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Engineering and Science
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* Science
- Learning what God has created..
- Exploring the universal low working on things
already exists
* Engineering I
- Creating novel things
- Exploring concrete ways “technologies” to realize
new features
- “Technologies” backed by advanced scientific
researches

- Applying scientific methodologies to artifacts
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Methodologies of Descartes l
(Scientific Methodologies)
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« Avoid precipitation and prejudgment I
- Including nothing in my conclusions unless it presented itself so clearly and I

distinctly to your mind that there was no occasion to doubt it.
- Denoising

« Divide each of the difficulties
- Into as many parts as possible..
- Analyzing
¢ Think in an orderly fashion
- Beginning with the things which were simplest and easiest to understand,
and gradually and by degrees reaching toward more complex knowledge..
- Integration

« Make enumerations so complete, and reviews so general I
- Reviewing so general, that you would be certain that nothing was omitted..
- Verification
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Flying Machines I
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* Helicopter (Aerial Screw)

Spiral (screw)
If this instrument made with
a screw be well made - that
is to say, made of linen of
which the pores are stopped |
up with starch and be turned js
swiftly, the said screw will
make its spiral in the air and
it will rise high..
(Leonardo da Vinci)
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René Descartes (1596 - 1650)

» The founder of modern philosophy and
modern science..

» Discours de la methode
(Discourse on the Method)

- Discours de la méthode pour
bien conduire sa raison, et
chercher la vérité dans les
sciences (F)

- Je pense, donc je suis (F)
- Substance dualism
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Main Premise I
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* A subject of analysis already being there

- Only scalable things should be scientific targets..
(by Okamoto / Tokyo Univ.)

This premise does not hold true

=) in the engineering..

* What’s methodologies in the engineering?
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Design

 Truly creative effort in the Engineering
- Forming and polishing an image of object
« Making an artifact

- Then, discussing its behaviors and performances
« Analyzing the artifact

- Different start point from the scientific approach

Natural Science and Engineering

 Similarity between the Engineering and the
Art
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Wisdom of the Fabrication

* Dialogue with the complex systems
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PDCA Cycle in the Engineering

* PDCA cycle (Deming cycle) (from Wikipedia)

- Plan: Establish the objectives and processes necessary to
deliver results in accordance with the expected output (the
target or goals) (also a part of the targeted improvement).

- Do : Implement the plan, execute the process, make the
product. Collect data for charting and analysis in the
following "CHECK" and "ACT" steps.

— Check : Study the actual results (measured and collected
in "DO" above) and compare against the expected results
(targets or goals from the "PLAN") to ascertain any
differences. Ad

- Act : Determine where to apply changes
that will include improvement of the Check Do
process or product.

Plan

Goals of the Engineering

Given goals (existence of optimum solution or
satisfying solution)

Qualitative goals (possibility of unpredictable
improvement)
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The Chicken and the Egg

» Novel sciences arising from technologies

- Watt’s steam engine
* A heat engine that performs mechanical work using steam
* Thermal dynamics: raising energy efficiency of steam
- Vehicle and airplane
* Non-human-powered machines / Flying machine
* Material mechanics, combustion science, hydromechanics

* Novel technologies arising form sciences

- Nuclear power generation
* Relativism

- Superconducting technology
* Quantum mechanics



Leonardo da Vinci’s Method
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* Observations of natural objects / reverse-

engineering and ectyping / transferring to
mechanical features

[Volo degli uccelli] Observing, anatomizing, tracing
birds for researching mechanisms of the l

wingstroke
« Scientific studies
* Anatomy
» Engineering and inventions

Flying Machines
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e Ornithopter
- “Do not emulate non-bat..” (Da Vinci)

Flying Machines
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* Helicopter (Aerial Screw)

Spiral (screw)
“If this instrument made with
a screw be well made - that
is to say, made of linen of
which the pores are stopped
up with starch and be turned (5
swiftly, the said screw will
make its spiral in the air and
it will rise high..” (DaVinci)
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 Flying Machines
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» Parachute

- “If a man have a tent of closely
woven linen without any apertures,
twelve braccia across and twelve
in depth, he can throw himself
down from any great height I

without injury..” (Da Vinci)
- “Braccia” refers to an “arms length”

=

- The Number of Rotor
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* “Two rotors” is basic

configuration.. Z

- Even a toy helicopter has
two rotors..

- “Take-tonbo” has only
one rotor.. why?
» External vs. Internal

- Helicopter has Internal
power source

- Take-tonbo has
external power source

- How about “Takecopter”?
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Let’s Think..
PECE SR
* Why Da Vinci’s helicopter can not fly?

- Wood screw? or Drill?
— Where is female screw?
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Why incomplete ?
LT A

* No comment about any material and power
source.. I

* Interest only in ideas for mechanisms
- Forms and their behaviors

- Whether they work actually or not
is another problem..
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