
A – lab NEMS



- Sync ǰ Systèmes couplés
- Pendule Double - Système chaotique
- Boîte dǵisolation acoustique

Advanced NEMS Lab
Lab projects



� Quǵest-ce quǵon va faire?
� Design & Fabrication dǵun système de résonateurs couplés
� On mettra sur place la démonstration de synchronisation

Projet 1 - Synchronisation
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2 1-2 Groupes ǰ 3 personnes par groupe approx.



� Quǵest-ce quǵon va faire?
� Étude Analytique du système
� App pour modéliser le système
� Design & Fabrication dǵun système physique
� On mettra sur place la démonstration

Projet 2 – Pendule Double (ou triple -)
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� Quǵest-ce quǵon va faire?
� Étude du design et des matériaux
� Important ǰ en gardant (peut-être un air flow)
� Design & Fabrication de la boîte

Projet 3 – Boîte dǵisolation acoustique
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4 1 Groupe ǰ 3-4 personnes



� Mercredi prochain 
� 15.12
� Polydôme
� 14-16h (série dǵexos de Mec Vibra)

� By email:
� Guillermo.Villanueva@epfl.ch

For questions…
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B – Egg drop challenge



The Egg Drop 
Challenge
Tobias M. Schneider (ECPS)
Guillermo Villanueva (NEMS)

5



SpaceX Crew Dragon splashdown 

Challenge͗ Pƌoƚecƚ ƐenƐiƚiǀe ͚caƌgo͛ on impacƚ͙ using structures of minimal weight 6



Challenge: Protect an egg when dropping it

Task: Construct device protecting raw egg for maximum drop height 
giǀen Ɛpecified conƐƚƌainƚƐ ;ǁeighƚ͕ maƚeƌialƐ͕ acƚiǀe componenƚƐ͕͙͘͘Ϳ

Examples: 

7



The competition

� Giǀen conƐƚƌainƚƐ ;ǁeighƚ͕ ͙͘Ϳ
� Find an optimal solution in groups of 3

� Approach: dampers / parachutes ͙͘͘
� Material choices / structures 
� Back-of-the-envelope calculations / physical reasoning ʹ when does the egg break?
� Simulations
� Experiments / Tests

� Competition: 
� Minimum weight of protective structure to survive a drop from BM 6th floor

� Constrains:
� Lighter than XX grams (XX to be defined)

8
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� Mercredi prochain 
� 15.12
� Polydôme
� 14-16h (série dǵexos de Mec Vibra)

� By email:
� Guillermo.Villanueva@epfl.ch

For questions…
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C - UNFold



L’art de la Godille
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L’art de la Godille

Projects at 
3
UR
MH
W�G
¶,Q
Jp
QL
HU
LH
�6
LP
XO
WD
Qp
H

*
Dp
WD
Q�
5
D\
QD
XG

2

*RGLOOH j�81)R/'*��5RXGDXW��L’art de la godille



L’art de la Godille

Projet 1 : système de contrôle
pour les 2 moteurs
� /LPLW�VZLWFK�HW�KRPLQJ�
SURFHGXUH
� &RQWURO�LQGHSHQGHQW�HQ URWDWLRQ�
HW�HQ SLWFK

Projet 2 : plateforme de mesure
de forces
� 0HVXUH GH�OD�SRXVVpH H[HUFpH
SDU�OD�*RGLOOH GDQV�XQ�EDVLQ
� &DOLEUDWLRQ�HW�YDOLGDWLRQ
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D – Lab LA



Ingénierie simultanée 2022

Laboratoire d’automatique

christophe.salzmann@epfl.ch



Mini Segway challenge

Multi-years challenge

Year 1 : initial mechanical setup + stand up control
Year 2 : path following/tracking + communication
Year 3 : crowd control via camera tracking

Nbr etudiants:  16
Responsables:

Christophe Salzmann



Babyfoot fine control

Nbr etudiants:  2
Responsables:  Christophe Salzmann

Improve strategy and tricks
Programmed in LabVIEW !



