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Past, present & future of I02081
Modelling

.

We are changing

v
We consolidate the content.

v

[ We continue to improve. ] Consolidate the content

Improve the content
N Consolidate the scheme
Change to English course

3
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The content
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Education methods - Towards your
competences

\WE share our
knowledge

P-L-3
Mechanics

Faculty of Indusirial Design Enginearing
Diafft Universdy of Technology

102081
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Education methods - Towards your
competences

\WE share our
knowledge

Workshop P-W-M-1: The slow-closing toilet seat

IS YOU learn for
S e yourself, let the
W — ..

I knowledge sink in
TM-0 ’
el
| ! |
Bl L -;@qg%sin(a)- FOL=0
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Education methods - Towards your
competences

\WE share our
knowledge

102081: Team F P-A-1 Assignment

Lectures

A more effective pressure sprayer

DE-10- TUDELFT

YOU learn for

yourself, let the
knowledge sink in

20122013
Asthored by: The Modelling Team

Ficton case sy, for adhscaion csly
Gamma® is 2 cademark of Gamma BV

YOU put your skills to
work, learn to be critical,
gain experience
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Education methods - Towards your
competences

\WE share our
knowledge

Lectures

YOU learn for

yourself, let the
knowledge sink in

YOU experiment
in the lab

YOU put your skills to
work, learn to be critical,
gain experience

3
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Education methods - Towards your

competences ﬂ»

YOU use the

computer (not the
other way around)

\WE share our

Lectures knowledge

YOU learn for

yourself, let the
knowledge sink in

YOU experiment
in the lab

YOU put your skills to
work, learn to be critical,
gain experience

3
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Education methods - Towards your
competences
YOU use the

computer (not the
other way around)

\WE share our
knowledge

102081

Modelling YOU learn for

yourself, let the

YOU experiment
knowledge sink in

in the lab

YOU put your skills to
work, learn to be critical,

]
TU Delft Challenge the future 13
e




The puzzle

Education methods

Facilities

Knowledge

Time limitations

3
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Sections in the

schedule

April 22, 2013
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é Date =

Content, Date, Time and place of an event

—
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Index, Presentations,

Reservations

Types

- General

- Mathematics

- Product Modelling
- Human Modelling
- Exam

ategory——J

| - Introduction

L - Lecture

A - Assignment

W - Workshop

D - Demo

Q - Questions & Answers




Problem based learning
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General lectures:
The Modelling Framework - Modelling is the way
of thinking

idies:

pody
g =




Mathematics lectures
Mathematics lectures

Laptop usage

You may bring charged

laptops to Mathematics
lectures.

4
| v . |
| | ,

Review of Differential A_’_ First order ODEwke ic T | ‘
equations I""| Analytical Solutions ! Tt L

First order ODE i G . :

. . . : ! . radient decent

Mathematical Functions » Numerical Solutions, ) Gradient L

Euler Method ' optimization

Second order QODE

Numerical Solutions with Maple

2 Mallle - T 5 ¥

“* ODE: Ordinary Differential Equations



MapleDoc for Maple®
4 . )

Maple will be a useful tool

we will help you
step by step

th learning
/// pg'lence

(/A

<«

4 MapleDoc

Erik W.’i'hnmassen M.Sc
Faculty of Industrial Design Engineering
Delft University of Technology

TUDelft
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Case studies in Product modelling Tangible physics

Laptop usage Case study: Thermodynamics |

DO NOT

Case study: Fluid mechanics

P-L-1~P-L-3 \/

0P Case study: Mechanics I
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G
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Case studies in human body modelling -
Discovery yourself

e e e

=/ ___human body

Un

T B ——

SRS Case studies in

- szmodelling == - =\




The complete learning line

. . < g First order ODE

Review of Differential equations > Analytical Selutions

: b A

: First order ODE

! Mathematical Functions t »> Numerical Solutions, —=—t—> Gradient ¢ » Gradient decent optimization
‘ Euler Method | L - ; ] L 2

Second order ODE

" Numerical Solutions with Maple

Review of Statics and Dynamics
¥
A 4
‘ The modelling framework 5 Case study: Thermodynamics | —
v : | v v
‘ System — b- Case study: Fluid mechanics — ﬂ Evaluation t » Optimization ‘ ‘

w-b Case study: Mechanics I

~4;b- Case study: Anthropometry

Case study: Biomechanics

%
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Review of Differential equations

