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Background: Computational Building Physics

PSE: Problem solving environment
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Background: Scale levels Building physics

~Mm ~km ~m ~mm

* [mm] Material Physics
 [m] Building Physics
* [km] Urban Physics

* [Mm] Climate Physics
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Scale level [mm] Material Physics
Moisture induced damages
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Scale level [cm] Building systems Physics
Thermal bridges
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https://sites.google.com/site/josvanschijndelhomepage/modelgallery/Screen5.tif?attredirects=0

Scale level [m] Building Physics
Indoor climate performance & design
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Scale level [km] Urban physics
Urban climate performance
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Scale level [Mm] EU physics
EU climate scale performance & design
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Academic Course on Research Methods

* The basic idea is to introduce four common research
methods:

Literature study
Experiment
Simulation

Data analysis

to first year students.
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Academic Course on Research Methods

 Rubrics
« TT: Skills
« ET: paper

Topic Excellent Good Fair Unacceptable
T Literature Several reputable A few reputable Material is A few background
7.5% study skills background sources packground directly copied | sources are used
were used and cited sources are used | and and cited correctly,
correctly. and cited background but some are not
correctly. sources are reputable sources.
cited
incarrectly.
TT Simulation Students are provided Students are Students are Students did not
7.5% skills with a realistic provided with a not provided provide any
’ simulation of lab realistic with an simulation
activities that can be simulation of lab | accurate
customized for the final | activities simulation of
repart lab activity
TT Data The relationship Thea relationship The The ralationship
betwean the variables is | between the ralatianship betwaen the
7.5% An_alysis discussed and patterns | variables is betwean the variables is
skills logically analyzed. discussed and variables is discussad but no
Predictions are made trends/pattems not discussed. | pattems, trends or
about what might logically predictions are
happen if the analyzed. made based on the
experimental design data.
could be changed.
TT Experimental | Experimental errors, Experimental There is no Experimental errors
7.5% skills their possible effects, errors and their discussion of | are mentioned.
) and ways to reduce possible effects errors,
errors are discussed. are discussed.
ET Literature Several reputable A few reputable Material is A few background
10% Sources background sources background directly copled | sources are used
were used and cited sources are used | rather than and cited correctly,
correctly. Material is and cited put into but some are not
translated into student's | correctly. Material | students own | reputable sources.
own words. is translated into | words andfor | Matarial is translated
student's own background into studant's own
words. sources are words.
citad
incorractly.
ET Introduction | Proklem is clearly Problem is Problem is net | Missing research.
208 stated. Includes a stated. Research | stated. Problem stated
detailed research is incomplete. Limited incorrectly.
section of the project. research
section.
ET Methods Materials and Materials and Materials and | Materials and
20% Procedurs ara well procedures were | Procadures Procedure were not
explained in detail. partially ware not understandable. No
Errors were discussed. | explained. Some | complets. figures included.
Relevant figures were detail missing. Ermors were
included. Errors were not not discussed.
fully discussed. Figures were
Flgures left out.
were/were not
included.
ET Results and Data tables and graphs | Some data tables | Data tables No data tables and
included. Written and graphs and graphs graphs included.
20% Conclusions explanation provided of | included but are Conclusion is
data tables and graphs. | mere is needed. incomplete. incomplete or
Figures included. Partial Missing missing.
Cenclusion discusses explanation of explanation of
future research. tables and data tables
graphs. Limited and graphs.
figures. No figures.
Conclusion is Conclusion is
incomplete incomplete.
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Students Doing Simulation before

Experiment

« Students use a Comsol app

D
File
L 0 on
Ly: 40 cm
Lz 19 o
DL 24 cm
D2 22 an
D3: 1 cm
D4: 3.2 [l
R: 7 on
k_EPS: 0.03¢  W/mK]
< EPS: 1450  NkgK

