
NA 270:  MARINE DESIGN (4 Credits)

Winter Term 2008

Lectures:
138NAME (M-W-Thu; 1:30p -3:00pm, -2:30 PM Thursdays)

Instructors:
Prof. A.N. (Tassos) Perakis
Office:     213 NAME; Tel: 764-3723







Email:       tassos@umich.edu







Office Hours: After class or by                              

appointment.




Prof. Pauline Khan

Office:    308 EPB; Tel: 764-1427








Email:
    pbkhan@engin.umich.edu

Textbooks:
Applied Naval Architecture, R.B. Zubaly, 





Society of Naval Architects and Marine Engineers, and
Ship Knowledge, Klaas van Dokkum, 4th edition, DOKMAR Press
By special arrangement, student members of SNAME can buy both books directly from Kathy, the undergraduate program coordinator, in room 222. The Zubaly book is also available both new and used on www.amazon.com.  
Reference:


Principles of Naval Architecture, Vol. I, E.V. Lewis, Editor, 
Society of Naval Architects and Marine Engineers. 
(@ Media Union)

Ship Design and Construction, Vols. I and II, T. Lamb, Editor

Society of Naval Architects and Marine Engineers

(@ Media Union)

Course Description:
This course provides an introduction to the marine industry, including ships and offshore structures.  The process of preliminary ship design will be introduced by forming teams to design a vessel that meets given owner’s requirements.  Each student on the team will design a vessel using Excel spread sheets to determine the principal dimensions of their vessel and to do hydrostatic calculations.  The numerical methods and theory used for the hydrostatic calculations will be developed in lecture and homework.  Each student will also complete a lines drawing of their design using AutoCad.  Engineering economics will be used to select the best design from each team for presentation in the final term report.

Homework:
Assignments will be given out periodically and due approximately a week later.  Assignments will be graded by a student assistant (grader) on the basis of 10 points per homework set.  Solutions of homework problems will be given out.
Exams:
There will be two exams during class time and one two-hour final exam.  All exams are closed book and notes, (but formula sheet(s) will be allowed) and conducted under the Honor Code of the College.

Projects:
There will be three projects in the course:  a research paper on the history and design evolution of a given ship type; a lines drawing of a vessel; and a design project for that vessel.   

Grading:
The final course grade will be based on the total number of points scored during the term.  The distribution of points is as follows:





Two bluebooks, 
15% and 20% respectively




Final Exam:

30%

Homework: Will be graded, but only be counted in borderline cases. (e.g., a student with a B+ but barely below an A- , who has excellent homeworks, will be bumped up to A-. Students are encouraged to work in study groups. However, individual homework must be turned in for grading.   
Individual Research Project:

Individual tech com meeting-required!





short quiz on ship types
5%
Final research paper

10%




Lines Drawing


10%




Team Design Project


10%

Grader:
Dominic Piro



Email: djpiro@umich.edu

Course Objectives:


1. Introduce students to the Naval Architecture and Marine Engineering profession.

2. Teach students the stages in a ship design process.

3. Development of hull form and lines from principal parameters, and economic considerations.
4. Teach students how the static equilibrium, transverse stability, trim, and longitudinal stability can be mathematically derived from vessel lines.
5. Familiarize students with AutoCad (computer software) and other simulation tools for generating the lines of a ship.

6. Teach students to determine the hydrostatic characteristics and equilibrium waterline of a floating vessel.

7. Provide experiences for students to practice technical writing.

NA270 Marine Design Course Outline and Time Allocation
                                                                                                                          Lectures        Readings   
I. Introduction to the Marine Industry, the Profession,

 


Code of Ethics, and Engineering Units
2

S-K chapt 1-3

II.  
Life Cycle Design & Environmental Concerns
1

III.
Offshore Industry Overview
2

IV.
Nomenclature and Ship Lines Drawing.
3

S-K chapt 2


V.
Design Project, Lines Drawing Assigned
3             S-K chapt 2

VI.
AutoCad Training Sessions
2

VII.
Weight Estimates, Center of Gravity Computations
3             Z chapt 3

VIII.
Hydrostatics of Marine Vehicles and Structures
18           Z chapt 3-5



Numerical integration




Displacement and volumes




Curves of form




Transverse stability




Free surface effects; free surface correction




Stability at Large Angles of Heel



Sinkage and trim; longitudinal stability


IX.
Tonnage and Freeboard
2            S-K chapt 6

X.
Review of Engineering Economics
2

XI.
Design Report Requirements and HYDROSTATICS.xls
1


XI.  
Arrangements and Structures
5            S-K chapt 7

XII.
Introduction to Flooding, Subdivision and Damage Stability
2            Z chapt 6

XIII.
Ship Resistance and Powering, Model Testing
2            Z chapt 8


Examinations and Reviews
6




___



Total

55
ABET Categories: Engineering Science 3; Other 1


Threads Served: Teams; Professional Ethics; Computing; Communications.
Computing:

Introduction to AutoCad as part of laboratory session; use in lines drawing.  Use of Excel in design computations.