QUBE Extension(s)

� New support for remote experimentation (cameras, usb, power)
� New extensions for the QUBE
� Design hardware and related controllers

Nbr etudiants:  2
Responsables: Christophe Salzmann



Bouncing table(s) v1 -> v2

� Build and control a bouncing table(s)
� Mechanical design
� Controller design
� Vision

Nbr etudiants:  2-4

Final project will bonce between two or more tables
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Bouncing table(s) v2

� Build and control a bouncing table(s)
� Mechanical design
� Controller design
� Vision

Nbr etudiants:  2-4

Final project will bonce between two or more tables
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E - Biomobile



Association biomobile
Présentation EPFL - Projets d’ingénierie simultanée



Présentation

Mission:

Réalisation de véhicules maximisant le recours aux ressources 

renouvelables:

� Utilisation de matériaux végétaux pour la structure de la voiture 

(fibre de lin, époxy biosourcée, bois,…).

� Propulsion à l’aide de carburants issus de déchets organiques.

Participer à la formation d’étudiants par l'intermédiaire de projets

multidisciplinaires, motivants et novateurs.



Projet : Conception innovante des roues

L’objectif : A partir d’un cerclage réalisé en fibre de lin, concevoir les moyeux et 
un système d’accroche des rayons basé sur l'utilisation de fils.

� Etape 1: Etablir les cas de chargements et déterminer les efforts en jeux.

� Etape 2: Concevoir plusieurs solutions et établir le dossier de fabrication

� Etape 3: Tests mécaniques, analyses et choix de la solution

� Effectif: 2-3 étudiants



Contact

Plus d’informations sur notre site :

www.biomobile.ch
Adresses de contact : 

perraudin@biomobile.ch
coordination@biomobile.ch

022 546 24 56



F - Create



6HUYLFH�5RERW�&RPSHWLWLRQ�� 5RER&XS�#+RPH CREATE Lab
:KDW�LV�5RER&XS�#+RPH" $ERXW�WKH�SURMHFW�� /RQJ�WHUP

:KR�ZH�DUH�ORRNLQJ�IRU$ERXW�WKH�SURMHFW�� QH[W�VHPHVWHU

Ɣ $QQXDO�LQWHUQDWLRQDO�FRPSHWLWLRQ

Ɣ 7HVWLQJ�VHUYLFH�URERWV�LQ�UHDO�OLIH�VLWXDWLRQV

ż ,QWHUDFW�ZLWK�KXPDQV��YRLFH�FRPPDQGV�

ż 1DYLJDWLRQ�LQ�D�URRP

ż 0DQLSXODWLRQ�RI�REMHFWV

.LFNRII�
�1RZ�

3URWRW\SH�URERW�
������:LQWHU�

5RER&XS�
&RPSHWLWLRQ�

������

6HOI�VXVWDLQLQJ�
VWXGHQW�SURMHFW

�RQJRLQJ�

Ɣ 'HYHORS�WKH�URERW�SODWIRUP��IUHVK�VWDUW�

Ɣ ,QLWLDO�WHVWLQJ�RI�FRQWURO�VHQVLQJ

Ɣ 3URWRW\SLQJ��VRIWZDUH�DQG�KDUGZDUH�

+DUGZDUH
�PHFKDWURQLFV�

9RLFH�UHFRJQLWLRQ�
	�EHKDYLRXU�WUHH

&RPSXWHU�
YLVLRQ 0DQLSXODWLRQ

Ɣ $SSOLFDWLRQ�RI�WKHRUHWLFDO�PHFKDQLFDO�HQJLQHHULQJ�WR�D�UHDO�ZRUOG�SUREOHP
Ɣ ,QWHUHVW�LQ�GHYHORSLQJ�URERWLF�V\VWHPV
Ɣ :DQW�WR�OHDUQ�DQG�ZRUN�RQ�D�WHFKQLFDO�LQWHJUDWLRQ�SURMHFW
Ɣ 3RWHQWLDO�LQWHUHVW�LQ�FRQWLQXLQJ�WKLV�SURMHFW�DIWHU�WKH�QH[W�VHPHVWHU

