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investigation the involvements of violation of rights or
the cause of death, which are the main goals of forensic
medicine and even for individual identification,
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2 ZABRIS Sl 1 o] Birkl AL WS
Akt G7Ake] AAF A7ET T 75T 270|
= 740] o]-L47]-‘? 11]—_]__7_ %x} x% HP/\}QJ tho “o]Ak /\uilg
o}_,_E} AnW5) 040] o] X1——L . 71— }§_h:]-% Z| & ].J‘,_]— ]E o]

AT 5 GO, W Lol 4RO R o] o)
Ik A0 2 3 QL] AR B4 0 ikl 214
AP 9 AT 2 (el e S

Hahg, A A7) SN cf@oleks olobr|S
A9t A710] Sl olop |8 o sistsl el v

IR, $elvk ol 52 glo) s vl it 1
Ayo] AT 212 AU 9) selsti 4 v
Aol B 53 9] e B 4 Ak A
2 Sl o QIgick, A WIS Fmstc By T3
2ol Thak A2}t ololr|7} QUeiehe A A o=

A e,
cFs] 4 B o SR 9EA] 302 Ll 3 A
&3 TEAIAR, 4719 AE 45| 94t Fo
[e]

A" o] lRtEEA, A Y ekl
& DeR 28 71 ol AlZisiel 1) g )

ol & TopA|2 Aot & G
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(3527)

4263} 34 3184} A3 (International Congress of
History of Science and Technology) 2P

Uhs 20219 79 259004 319714 A= A]1269]
A 2Fst7 A 3] (International Congress of
History of Science and Technology)oll ZF7}ich wj
49 ol gk §# AlA] =8 A4 FolrbHAl G
+ °] 3= A AlA el leAleibzo] ol e
A w5 Ao A|59| Zefstola] Fejr|2 49 Fof
AR o] AFARE F2LH99] FeFo = vt 222l
o= gajA =it

1 oi3]9]

A7 At ti2]e] fefs 1928 08 ALe St
Ziet 21 ol eg=ollA AxfE ARt AlAIGAHS]
(6th Congress of the Historical Sciences)ol] 27 130¢
Aldo Mieli®} George Sarton -5 ¥}SHAFSIARS0] At
s tozHe|u|(International Academy of History of

= C m B

https://ichst2021.confea.net

26" ICHST

VIRTUAL CONGRESS

G\ I %A
e
JULY 25-31,2021
PRAGUE

IUPoT/DHST

and T alogy

26" International Congress ' A
of History of Science and Techno‘ﬂgy il

ifratiensl Linion of Hstary and Phicsootiy of Sclence and Technology

27K BE(ISI

Science)S AHstar A 2FAFY] Y 3] (International
Committee of History of Science)& Z215lo] 192949
te|of| A A13] =A|stA S| (First International
Congress of History of Science)Z €7|2 J¢l oo},

19479 AT A e A A (Inter-
national Union of History of Science)®& 7]jHs}aL
A eI K International Council of Scientific
Unions: ICSU)9| 7Fdaiar, 1956 ofl= ICSUS] H-5
2 FA|sEdY (International Union of
Philosophy of Science)¥} F3sto] A zFetAlateld
st w(International Union of History and
Philosophy of Science: IUHPS)S 2413t TUHPS=
sk7)1&AL E(Division of History of Science and
Technology: DHST)®} =2]g}, W= 4l vjshst £
(Division of Logic, Methodology, and Philosophy of
Science: DLMPS)2] = H& o]Fo]% =t 20155 E

@ g

@ 8

Division of History of Science

and Technology (DHST) of the International
Union of History and Philosophy

of Science and Technology (TUHPST)

ARFEN . chel SHOIX]



Al 24115171445k (International Union
for History and Philosophy of Science and
Technology: [UPHST) o & 0]5-& Hlth

2. At Hi3lE

1929:(13]) m2] i3] o], 19314(@23]) |H, 1934
(33]) ZEEZO] 28 FYHe} gAR A EA
1937A(43]) Zefstol Al FFaL o] 22t o= Hej
A ezt 1947A(532]) t2]7) A9A0] 2xlof|A] d
2|31 19509 (62]) YA 2 t3]7F FHoglct, 19534
(73)) 3= o FAolM I 1956W(83]) T]HA]
oF Wk, 19599 (93]) Hi2 AR ue} nf=el = o3 o]
T 1962(102]) ti3}= wl=te] ofefHithaca)ollA &
ek, ol% ThA] 7 AEOIA] Al Al—1965W (11
3)) =9 F8+7-(Cracow), 1968A(123]) 1,
1971 (133]) ZAauk—g3 5 19744(143]) 3=
A=o] oA dch 1977A(153]) thal7} ol
2ofA e o= %ot 3dultt el i3] 7H4o)
A0 =t 1 o]Fo] MNHEAIES ot &
o} 19814(163]) Fufuol BrtEAE, 1985W(173])
o= B2a](Berkeley), 19893(183) &£ a4,
19934 (193]) Adel Ale}arHZaragoza), 19974
(202]) W7]of 2lelfr(Licge), 2001d(213]) HAIZL A
E], 2005(223]) F= Hlo|d, 20099 (233]) 37|
THAE, 20131(243)) G RHEAIAE], 2017 (253])
Bl 2o g Alo| =,

