EN247 – Principles of Naval Architecture

Fall AY09  

Design-Build Project Assignment Sheet
Purpose:  

The purpose of the project is to provide you with a design-build experience, applying the principles of naval architecture, as well as experiencing “real-world” challenges of vessel design and construction.  Principles include design of a suitable hull form for a desired cargo-carrying capacity, buoyancy, stability, trim, speed, as well as considerations for available materials and construction techniques.   Challenges include limitations on materials, specified cargo weights and volumes, making design compromises between competing design requirements and goals, making sufficiently detailed design specifications to facilitate vessel construction, vessel construction, and the inter-relationships between design, construction, and operation of a simple vessel.  
Overview:  

Each student is to design and build a simple cargo-carrying vessel to meet a somewhat competing set of design requirements and goals.  The vessel must be designed and constructed with a limited quantity of construction material, but should maximize both cargo-carrying capacity and speed.  After preparing the design drawings and specifications and successfully passing a design review, the student will construct the vessel, and operate the vessel in a “competition”.  
Design requirements:  

Vessels will be towed in the coastal water tank in the Naval Academy’s Hydromechanics Lab using a simple gravity-towing rig. The constant force on the towline will be approximately 1/4 lbf.  The cargo consists of 35-mm film canisters, each half-filled with sand.  Each vessel must carry at least 7 cannisters. The design “competition” will involve an award for the “best performance” using a simple ratio metric of “cargo/time” (specifically:  number of film canisters carried divided by the travel time down the tank in seconds).  The minimum requirement to “pass” is that the vessel must carry 7 containers and must not sink.  There will be a suitable Prize awarded to the winning vessel’s designer and builder.
Allowable construction materials: 
Each student will be provided with the following construction materials:

· 1 piece of balsa wood 1/16” x 3 1/4 ” x 36 3/4”

· 1 piece of balsa wood 3/16” x 3” x 12

· 1 piece of balsa wood 3/16” x 2” x 16”

Each student may also use the following:

· Elmer’s White or Wood Glue
· Paint of any type (waterproof) 

· 1 paper clip for towline attachment

Grading: 

(1)  Design Package and Design Review Presentation (60%):

· Description of design concept, design trade-offs and choices
· Manual drawings of the ship’s lines and arrangements
· Calculations of center of buoyancy, center of gravity, transverse and longitudinal stability

· Description of proposed construction process and methods or techniques

· Proper formatting of the Design Package
(2)  Construction Report (40 %):

· Construction quality

· Description and documentation of design modifications (modifications to the Design Package)

· Description and documentation of the actual construction process and techniques

· AutoCAD drawing of plan, elevation, midships section views showing cargo locations.

Due Dates: 
The Design Package – 26 October
The Design Review Presentation - 2 November  
Competition and Final Construction Report – 10-11 December
Specific Guidelines:

Design Package and Design Review Presentation (60% of grade):
Your Design Package and Design Review 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 items in your Design Package (the Design Review Presentation should only provide the highlights):  
1. Title Page:  Provide a title page including project title, name, course, section, and date. 

2. Background:  Describe the origins of your design concept and research you did in arriving at your basic design concept.  Describe in detail design trade-offs and choices you made (and why).  Describe how the design constraints affected your design concept.  
3. Design:  Discuss your basic design, referring to the drawings provided in an appendix.  Provide a summary table of vessel characteristics including: L, B, T, Δ, L/B, CM, CP, CB, LCF, KB, LCB, KG, LCG, and GMT (include all of the detailed calculations in an appendix).   

4. Construction:  Discuss the proposed construction process and methods or techniques.  You do not need to provide construction drawings or sketches, but provide enough detail so it is clear you have carefully thought through the process.   Consider making “construction templates” out of poster board (in lieu of the actual balsa wood) to try out your design and construction techniques (this will earn “extra credit” points).  

5. Calculations:  As an appendix, include all of your detailed calculations.  Clearly state (i.e. discuss) what you are calculating and how you are doing it.  Feel free to use the spreadsheets from class and homework, but be sure to discuss what it is doing.  
6. Drawings. As an appendix, drawings must include:  lines drawing, midships construction section drawing, and a general arrangement drawing (showing detailed cargo layout).  All drawing should all be to scale, drawn as neatly as possible.
Note: For this report, and any other as well, all information in the appendices should be referenced in the main body of the text.

Construction Report (40% of grade):
You will be assigned the design of another classmate. Your construction grade will be based only on the quality and accuracy of the model you build. Your Construction Report should include enough information to convey how the design worked out for actual construction.  Include the following:  
1. Title page.

2. Discuss necessary changes to the Design Package required for the vessel, and the rationale for making these changes.  Document all changes using Change Order Forms.
3. Describe the actual construction process and techniques utilized, including any lessons learned. 

4. Discuss the results of the sea trials.  Specifically, discuss your vessel’s performance vs. the design goals.  Discuss lessons learned from sea trials.  Specifically, what might you do differently if you were to do it all over again.  

5. If your design modifications (from the original Design Package) are substantial, provide (in an appendix) revised drawings necessary to document the final “as built” vessel.  
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