6LPLODU�WR��6ZLVV�VRODU�ERDW��;SORUH��HWF���

Ɣ 6RPHRQH�NHHQ�WR�WDNH�D�OHDGHUVKLS�SRVLWLRQ��QH[W�WZR�\HDUV�

%DFKHORU�SURMHFW

*HQHUDO�UHFUXLWPHQW

Contact kai.junge@epfl.ch

KWWSV���KLVWRU\RIDL�ILOHV�ZRUGSUHVV�FRP���������KRPH��MSJ

0DQLSXODWRU�
'HVLJQ

0RELOH�EDVH�
GHVLJQ

&RQWURO�	�VHQVRU�
'HYHORSPHQW

(OHFWURQLFV�
'HYHORSPHQW



G – FlexLab challenge



Fabrics, Sewing, and Embroidery

Design goal: <RX�ZLOO�EH�LGHDWLQJ��GHYHORSLQJ��SURWRW\SLQJ�DQG�H[SORULQJ�DQ�LQQRYDWLYH�
WHFKQLTXH��SURFHVV��VWUXFWXUH��DSSOLFDWLRQ��RU�D�UHVHDUFK�TXHVWLRQ�WKDW�DGGUHVVHV�DQ�
H[LVWLQJ�QLFKH�LQ�VHZQ�RU�HPEURLGHUHG�IDEULFV�

8S�WR���WHDPV�RI�XS�WR���VWXGHQWV��2SHQ�HQGHG�SURMHFW��/DE�ZRUN�ZLOO�WDNH�SODFH�DW�QHZ�'//�

)OH[LEOH 6WUXFWXUHV /DERUDWRU\�± ,*0��&RQWDFW��SHGUR�UHLV#HSIO�FK

SGM - Projet d'ingénierie simultanée 2021-2022





Who cares?
� 7KH�IDVKLRQ�LQGXVWU\�XVHV����ELOOLRQ�P��\HDU�RI�ZDWHU��FRQVXPSWLRQ�QHHGV�RI��0��
SHRSOH�

� a������RI�ZDVWHZDWHU�ZRUOGZLGH�FRPHV�IURP�IDEULF�G\HLQJ�DQG�WUHDWPHQW�
� 2I�WKH�WRWDO�ILEHU�LQSXW�XVHG�IRU�FORWKLQJ�������LV�LQFLQHUDWHG�RU�GLVSRVHG�RI�LQ�D�
ODQGILOO�

� The fashion industry is responsible for 10 % of annual global carbon 
emissions, more than all international flights and maritime shipping 
combined. 

� ,I�GHPRJUDSKLF�DQG�OLIHVW\OH�SDWWHUQV�FRQWLQXH�DV�WKH\�DUH�QRZ��JOREDO�
FRQVXPSWLRQ�RI�DSSDUHO�ZLOO�ULVH�IURP����PLOOLRQ�PHWULF�WRQV�LQ������WR�����PLOOLRQ�
WRQV�LQ����\HDUV��

� (YHU\�\HDU�D�KDOI�D�PLOOLRQ�WRQV�RI�SODVWLF�PLFURILEHUV�DUH�GXPSHG�LQWR�WKH�RFHDQ��
WKH�HTXLYDOHQW�RI����ELOOLRQ�SODVWLF�ERWWOHV��7KH�GDQJHU"�0LFURILEHUV�FDQQRW�EH�
H[WUDFWHG�IURP�WKH�ZDWHU�DQG�WKH\�FDQ�VSUHDG�WKURXJKRXW�WKH�IRRG�FKDLQ�

https://www.worldbank.org/



Mechanical testing Innovative imaging (X-ray µCT)

$PDQQ�6LOYHU�WHFK�FRQGXFWLQJ WKUHDG https://www.youtube.com/watch?v=qiTmaCds2P4

Smart fabrics

��N�ISV

,Q�FROODERUDWLRQ�ZLWK

https://www.youtube.com/watch?v=qiTmaCds2P4


Mechanical testing Innovative imaging (X-ray µCT)

