WORCESTER POLYTECHNIC INSTITUTE
MECHANICAL ENGINEERING DEPARTMENT

DESIGN OF MACHINE ELEMENTS
ME-3320, A020009

Lecture 01: Introduction
27 August 2009




General information

Instructor : Cosme Furlong
HL-151
(508) 831 -5126
cfurlong@wpi.edu
http://www.wpi.edu/~cfurlong/me3320.html

Teaching Assistant : Rich Jorgenson
MEPS Lab, HL-124
(508) 831 -5465
rjorg@wpl.edu
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Course description

ME-3320
DESIGN OF MACHINE ELEMENTS
http:/users.wpi.eduw'~cturlong/me3320.html

Category I
Term A’2009

LECTURES: M, Tu, Th, and F at 1:00 PM
HL-218

SECTION MEETING: Tu at 12:00 PM

HL-230
Instructor: Cosme Furlong Teaching Assistant: Rich Jorgenson
Office: HL-151 Office: HL-124
Tel.: (508) 831-5126 Tel.: (508) 8315465
Email: efurlong(@wpi.edu Email: fjorg@wpi.edu

COURSE DESCRIPTION

This is an introductory course in mechanical design analysis, and it examines stress and fatigue in many
machine elements. Common machine elements are studied and methods of selection and design are related
to the associated hardware. Topics covered include: combined stresses, fatigue analysis, design of shafts,
springs, gears, bearings, and miscellaneous machine elements.

Recommended background: mechanics (ES-2501, ES-2502, ES-2503), materials (ME-1800, ME-2820),
computer programming (CS 1001).
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General information: office & help session hours

Office hours : please complete general info. form

Help session hours : please complete general info. form

Instructor : Cosme Furlong
M, Tu, Th, and F from 9:00 to 11:00 AM or by appointment

To be rescheduled after reviewing your completed info.

Teaching Assistant : Rich Jorgenson
To be scheduled after reviewing your completed info.
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Homework

PLACEALL OF THE ASSIGNED AUTHOROGS EXAMPLES
SOLVED PROBLEMS INTO A THREE -RING NOTEBOOK.

Instructor will ask you to submit several of those problems

(randomly chosen) for grading at each exam

Exams and Design Project

THERE WILL BE SEVEN (7) EXAMS , AND ONE DESIGN
PROJECT, which will involve the use of a computer program solver
(e.g., Mathematica, MathCad, ANSYS). To ensure fairness in your
evaluation, the lowest exam score will be dropped

Grading

THE GRADE FOR THE COURSE WILL BE BASED 60% ON THE
EXAMS and 40% ON THE DESIGN PROJECT . Participation in course
discussions will be taken into consideration
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Topics covered in this course

Review syllabus: consult handout
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Important notes

In all of your work,

Astate explicitly every assumption and/or approximation
made

AEprain every procedure and justify their use

ADimensional analyses are absolutely necessary, and
therefore, all results must be expressed in appropriate
units

AYour work MUST be neat, easy to follow, and
professional in appearance for full credit

APLEASE, ALWAYS SHOW ALL WORK, while writing your
results on one side of a sheet of paper; start each
problem on a new sheet

APLEASE consult handout of homework, exams, and
project (HER) requirements
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Design project for this course

The growing concerns about global warming and Greenhouse gas
production has lead Governments worldwide to consider clean
alternatives to Coal and Diesel for the production of electricity

Of the available solar -fueled technologies, wind turbines emerge
as the frontrunnerinlarge -scal e -egeeénicityo g

____Wind farm. Whitewater, CA




Design project for this course

Ain some European countries, modern wind turbines have been
used for more than 20 years

Asince 1990, the wind industry has been the fastest growing
sector of the power generation industry and continues to do
SO

ALarge scale wind turbines can be installed for about $2.0 per
Watt or about two million dollars per MWatt

An typical wind farm (10 to 30 units) uses about 1% of the
area where it is constructed

Awind turbines have a designed working life of 20 to 25
years and require minimum maintenance

ARecent developments in power semiconductors and control
systems make wind technology more viable (45% efficiencies
are possible with current technologies)
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Design project for this course
Cutaway of a typical wind turbine
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Design project for this course
Yaw control and mechanisms

Yaw bearing, yaw drive,
and yaw brake
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Design project for this course
Installation of wind turbines

Tower Nacelle
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