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Associate Professor — Teaching Stream
* Mechanical & Industrial Engineering
* Applied Science & Engineering — UofT

Professional Engineer

Education:
e Bachelors - Engineering Physics (UofS)
* Masters Education (UofT - In progress)

Teaching Area: Engineering Design

Research Area:
* Engineering Education
* Diversity in Engineering
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World’s Best Chair Design

By: netalloy (public domain)
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Vote for the Best Chair Design
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The Engineering Design Process

e Problem Statement

D=5 ilal=hdql=0 ® Functions, Objectives, Constraints
*176)0)[=1aa0 © Stakeholders

* Service Environment

¢ Brainstorm (Free / Structured)
e Decomposition
e Morph Chart

Idea

Generation

¢ Pairwise Comparison
e Graphical Decision Matrix
e Weighted Decision Matrix

Idea

Selection

LllEMENE o 3D printing
Idea * CAD
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Define the Problem

Client Statement Project Requirements
Unbiased

Statement

Problem
Environment

{ [ ] Functions

Objectives
Constraints

|

/ ( J &takeholders 7 |

cc flickr kukkurovaca J .
imolied Complete T
mp Ie pd OpencClartVector

solutions Missing o
iInformation Measurable Prioritized

&
K UNIVERSITY OF ]




Problem Statement:

states the gap in the world that the technology you
are creating will fill.

Copyright 2006 by Randy Glasbergen. www.glasbergen,com

Problem Statement

Stakeholders

Service Environment

Functions

Objectives

Constraints

“My team has created a very innovative solution,
but we’re still looking for a problem to go with it.”
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Stakeholders:

people or organizations that have a stake or
interest in the technology you are creating.

Problem Statement

You are not designing for yourself,

Stakehold
akeholders and shouldn't be. Most people using

Service Environment | AIT_-.’ =,:4 \ the Web don't understand (most Of)
Functions P P what makes it work and don't want

: to. Design for those people. There
Objectives
are many more of them than you.

Constraints

— Max Levehin —

AZ QUOTES
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Service Environment:

all aspects of the environment that may
influence the design.

Problem Statement
Stakeholders

Service Environment

Functions
Objectives

Constraints
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Function:

what the technology you are creating does.
(no evaluation of how well it does it)

Problem Statement All of these Open Cans

Stakeholders

Service Environment

Functions
Objectives

Constraints
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Objectives:
distinguish between better or worse solutions

. New Type of Epoxy
Existing
Glues

Problem Statement

Existing
glues

New type
of epoxy

Stakeholders

New type Dried egg yolk

of cement

Service Environment

Any substance that

Functions
sticks to plastic

New ideas that
function as glue

Objectives

Double
sided tape

Constraints

Double

If the function is to stick Dried Egg
Sided Tape

two materials together... Yolk
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Constraints:
what the design solution must or must not be.

Cannot utilize any
existing Patents.

Problem Statement

New type
of epoxy

Stakeholders _
Cannot contain any

significant organic
materials.

Service Environment

New type Dried egg yolk

of cement ‘

New ideas that
function as glue

Functions

Any substance that

Objectives sticks to plastic

Must achieve
Environmental
Protection Agency
Toxicity category IV.
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ldea Generation

Black Box

Analogy

Structured
Brainstorming

Structural
Decomposition

Free
Brainstorming

Functional
Decomposition

g
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ldea Generation

Analogy

Biological
o How does nature
O, solve this problem?

echnical
=" What other technical
g problems are similar
& to the current
problem, and how
were they solved?
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human interface -

handle

electrical supply

power
conversion
device (motor)

Vacuum Cleaner :

filtering device

dust and dirt
storage

friction reducing
means (wheels)

Structural

UNIVERSITY OF
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Decomposition

bag
contact force loose media
porous filter

gravity settling tank

Apply force to

dirt particle centrifuge

cylone

Electrostatic

Magnetic

Functional
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|dea Selection

AS ENGINEERING DESIGNED IT

D/__\\\

AS WE MANUFACTURED IT AS FIELD SERVICE INSTALLED IT WHAT THE CUSTOMER WANTED!!!

AS MARKETING REQUESTED IT

“COMMUNICATION" MEANS: SAYING AND HEARING HAVE THE SAME MESSAGE

Tree Swing picture from 1970s - Businessballs.com (Ack T & W Fleet)
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|[dea Selection Tools: Multi-Voting

Narrow
down
from 50+
ideas to
10+ ideas
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|dea Selection Tools:
Graphical Decision Matrix

Narrow
down
from 10+
ideas to
5+ ideas

IIIIIIIIIIII
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|dea Selection Tools:
Weighted Decision Matrix

Objectives Weight

Connectivity 04 X 1.6
Stylus 04 X 1 = Oé’/ 4 = 1.6 \? =0 1 =04
Light 0.1 X 3 = O.}Y 2 = 0.2 # = 0.1 4 =04
Battery 01 ¥ 3 =03 1 = 0.1 1 =0.1 4 =04
Total 1.0 2.2 3.5/ 0.2 2.8

Scoring System: 0O = Inadequate; 1 = Weak; 2 = Satisfactory; 3 = Good; 4 = Excellent
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[dea Implementation
Prototyping.V.m |

SN

\ Cira 2010’s

N Cira 1940’s
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l[dea Implementation

Design Drawings....

Cira 1910 Cira 2010’s
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