$PDQQ�6LOYHU�WHFK�FRQGXFWLQJ WKUHDG https://www.youtube.com/watch?v=qiTmaCds2P4

Smart fabrics

��N�ISV

,Q�FROODERUDWLRQ�ZLWK

https://www.youtube.com/watch?v=qiTmaCds2P4


H – Solar Boat



1



Swiss Solar Boat

2

Projet d'ingénierie simultanée



3

Objectifs

Renforcer 
l’apprentissage

Partager une 
aventure humaine

Sensibiliser aux 
énergies vertes

Proposer un 
concept innovant

S’inscrire comme 
un challenger 

sérieux



�



55

Monaco Energy Boat Challenge

භ Compétition entre étudiants et professionnels 
organisée par le Yacht Club de Monaco

භ Participation à la catégorie solaire: un pilote, 
des panneaux solaires, un design libre

භ Partage de connaissances

භ Promotion de l’innovation vers des énergies 
propres



6

http://drive.google.com/file/d/1zAxnsX1RWamBhzZlS9FvWMo4lUWH2GJV/view


7

භ 2ème place
භ Prix de l’écoconception

Résultats



Et après ? 

8



Projet 1 : Mesure d’altitude 

9
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Projet 1 : Mesure d’altitude 

භ FCU:
ӑ Board STM32 nucleo
ӑ Code C/Cpp
ӑ Programmable à distance (Raspi/USB)
ӑ Cerveau du bateau

භ PIDs controllers
ӑ Altitude
ӑ Roll
ӑ Pitch

භ Modèle Numérique du bateau
ӑ Code Matlab
ӑ Simuler le comportement du bateau

Control du bateau : 



11

Projet 1 : Mesure d’altitude

භ Actuellement : Palpeur 
mécanique 

භ Atout : Fonctionnel et simple

භ Désavantage : Sensible aux 
rebonds, pas très robuste.  
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Projet 1 : Mesure d’altitude
Objectif du projet :

භ Etudier les différentes pistes possibles : capteur Ultrason, Radar, 
Lidar, Caméra…

භ Regarder comment l’implémentation peut se faire en partenariat 
avec d’autres projets 

භ Rendre le système robuste : aux marches arrières, aux éclaboussures

භ Travailler avec l’objectif de l’efficience et l’écoconception (réduire la 
consommation et le poid) 



Projet 2 : Production du CUS 

13



Projet 2 : Production du CUS 

Composite Upper Structure 

14



Projet 2  : Production du CUS 

භ Production de la lower part en fibre de 
carbone : usinage des moules, 
préparation des fibres, mise en places 
des fibres 

භ Upper part en fibre de lin 

භ Etanchéité à gérer

භ Production doit commencer le plus  tôt 
possible (début février)

15



Projet 3 : Interaction Pilote bateau

16



Projet 3 : Interaction Pilote bateau

Objectif du projet 

භ Améliorer le cockpit actuel : design épuré, 

භ Refaire volant

භ Manche à balais pour les virages

භ Ajouter écran type “tesla” 
(code Javascript)

17



Projet 4 : Production vertical latéral

18



Projet 4 : Production vertical latéral

19



Projet 4 : Production vertical latéral

20

Objectif du projet 

භ Produire le vertical latéral en fibre de carbone 

භ Conçu par les étudiants en master de SSB

භ Renforcé par rapport aux verticaux en alu

භ Commencer la production au plus tôt 
(Janvier/Février)



Projet 5 : Production des foils

21



Projet 5 : Production des foils 

22



Projet 5 : Production des foils

23

Objectif du projet 

භ Production des foils V2, V3

භ Priorité foil latéral 

භ Designé par les étudiants en master de SSB

භ Commencer la production au plus tôt 
(Janvier/Février)



Projet 6 : Production de boîtes ultra légères, 
rack MPPT et capot latéral

24



Projet 6 : Production des foils 

25

භ Production de boîte ultra légère par vacuum forming

භ par l’expérience acquise, design V2 du capot latéral 

භ Design du rack MPPT et production de celui-ci



26

Bonus
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Thank you !