I w'c- ;
i LIVE!W e

Analytical Solutions

Thank you: Collegerama

We will try to record all key lectures

A4
First order ODE
Mathematical Functions > Numerical Solutions, — Gradient ——» Gradient decent optimization
Euler Method
Second order ODE
Numerical Solutions with Maple
Review of Statics and Dynamics
. ¢ "
Y |
The modelling framework ——-ip  Case study: Thermodynamics *-f
Y A 4 h 4
System +——1ip Case study: Fluid mechanics > Evaluation l > Optimization

—-b Case study: Mechanics

i Case study: Anthropometry

Courtesy of http://www.picgifs.com/graphics/cameraman/

]
TUDelft

Case study: Biomechanics
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Smaller groups, more attention (2 persons per group)

Zl

:
|

4

\, Not in the Exam

\ Assignments



Lecture sequences
are different for differt_ant teams

N e e
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e =
o e
i e
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Team T

BB Start from Thermodynamics |i§

Team T. P-A-1

Choose one subject for assignments (P-A-1,2)
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%‘ === o i i " ] vt
e = e
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[ St}

B - Mol - 301301 Od

review another Team: P-A-2

il%is‘hf_

- Team F
N |-

Team F: P-A-1 NS

E = - | —
II = iﬂ | How long will the juicef How long will the et feasm e~ foee
EE : 2 be cooled? e work? |
i == ] R | _— = |
St | =
} o | =
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n total there are four assignments

nent ] ( PAL ) p-A10ral | ( H-A-1Poster
ours | experlments presentatlons presentations ), |




Ne will help you to solve a practical
design question

Two staff will help you in a studio

Part A: Tuesday 5~6 hour, Thursday 7~8 Hour

Part B: Tuesday 7~8 hour, Thursday 5~6 Hour

A
. goEsup, the urh!rlnesdwn {ref. mtlxlkn,wkbeﬂla nm‘wlcrsnsaw}
*| |Desen
brief. Question:

starts to swing by ki the force sabout 100N force, the time is
eyl gy 5 i i 5 time:

| o w o mwood.m-h. $700
i [, T ey qmazgum ik :i‘ meters), the widthis 0.2 m and the thickness is 0.1 m
5 :

§ Negeotthe ymm
Neglect the air friction




[he sequences

of the workshop

10 highest of these 11 workshops will be
counted as 20% of the final grades

r =R

G-W-1 [{ PW-1 (| PW-2 { PW-3 || PW4 || PWS5 [{ PW-6 [{ HW-1 G-W-2 G-W-3 G-W-4 G-W-5
P-W-T-1 H P-W-T-2 H P-W-F-1 H P-W-F-2

GW-1 f=—d===—zz====t-- ——zre=ma———=z——n: P-W-M-1 H P-W-M-2 H H-W-1 G-W-2 G-W-3 G-W-4 G-W-5
P-W-F-1 H P-W-F-2 H P-W-T-1 H P-W-T-2 e




[he workloads

(o N

Lecture

Workshop

Assignments & Self-study
111 hours, 63.1%

hn

0
2 ] ] 5 6 T

0 1 8 o

Lectures Workshops|  Weeks
= Assignments & Self-Study

This graph  Mamnie 16




JDrganization: Team, Studio, Part and
Index

T YR P-A-1,2 Groups, Workshops




Jrganization: Team, Studio, Part and Index

Prepare for the exam h

¢

' lecture | « Different locations | | « Different e Different groups
es of workshops workshop hours

e, vornogs.



S03-A-01
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An example — Group

Jrganization

DEer review

(2 students per group)

review

(2 students per group)
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Questions & Answers — Drop-in
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Reserve capacities — designed for the
unexpected

K 3 reserve lectures, 1 reserve workshops \!

& 1 reserve Q&A

|
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Exam dates & format

;;"T'.',‘,."'"'—" S - — E—— T 1
102081 — Modelling — 2011-2012 Question sheet 1 of 3
x| Lxaminaten. 9:00am~12:00pm, July 5, 2012 PhySICS qllCSthl'lS £ 23 |
3 Tnfo | Please read the following instructions
A P
- 1. There are 3 pages of questions, 4 pages of physics answer sheets and 2 pages of erzonamics answer sheets in the exam -
2. In total there are 8 questions, 4 physics questions named PQI to PQ4 and 4 crgonomics questions named EQL to EQ4
E 3 Plense pus the answers in fhe right bes in fhe answer sheet
¥
Tnfia 2 ‘ The formulas
L
J— E— o e o L e y
r { InCx3) = inzzgm. jm:;m G b) O} clems [ R
= spring Carper ity g Darsger _ o B E
o2t EaE - G M= o | = : i
JER— E— Lt L oV i L&
- o 0 = n oL, n
» !
et ot gl Lo dOlr) Dy o | brosure: U
3 HA) B e (O -— —
jl2 = ff‘m 710 @ (T T} Lz e ] I A
7 z -
X Serhned wh b aricell b — sl B0 B B on o % ocnstant o
4 Sotrsiems ey T, T, s TR ey rre =
:gﬂ I'he Seesaw: Modelling and Evaluation
] A seesaw is u long, narrow board pivoted in the middle so that, us ane end goes up, the other
2 Torsion springk goas down. ik
k. Angular dampere '
p ‘Question A: 'T'wo children ‘mass m, sach) sit on each side of the ssesaw, and ane of them
starts to swing by kieking the ground with farce F for a short moment to. Tild a mathematical

e

B !
i grn L ey

model to deseribe the movement of the seesaw.