Individual Research Project
     Students will be asked to prepare a short research project on a ship or offshore structure type.   The grade on the project will be 15% of the total grade.  The time schedule for the project is:

Thu, Jan 17, 2008

Research Project Topic Selected

Wed, Jan 23, 2008 

Prof. Khan lecture on research report

Wedn, Jan 30, 2008

Outline of Research Project Due

Jan. 31 -  Feb. 5, 2008
Individual meetings with Prof. Khan to review draft reports

Febr. 11, 2008


Final Report Due  


     The research project objectives are:
· To gain knowledge on how to do research in a topic and gather the necessary documentation.
· To learn to extract and summarize the relevant information.
· To learn to write technical reports.
     The projects should have a minimum of 4 pages to a maximum of 6 pages of writing (single space within paragraphs; double space between paragraphs; indent 5 spaces for starting paragraphs; 12 pt. font; 1 inch margins). The title page, abstract, table of contents, references, appendixes and figures (if applicable) are not part of the writing page count.  The project report should be comprised of the following parts:

1.
Title page

2.
Abstract

3.
Table of Contents

4.
Introduction

5.
Discussion (Subdivide into as many parts as needed)


Possible subdivisions:

Functionality and special attributes of vessel or offshore structure    

  type



Major design components for vessel or offshore structure type



Special problems or design trade-offs for the ship type



History and design evolution

6.
Conclusions

7.
References

8. Appendices


     You should choose a ship or offshore structure type that interests you.  Also, before choosing a topic you should make sure that there are sufficient resource materials available to write the paper. Your selected vessel or offshore structure type is subject to the approval of the instructor. 
     A good place to start your selection of a vessel or offshore structure type is from the  discussions in Chapter 3 of Ship Knowledge.  Please note that you are not limited to vessel types mentioned in Chapter 3.  You will write a brief memo to me (due Thu, Jan 17) describing your selection and the reasons for choosing that particular design type.  Further information can be found in Ship Design and Construction, the annuals entitled “Significant Ships” from the Royal Institute of Naval Architects, reference materials from the library, ship yard/ship owner brochures and other reference material on the web.  
Note: The lecture by Prof. Pauline Khan will be dedicated to discussing the writing of technical reports.   
Lines Drawing
     Individual students will draw a set of lines for an offshore supply vessel using AutoCad.
The objectives of the lines drawing are:

· To develop an understanding of the lines drawing and the three-dimensional representation of a ship hull.

· To understand the concept of a “fair set of lines”.
· To learn to develop hull forms and lines from principal parameters.
· To learn how to use AutoCad (computer software) for generating the lines of a ship.
Details for the lines drawing will be distributed at the appropriate time.
Design Project

     Students will form into teams and be given design requirements for that team.  Each member of the team will design an offshore supply vessel that meets the design requirements and use AutoCad to make a lines drawing for their design.  The team will then use engineering economics to evaluate the individual designs and pick the best design.   A final technical report written by the team and describing the design will be turned in and graded at the end of the term.    

The project objectives are:
· To learn the stages in a ship design process.

· To be introduced to the influence on the ship design process of ship powering and fuel consumption.

· To learn the importance of the center of gravity and how to determine its location for a complex structure using a table of weights and centers.
· To learn to mathematically derive the static equilibrium, stability, trim, and longitudinal stability for a floating vessel from the lines drawing and the center of gravity location.
· To be introduced to the importance of economics, and the impact of economic considerations on the design of a ship.

· To gain knowledge on how to put together a design project and gather the necessary documentation.

· To learn to write technical reports.

Details for the design and the design report will be distributed at the appropriate times.  
Society of Naval Architects and Marine Engineers Student Membership 

<www.sname.org>
     The Society of Naval Architects and Marine Engineers (SNAME) is the professional society for naval architects and marine engineers.  There is a student section at the University of Michigan that all NAME students are strongly encouraged to join.  Some of the advantages:
· Membership supports the profession and is a major source of networking.

· Members have access to SNAME publications at reduced rates

· Members are encouraged to participate in the T&R program. 

· SNAME makes scholarship money available for students, both graduate and undergraduate.
· Each year a group of senior NAME students are sent to the SNAME annual meeting.  

· Further advantages can be found on the SNAME web site www.sname.org 

     Students may join the Society at greatly reduced rates ($35 per year).  Application is made on line at the SNAME web site under the membership application button on the left hand side of the home page.  A copy of the application web page is attached.  You can use my name as your professor and sponsor.  
     Another U.S. professional society for naval architects in this country is the American Society of Naval Engineers or ASNE.  It is primarily concerned with naval ship design.  The Society’s web site address is www.navalengineers.org.  
There are many other Societies that also are involved with the marine industry.  For example, the American Society of Mechanical Engineers (ASME) and the American Society of Civil Engineers (ASCE) both have divisions that deal with offshore and ship related problems. 
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