I – Duck road trip
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J – lab LBO



Shoulder Project

Pezhman Eghbali, Laboratory of Biomechanical Orthopedics (EPFL)
Patrick Götti, Service of Orthopedics (CHUV)



https://www.drgordongroh.com/

�Failure rate of shoulder arthroplasty is mainly associated with
mechanical causes

�Preoperative scanner images can be used to build finite element
modeling (FEM) to estimate mechanical variables

�Tasks: Use Python coding to automate FEM (Abaqus) from scanner
images (with existing triangular mesh)

Skills:
�FE modelling with Abaqus
�Python Coding



S. Mariaux et al, BMC Musculoskeletal Disorders, 2021

� Bone mineral density (BMD) is associated to bone strength, and several shoulder
pathologies (osteoporosis, fracture risk, osteoarthritis)

� BMD can be measured in the glenoid bone and proximal humerus from preoperative
scanner images

� Tasks: Detect the cortical and trabecular bone regions in the scanner images using
image processing and python coding

Skills:
�Python Coding



K – Rocket team



� PROJECT 
EPFL ROCKET TEAM 

�
'HVLJQ�RI�D�VPDOO�VFDOH�
VXSHUVRQLF�ZLQG�WXQQHO�

'RF�1R��
,VVXH��
�
'DWH��
3DJH��

����B:+B)'B63B��
��
����
�
���1RY�����
��RI���

�

�
��(3)/�5RFNHW�7HDP�������7KLV�GRFXPHQW�VKDOO�QRW�EH�XVHG�IRU�RWKHU�SXUSRVHV�WKDQ�WKRVH�IRU�ZKLFK�LW�ZDV�HVWDEOLVKHG��1R�
XQDXWKRUL]HG�GLVWULEXWLRQ��GLVVHPLQDWLRQ�RU�GLVFORVXUH��

,17(51$/�86(�21/<� 81&/$66,),('�
�

PROJECT PROPOSAL 
7LWOH�� Design of a small scale supersonic wind tunnel 3UHSDUHG�E\��%RXZDNGK�7DKD�

�

3URMHFW�� �����(3)/�5RFNHW�7HDP��SURMHFW�:LOGKRUQ� &KHFNHG�E\��:LOOLDP�&RWWLHU�

)LOHQDPH�� ����B:+B)'B63B���B683(5621,&B:,1'7811(/O� �

6XSHUYLVRU�� 3U��1RFD� �

� � 5HVSRQVLEOH�VLJQDWXUH�

PROJECT DESCRIPTION 
7KH� DLP� RI� WKLV� SURMHFW� LV� WR� EXLOG� D� VPDOO� H[SHULPHQWDO� VHWXS� WR� VWXG\� IORZ� LQ� WKH�
VXSHUVRQLF�UHJLPH�DQG�WHVW�LPSHUIHFWLRQV�RQ�WKH�URFNHW�ERG\���
�
7KH�ZRUN�VKRXOG�IRFXV�RQ�GHVLJQLQJ�DQG�
EXLOGLQJ� D� VPDOO� VFDOH� VHWXS� XVLQJ�
VXSHUVRQLF�DLU� MHWV�SURGXFHG�E\�SXPSV�
WR� JHQHUDWH� WKH� IORZ� DQG� VFKOLHUHQ�
SKRWRJUDSK\�WR�YLVXDOL]H�LW�DQG�UHFRUG�LW�
IRU�IXUWKHU�DQDO\VLV���
��

 

 
�

Skills needed �RU�WKDW�\RX�DUH�ZLOOLQJ�WR�OHDUQ�: 
x� 3K\VLFV��RSWLFV���
x� )OXLG�G\QDPLFV��
x� 0DQXIDFWXULQJ�
x� 6HQVRUV�
�

Number of students: 3      

�

Contact: 

WDKD�ERXZDNGK#HSIO�FK�

NHYLQ�PDUDQJL#HSIO�FK�
VXSHUYLVRU#HSIO�FK�

),*85(����6FKOLHUHQ�LPDJH�GLVSOD\V�WKH�VKRFN�ZDYH�RI�D�
VXSHUVRQLF�MHW��Credits: NASA Photo��
�

mailto:taha.bouwakdh@epfl.ch


L – Racing team



Design and Optimization of 
an in-wheel powertrain 
system

09/12/2021

VD/Powertrain



Design and Optimization of an in-wheel 
powertrain system

2

2EMHFWLYHV�

� 5HGXFH�ZHLJKW�DV�PXFK�DV�SRVVLEOH
� 5HGXFH�VL]H�WR�DFFRPPRGDWH�IRU�WKH�QHZ����LQFK�ULPV
� *HDU�ER[�OLIH�WLPH�RI�a����KRXUV
� 6L]LQJ�ZKHHO�DVVHPEO\�IURP�VWHHULQJ�DQG�VXVSHQVLRQ�QHHGV

