a 1:1 scale. Consider using 8.5” x 14” or 11”x17” for your drawings.

Submit 2 copies of your report and drawings. Label one “Builder’s Copy” and the other “For Grading”. I will grade one and return it to you. The other will be passed to the builder. You should provide the builder with any modifications based on my review.

Construction Grading Details: (40% of grade)

The grade on the construction section will include:

1. How well the model is built, as judged by an industry jury. The criteria will include fairness of curves, accuracy to the design spirit, paint, smoothness, and neatness. The complexity of the design will be considered!

2. Changes/Improvements to the basic design. Changes are allowed to facilitate construction or improve performance, but the design’s “spirit” must be maintained. (Check with me if you have any questions on this.) The designer must be consulted, and must approve all changes to the original design.

3. The testing must be successful! That is, the vessel must make it down the tank with the weight attached. If the original design cannot accomplish this it is up to the builder and designer to modify the design as needed! 

4. A summary sheet documenting the changes. This should include as a minimum a 1-page description of the changes (tabular form is OK) along with the drawings updated to “as-built” status.

EN246 Design Contest

Design Evaluation

Designer:





Each category is to be evaluated on a sub-score of 0-10. Points are subtracted for incomplete or low-quality work.

1) Title Page with name, date, course, project title. Two copies provided.
Score:
/10

Comments:



















2) Design description. One to two pages on why this design was developed, citing previous designs, ratio targets, design criteria. Correct spelling and grammar! Additional info may include fabrication suggestions for the builder.

Score:
/15

Comments:



















3) Summary table of vessel characteristics and attached calculations in the appendix. Accuracy, completeness.

Score:
/15

Comments:



















4) Drawings. Lines, Midship Construction. Neatness, accuracy, completeness. 

Score:
/20

Comments:




















5) Extra Credit 5 points. Full-size building patterns (templates) for all parts in an envelope marked with your name and the word “Templates”.
Total Score:

/60


EN246 Design Contest

Construction Evaluation

Builder:





Designer:





Each category is to be evaluated on a sub-score of 0-10 by the Judges at the Project Trials Lab. Points are subtracted for incomplete, absent or low-quality work. 
6) How well the model is built. This includes fairness of curves, paint, smoothness, and neatness. The complexity of the design will be considered as a mitigating factor!

Score:
/10

Comments:



















7) Changes/Improvements to the basic design. Changes are allowed to facilitate construction or improve performance, but the design’s “spirit” must be maintained. 

Score:
/10

Comments:



















8) The testing must be successful! That is, the vessel must make it down the tank with the weight attached. If the original design cannot accomplish this it is up to the builder and designer to modify the design as needed!

Score:
10/10

Comments:



















9) A summary sheet documenting the changes. This should include as a minimum a 1-page description of the changes (list form is OK) along with the drawings updated to “as-built” status. If you were lucky enough to get a design that did not need any changes then bring a sheet that says, “No changes” to get full credit.
Score:
/10

Comments:



















Total Score:

/40


