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Education Method and Simulated Practical Teaching
of Engineering Design

Hiroshi Morita

Department of Electrical Engineering, Faculty of Engineering, Sanyo-Onoda City University

Abstract

Based on the experience of manufacturing in the company over the years, I have developed the
engineering design curriculum of the university. This curriculum includes the learning of the wide range of
practical science policy, knowledge science methods (Drill down tree, Customer value chain analysis, SWOT
analysis, Quality function deployment, Failure mode and effect analysis, Inventive problem-solving theory,
Brain storming and so on) and the simulated study. Through these, students can do a simulated experience of
manufacturing in the second half of the semester.
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Fig.1. Flow of making things and engineering design scope.
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Learn the way of thinking 6th to 10th
(I)What is engineering design Mainlv conduct
(2} Meanings and objects of exercises

design -
(@ strategy of design Learn the technigue

(@) Design issues and goals (&) Risk study (FMEA) 11th to 15th
(5) Business - Marketability (7 Important factor ﬁ
extraction (QFD) roup wor

1st to 5th
Mainly on lectures

(@ Concept creation 1 Simulated experience

@D Expression of design
of design
(P Concept design
{9 Product design
(9 Process design

(9) Concept creation 2
(0 Concept selection

Fig.2. 15 lecture steps and contents of engineering design.
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Fig.3. Lecture planning and education method.
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O Concept design step
Tools to use; Creating a vision, QFD1

Product design step
Tools to use; QFD2, VE, Morpholegical chart analysis

Process design step
Tools to use; FMEA, QC 7- tools

Fig.4. Main tools used in each step
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. “Drawing of product”
"Product image" "Specification sheet”
"SWOT table” “Morphological analysis chart"

"simplified QFD"

(3 Process design (@ Presentation and evaluation |
Process design for how to realize and
create Evaluation of everyone
rticipatingin the class
"Process Flow™ participating
"Work Procedure for Main Operations”

"Simplified FMEA"

Fig.5. Results required in each step.
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(b) Challenge image, QFD and SWOT analysis.
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(c) Product drawing and specification.
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(d) Process flow and simplified FMEA table.

Fig.6. Examples of student achievement.
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Fig.8. Achievements of group work.
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Fig.9. Description sheet for learning evaluation.
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(b) Selection table of research field by target
weighting method.
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(c) Narrowing-down reselection table for research
fields by weighting method.
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(d) Drill-down of technology elements that make up
the functional window (smart window)

[ Power Solar Power Solar Cell Commercial
generation (transparent) (colored) Power
ligh EC ph LC DS mode Blinds, Curtains
| Control
| Lighting EL(transparent) LED None
| Heating ITO heater Hot wire None
Display OLED(transp ) | LCD(transp. t) None
(Information)
Electrical Built-in External circuit None
control transparent thin-
film circuit
Operation Transparent Sensor-type External circuit
| touch panel external circuit
Surface Photo-catalyst Photo-catalyst Cleaning by
leani (visible light) (uv) hand

(e) Morphological element analysis of smart window.

Power
generation
Sunlight
Control
Lighting
Heating
Display
(Information)
Electrical
control

Operation

Surface
cleaning

Solar Power
(transparent)

EC phenomenon

EL(transparent)
ITO heater
OLED(transparent)

Built-in
transparent thin-
film circuit
Transparent
touch panel
Photo-catalyst
(visible light)

Solar Cell Commercial
(colored) Power
LC DS mode Blinds, Curtains
LED None
Hot wire None
LCD(transparent) None
External circuit None

Sensor-type
external circuit

External circuit

Photo-catalyst
(uv)

Cleaning by hand

(f) Element configuration of smart window.
(Research results achievable in the short term)

' Power Solar Power Solar Cell | Commercial
| generation (transparent) (colored) | Power |
Sunlight EC phenomenon LC DS mode | Blinds, Curtains
| Control |
Lighting EL(transparent) LED | None
| Heating ITO heater Hot wire | None
Display [RLIGENEEU G LCD(transparent) | None
| (Information)
Electrical Built-in External circuit
control transparent thin-
film circuit
Operation Tr P t S type External
| touch panel external circuit circuit
Surface Photo-catalyst | Cleaning by
 cleaning (uv) hand

(g) Element configuration of super smart window.
(Research results achievable in the medium term)

Power Solar Power Solar Cell Commercial
| generation (transparent) (colored) | Power
Sunlight EC phenomenon LC DS mode Blinds, Curtains
Control
| Lighting EL(transparent) LED None
Heating ITO heater Hot wire None
Display (/B [{ETERETEL Y LCD(transparent) None
| (Information)

Electrical Built-in External circuit None
control transparent thin-
| film circuit |

Operation Transparent Sensor-type External circuit
I touch panel external circuit |

Surface Photo-catalyst Photo-catalyst Cleaning by hand
cleaning (visible light) (uv)

(h) Element configuration of hyper smart window.
(Research results to be finally achieved)

Fig.10. A certain graduation research policy directed by
engineering design.
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