)XQFWLRQ�

� 3URYLGH�D�OLQN�EHWZHHQ�WKH�
VXVSHQVLRQ��WKH�VWHHULQJ��WKH�
EUDNLQJ�DQG�WKH�W\UH

� 7UDQVPLW�HQJLQH�WRUTXH�WR�WKH�
ZKHHOV

In-wheel Motor - First Design



Design and Optimization of an in-wheel 
powertrain system

Compound Planetary Gear-Box -
First Design

Project divided into 2 simultaneous parts: 
Ɣ Gear box Design & opti
Ɣ Mechanical Integration

1) Gear Box:

Ɣ Literature study of the system (gear ratio, gear calculation)
Ɣ First iteration 
Ɣ Implementation on software KissSys (with carrier, shaft, 

bearings) 
Ɣ Validation of the design thanks to kissSys
Ɣ Continue iterations to get the optimal gear box (trade off 

between lifetime and efficiency)



Design and Optimization of an in-wheel 
powertrain system

Project divided into 2 simultaneous parts: 
Ɣ Gear box Design & opti
Ɣ Mechanical Integration

2) Mechanical integration

Ɣ Direct integration of gear box: 
ż carrier, shaft, planet bearings

Ɣ Hard work on lubrication and oil sealing
Ɣ Design of wheel hub and upright (metal 3D printing?)
Ɣ Choice of hub’s bearing

Cross section view of an in-wheel 
motor wheel assembly



Design and Optimization of an in-wheel 
powertrain system

Objective of the project for the end of the 
semester :

- full design ready to implement in 
september 2022 

- List of materials to be purchased
- cost prediction 

Associated tasks :

- literature study
- comparison of various solutions
- CAD/FEM
- Gears simulation on software KissSys
- topology optimization

Need 3 people for this project



Project Presentation
Aerodynamics - Rear Wing Design
09/12/2021



Rear Wing Design
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Objectives:

� 2SWLPL]H�WKH�/LIW�'UDJ�UDWLR
� 0DNH�LW�DV�OLJKW�DV�SRVVLEOH�
� 'HVLJQ�KDQG\�IL[DWLRQV

Function:

� 3URYLGH�'RZQIRUFH�WR�WKH�FDU

Mercury’s Rear Wing



Rear Wing Design

Objective of the project for the end of the 
semester :

- Full design of the new wing and 
Endplates

- Determination of optimal composite 
layup

- Full design of the fixations

Associated tasks :

- literature study of the system
- comparison of various solutions
- CAD
- CFD simulations
- FEM simulations



Project Presentation
Aerodynamics - Front Wing Design
09/12/2021



Front Wing Design
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Objectives:

� 2SWLPL]H�WKH�/LIW�'UDJ�UDWLR
� 0DNH�LW�DV�OLJKW�DV�SRVVLEOH�
� 'HVLJQ�KDQG\�IL[DWLRQV

Function:

� 3URYLGH�'RZQIRUFH�WR�WKH�FDU

Mercury’s Front Wing



Front Wing Design

Objective of the project for the end of the 
semester :

- Full design of the new wing and 
Endplates

- Determination of optimal composite 
layup

- Full design of the fixations

Associated tasks :

- literature study of the system
- comparison of various solutions
- CAD
- CFD simulations
- FEM simulations



Suspension Design adapted 
for in-wheel motor

09/12/2021

VD



Suspension Design adapted for in-wheel 
motors
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2EMHFWLYHV�

Ɣ *HRPHWU\�DGDSWHG�WR�LQ�ZKHHO�PRWRUV
Ɣ 'HWHUPLQH�DOO�RSWLPDO�VXVSHQVLRQ�SDUDPHWHUV��

ż 6SULQJV�FRHIILFLHQW
ż 'DPSLQJ�FRHIILFLHQW�
ż 6XVSHQVLRQ�OLQNLQJ�SRLQWV�RQ�FKDVVLV�DQG�ZKHHO�DVVHPEO\

Ɣ 0DNH�D�QHZ�IURQW�DQWL�UROO�EDU�DGDSWHG�WR�WKH�JHRPHWU\

)XQFWLRQ�

� &UHDWH�WKH�RSWLPDO�OLQN�EHWZHHQ�WKH�FKDVVLV�RQ�WKH�WUDFN



Design and Optimization of an in-wheel 
powertrain system

Objective of the project for the end of the 
semester :

