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Engineering Application
Exercise

Activity:

Course:

University of British Columbia, MECH
223 (Mechanical Design Introduction)

Second-year core course for
Mechanical Engineers

Approx. 125 students in 20 teams

Activity Objectives:

Evaluate the design of a common
device in terms of established “Design
for Assembly” guidelines

Identify and rank violations to the
guidelines

Activity Duration:

Approx. 30 minutes team work time

Approx. 20 minutes class discussion
and instructor-led debriefing

Disassemble an ink jet printer and
evaluate the design in terms of
suitability for assembly

Identify the component with the most
significant violation to the guidelines
for Design for Assembly

Reporting and Debriefing:

Teams reported their selected
component with most significant
violation

On a tablet PC, instructor labelled each
team’s selected component on a
digital image (hidden from the class)

The instructor projected the composite
image with each teams’ component
identified — facilitated discussion
followed.





Design for Assembly

« Carefully disassemble the
Lexmark Z615 printer provided and
examine the components

» Identify the component with the
most significant violation of a
Design for Assembly guideline (i.e.
the component that if redesigned
would benefit the assembly
process most)

« Report your component to the instructor before
10:30am. A class discussion will follow — be prepared to
justify your choice.







Engineering Extended
Application Exercise

Course:

University of British Columbia, MECH
223 (Mechanical Design Introduction)

Second-year core course for
Mechanical Engineers

Approx. 125 students in 20 teams

Activity Objectives:

Apply estimation, modelling, and
uncertainty analysis to a complex, ill-
defined problem

Recommend, with convincing

justification, an appropriate decision

Activity Duration:

Approx. 4.5 hours of in-class work time
with targeted mini-lectures from
instructor as needed

Approx. 30 minutes class discussion
and instructor-led debriefing

Activity:

Develop three supplied basic concepts
into workable solutions for a
mechanical design competition

Model the concepts; estimate the
performance and the associated
uncertainty for each one

Recommend next steps

Reporting and Debriefing:

Teams placed a post-it note with their
team name under one of six different
choices on the board (i.e. Choose
Concept 1 or 2 or 3, or Reject Concept
1, or 2, or 3).

Discussion / debate / debrief followed





Selection under Uncertainty 1 of 2

- Consider the three concepts in terms of the
manoeuvring scenario related to your project

- Model the physics and estimate value, V, and
the corresponding uncertainty for each concept

 Recommend a course of action:

— Advance one concept (which one) and drop the
other two

— Drop one concept (which one) and study the other
two in more detail





Selection under Uncertainty 2 of 2
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Engineering Review Activity

Course:

University of British Columbia, MECH
325 (Mechanical Design 1)

Third-year core course for Mechanical
Engineers

Approx. 150 students in 30 teams

Activity Objectives:

Review characteristics and uses of
common mechanical components

Activity Duration:

5 different scenarios

Each included 5 minutes for team
discussion and 5 minutes class
discussion / debrief

Activity:

Select preferred implementations for
common mechanical components (e.g.
bearing selection, as shown on next
page)

Conducted during introductory class —
activity also served as icebreaker and
team-building exercise

Reporting and Debriefing:

Teams reported their answer (A, B, C,
or D) by holding up coloured card with
corresponding letter

Instructor facilitated discussion and led
class to “"best” answer





Bearing Selection

« Scenario:

— Support a shaft, as shown
— Moderate speed

— High radial load, low axial load

— Dirty environment
* Your recommendation:

A.

B.
C.
D.

Design 1 as-is
Design 1 w/ modifications
Design 2 as-is
Design 2 w/ modifications

=
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Design 1

=
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Design 2







Engineering Numerical Methods

Course:

« University of British Columbia, MECH
481 (Aircraft Aerodynamics)

« Senior year elective course for
Mechanical Engineers

* Approx. 35 students in 7 teams
Activity Objectives:

* Apply a numerical method (potential
flow analysis) to determine airflow
patterns around an object

« Interpret and apply results to solve a
real-world problem

Activity Duration:
 Several weeks

« Some class time for organizing /
strategizing; detailed work done out
of scheduled class time

Activity Detalils:

Determine best location to place a
pitot tube (an airspeed sensor) on a
specified aircraft wing

Computationally intensive problem
requiring extensive use of software
tools and computer programming

(part of course learning outcomes)

Reporting and Debriefing:

Teams reported their answer (i.e. their
chosen coordinates for the pitot tube)
to the instructor at the start of a
debriefing class

Coordinates were entered into Excel
and a plot of the responses was
shown (see “Results” slide)

Discussion / debate / debrief followed





Potential Flow Exercise

- Determine the coordinates (x., Y, at which
you would place the pitot tube below to give
the most accurate airspeed reading

— Assume potential flow applies

— Assume the pitot tube has 6 mm OD x 4 mm ID, and
IS accurate for -4°< B <+4°

( NACA 3312 \
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