Plot Geometry

rho_EPS: p. i) kg/m® 3 _
QR EEE

Kook : WimR surface: Temperature (degC) Arrow Surface; Total heat flux
cair 000 Nikgk el b
rho_sir: 12 kg/m®

ksample 02 W/mK
csemple 1500 Vikgk)

rho_sample: 1200 Iog{m;

he: 17 W/ m K

Te 2 *C

Qlamp: X w
Compute |
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Students Doing data analysis on the

Sensor Output

e Students Calculate heat conduction coefficient of the
sample using the time series of simulated sensors

 This calculation method is identical if real sensors are
used in the experiment

e Students compare the calculated heat conduction
coefficient with the input value and learn that this is a
verification.
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Students doing the Experiment

Figure 1. Setup of the experiment

Where:

1: EPS Box

2: Heat Source

3: Electrical Power Meter
4: Ventilator

5: Data logger

6: Thermo-couple

7: PVC reference sheet
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Students write their first Scientific paper

Research Project Tu{f::.:: -
TITTI0 360 201 55 (300
1" Riesearch Project
Methods to accurately determine the thermal condnetivity of
poelymethylmethacrylat
Ancnymeus®

*Ercliniscile Unieamiiei Kindlarrey Oaw Coleci 2 Findhomn 5615 AZ, Tie Kreviondy

et

nd-n-nm fae of PREA. Thees th et DT A-emaihond,
tha e of| h-ﬁ-h-h--i-m-n-ﬂq mu#-wﬂhm
sen, tha uthor irveakgatod fhe wasce moars of messteing o melerial s Sl conducivity, s well i te Hitaion wed ivniages of each
The rssnch sxperiment ind conpeler sisniliion s e Foerer's h#ﬂh#“#umhw

conductivity of PalbA, St the DT A-mood mmy alan bo wasd with twice the leed of Firsdly, 1k dvagita ity
practiond kvt o v of b cdibrstion erorn, e the |oet sccims, Gough tea v likely dus (o lhe demselary st of e

simelrto il

The reserch conchdad i, sthoegh Forie's lu persio. by S the st t ol e cheia i iy the DTA-methad
b rrmialion msthd saay b impuresd with e waa of & e precasty ki selomos sl md e e of & o in-degrh o
SEIRICLELES TR prgmea

Eayeords: Tharal cmducivity; FUA; Fooriec's low, DT A-mofbod, Otracl sisnlaion
1. Intradictin

T pecenl Feae bt (e deiﬂmluwmmm-mm-l_m
By il fhands, gevesrenents sl the

COT enastons sy b echisved By, trosidings more effectively, so thal les enengy B required whs beating fhem up.
o conling Bem down, Thermal cundnivity Serefime heeon es & s of peducing 002 endsions and, therelore, by wsessing
e coeductivity of  periouler malesil, o0 i ahile b mare ¥ it st et becoalatiegg material

The iareilier of Nesd Ippens via fhoee maure, comvection, ridistios and copdustion. Heal ranaler via coavection osom ina.
ol {ehot Byl o s M) whin articles mewe hom o hottes, and Secefiore less dense region of o materal, 1o @ sobder ind

mcleciiles Semeelve W ofbes
uleeilused in the comsirection sechor poasens dilSarent bvel of fheemal conductivity, When e herml
conduetivity of sschmatertils i deiermined with grester acenasy, il milerials may then be il more ellicseily in
ﬂu“hﬁww wmuwuhmum The methodolegical chedos
i dsermining the mﬂumuw-ﬁn pesmetry of the saterial tesled, 4 well as its
Emessiars and e migninide of the expectad thermal conductivity [1]

This study shall Fases on polymethylmetbieryla (PROUA ) and fall 1y 1o il the matenial in the mosl accunits peamer
b falfil e pesearch i The sm of this pessunch aedy f50e eompare seven metheds of detemining the el conductivity

Technische Universiteit
ez e Eindhoven
University of Technology

PAGE 13