- full design ready to implement in 
september 2022 

- List of materials to be purchased
- cost prediction 
- Hard work on final report : engineer 

approach, useful for next generation 
in Racing Team

Associated tasks :

- literature study
- comparison of various solutions
- Hard work on suspension & Vehicle 

Dynamics Theory
- Suspension simulation on software 

OptimumKinematics
- CAD/FEM
- Matlab codes

Need 3 people for this project



K – Lab LNET



1. Design a miniature controlled humidity chamber for Hydrovoltaic device

2. Design of a thermal stage for thermally tunable metasurfaces

3. a) Build an experimental setup for free convection in array of parallel plate 

chnannels. b)Demonstrating different boiling regime

https://lnet.epfl.ch

Prof. Giulia Tagliabue

3 Groups with 3-4 students each



2

1. Miniature controlled humidity chamber for hydrovoltaic device

Current humidity chamber 15cm X 15cm X 10cm

1. Miniaturize the chamber, such that it can be used under a 
Microscope

2. Improve the dehumidification system 
3. Controlling the temperature uniformly inside the 

miniature chamber

The main objectives of the project

Environmental parameters
� Relative humidity
� Temperature
� Evaporation rate
� …

Devices’ efficiency and output 
power



2. Design of a thermal stage for thermally tunable metasurfaces

3

 

Design of a thermal stage with the following 
properties:
1. Capable of reaching high temperature 

(>200 °C)
2. Temperature feedback
3. Adjustable mounting system for the 

optics/metasurfaces
4. Optically transparent

The main objectives of the project2D arrangements of meta-atoms with sub-
wavelength spacing to precisely control and 
manipulate the properties of a light beam.

The aim of this project is to design and fabricate a thermal 
stage to test thermally tunable metasurfaces.

Metasurfaces are used to produce flat versions of traditional 
optics with tunability. 

Background
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1. Do the structure and thermal design of the
setup.

2. Obtain the correlation for heat transfer
coefficient in two-plate configuration.

3. Repeating part 1 in three-plate configuration
(with and without heat flux).

4. Optimal spacing that maximizes the heat transfer
rate.

5. Is vertical plates best in every scenarios?

,VRIOX[ VXUIDFH��qs2,VRIOX[ VXUIDFH��qs1

S1

S2

Ambient air at 
temperature T0

Ambient air at 
temperature T0

The main objectives of the project

7KH WKHRU\ ZLOO EH FRYHUHG E\ 3URI� 7DJOLDEXH LQ
WKH KHDW WUDQVIHU FRXUVH QH[W VHPHVWHU�

7KH KHDW WUDQVIHU UDWHV FDQ EH DOWHUHG E\
DGMXVWLQJ WKH VSDFLQJ�S1,S2� EHWZHHQ WKH SODWHV
RU UDWLR RI OHQJWK DQG VSDFLQJ�

3.a.  Bulid an experimental setup for free convection in array
of parallel plate channels

Background



3.b Demonstrating different boiling regime

5

Nukiyama’s power controlled heating setup for 
demonstrating the boiling curve

Background

The main objectives of the project

By controlling current under a voltage difference, 
heat flux was supplied and temperature was 
determined by the change in resistance of the 
wire. By having a wide range of heat flux different 
boiling regime can be visualized. 

1. Build a similar setup as Nukiyams’s to show all 
the boiling regime in the boiling curve

2. Study the change in boiling curve at different 
pressures

3. Effect of ambient environment, such as having a 
pure vapor chamber instead of air.



Thank you!

6

https://lnet.epfl.ch

Tarique Anwar tarique.anwar@epfl.ch
Alfredo Naef alfredo.naef@epfl.ch

Feel free to contact for more 
information about the project.
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