We choose:

1. the seesaw rolales abeul [he center of the bourd, and both children sit al the end ol the bourd;
the total 1ength of the heard is T. and the mass of the board is ms, which is larger than the mass
of a child,

2. atorsion spring (spring constant k) and an angular damper {damping coefficient ¢) are

| installed at the center of the seesaw,

| 3 ta neglect the mass of the handlle and to neglect the air friction;

| 4 ta use point mass to approximate the mass moment of inertia of both children and both sides
of the hoard.

bl o givon poirs o D ooim (il Legron
x|f\

‘ A
A AN i
I o | po | ie\/.‘m"ﬂ'sa 0
=\ VLYY

v

Wilh the original design perameters, afler the kiok, the response of the syslem is presenied in
the figure on the left. The client wants you to adjust the design parameter(s) in order to reduce
the freqmeney of the vibration, Le, increase time span t* shown in the fignre,

Question B:
Which parametens) do vou suggsst to change? Why?

The Spla

The splash
challenger

¥
sh Challenger: Modelling, Simulation and Evaluation

Witha big watcr tark, the splash challengor is able o spray water rough several orifices Lo
amuse cluldren in the playgronnd.

Questions:
Considering u two-orifice splash challenger us shown in the skelch:

A Predict fhe remuining height of water 6 seoonds after the start of the play:

B. Manuficturmg crrers lead to syslemats vanation of the diameters of onifices. This will
affect the flow rate. Evaluate the sensitivity of the heipht of the water at 60" second with
respect o the varying diameter of orifice 1.

We Linow:

1. the shape of the tank is cylindrical and its diameter (D) is 1 meter:

2. the height diffarence (I1,) between the two orifices is 30 cm:

3. the initial height of water (Hg) in the tank is 1 m rsgarding erifice 1

e shapes of both orifices are circular; the diameter of orffice 1 (D1} is 3 cm and the
ddiameter of orifice 2 (Dy) is 2 em; the discharge coefficiznt is 0.6 for hoth orifices

Page 1
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We ask your help to use 02081 index (1~3 digits)
Registered students already got it by e-mail

( 102081 Index, Example: 123 )

eCommunications

102081

‘ Mom-lxmm'm1 Pencil
l L4

«Checking grades

0000000
1

me, please print in block leters Signature
Group Number:

Studept 1 Name

Stucly number

102081 Index 00K
..... Hame

Stucly number

102081 Index

A single wheel bike: Maode

]
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Grading (= 6 is a pass)

H-A-
P-A-1 15% 15% of -
of 40% 40% Assignments =5
@ [ J @ @
P-A-2 5% H-A-2 5%
of 40% 40%

Exam =5

40%

[ Workshops =5 n e Not presented
L 20% |

11

We1oW-11 | e Progressing

]
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Enrollment & Questions

roup enroliment

The enrolment tool will be available on Blackboard from
11:45AM till 19:00 PM today.

Questions? G-Q-1 is the next session

In 102081, before you call 112

Try

Y. Song (Wolf)
015 -27 88286, y.song@tudelft.nl

English and very poor Dutch service only

]
TU Delft Challenge the future 41
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Preparation

( Enroll in blackboard )

( )
® [nstall Maple®

® Charge your laptop

® This week: Lectures &
Workshops

]
TU Delft Challenge the future 42
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The Modelling Team

Boyi Wong
Christos Spitas
Daniel Den Bosch
David Peck

Edgar Rios Soltro
Emiel van Elderen
Ernest van Bremen
Fred den Elzen
Herman Broekhuizen
lemkje Ruiter
Jasper Henny
Jeffrey Tchai

Jo Geraedts

Judith de Groot
Leen Bogerd
Leon Kuiper
Marc Tassoul

Marina Wellink
Paulien Veldhoven
Peter Loeffen

Renée van der Wijden
Rianne Laan

Richard Goossen
Roel Somers

Sander Minnoye

Yu Song (Wolf)
Zoltan Rusak

\\
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