W ARl 163](19819) F7HAIAE dislol 42 7}
31 1 3] FEjof|A] Fheto] Al 7idsh )= et
7ok 173](1985) HEE tiFe] sl 203
(1997) 2lol5 thalFel:= 213](2001) HWA|ZHE], 22
3](2005) 57 tE7HA] A% Z7IcL ghie AE
< 243](2013) RHAIAE] 3ol 7=t g 25
3](2017) 212 g Ao 2 | FE= HIsHA] o2
Skl Ut} S le] Eheh x| of| whet ofH o]
HA7¥sHA =it

20224 28 14(&h | M| 343 =

3. 3 =21

o] t3]+= “Giants and Dwarfs in Science,
Technology and Medicine™o|2h= FA|2 d3=d &
21H9 ufof vt 43| o2 A= S1ar, 800
O 7L 47t Aol Wt panele: 7H/dsiAl 7t
Sk A A (symposium) 57} 7 A1Y =2 5
AR Bof 23] Fo] FHASk= Al (Session)E0llAl
3Eshal B3t

A 79 259 (L2 Y)2 5|4 0]F “Pandemics,
science, and society 2l= A9 7|2 HEZAY
(Plenary Symposium)o] %137, thedel 264 (¥
)R 31Y(ELY)7HAI= 12712 7HEEEH(Virtual
Hall)ollA] 22 104178 sH5 4719] ARk (10.00-
12.00; 13,00—15,00; 15,30—17.30; 18.00—-19.30)=
Lirlof 93702 Aol Thgt AEZA ) 21718] FAo

e Al 7 o] FolFin,

HEA QI M-S Folls o F= Urlo] of7] A
el AR|= AEo] Wok=t| Scientific Instrument
Commission (SIC)0] =3t A1 2| P2 27U E] 31U
7R 147 AlZTdfof) A Z18)=]7] = 3k, ZF A7kl
= IN = 0] 3E7F QISIAL 7 S 1 3022 A
7o FFE|Sl=, AIHE TR sHH & 220017
O] W37} 7 Allo] et

Z3|(General Assembly)7} €9 28U1} 3142
15,30 o] %olli= thE W= 11T 18,002] 3ol SHAl
15.30—17.00 AlZtdjef 28Yo= E™-AIM, “The
gender gap in science, and in the history of science
and technology”, 31¥oll= =X HDissertation
Prize) £ Aldo] QJ9ick. 7 @Jo] IUPHST 7H5k7]4
ARl k= 2t 9192 (Commission) S} 22818l 5
= )77t ol ZMPEEAS ol S B

= 7HiHh

37



20223 28 124(sh) | M| 343 &

AL 2, HAO| 22 poxE click

78 302 32U UHE(UY
8121 1 M 1 ARICHO| RIS} SHEAIS0| | o]
i)

2} QS-S Tol7leAte] ofg] AR foksit =2
TFAREE Ul A vt o] - = ]let,

1. History of Astronomy

2. History of Zoology

3. Geography

4. Engineering

5, Cold War

6. Academic Societies, Laboratories, and other
Institutions

'l Biography

8. Gender

9. Meteorology

10, Diplomacy, behavior

11, Computers

12, History of Bibliography

14, From Late Barock Time towards

Enlightenment

15. Chemistry

16. Medicine

17, Science and Philosophy

18. Mathematics

19, History of Physics

20. Genetics

22. History of Teaching

23. Science Theory and Praxis

(13512} 219 Al Z=aolA] FEglet] &
H] Sl FA4E Ao Held)

937119] HEA| A Q] FAI= A FAIE R o Al
2Rl B FAERE Herierte] A J9S deElsliA
Fslel AFcE AEAA HESAL, SEAL, QJSAL
71EAte FAE o|elo] Asts), f-As, A4St
(eugenics), 71dEHmeteorology), Al2|e}, sk} 57t
A ekt A wof, AtiRE ddi7iA A A7, 1
IR, vl gho] ofel St I, ol B W
], B4 5 AlA Aol AR, e Fst A,
o], HHo] et W& ] who] ohzh AAAE A
SJAL, ESPALY] A28 HEo] ks o digl, At
A, IFEPEHA|, AP, Tfstalt]e], 3s7)7], @i} of
3, AgH, FAVIE, d571E, AdlE, AVls
(emerging technology), IFA1E(AD), A, %7
(biography), I}t Iet&d, ool 1s}, Ay,
A, x4 ofF, Al=9], Ale, ou, F=HEF, A
2] 9] E2/d (materiality), 2eat Fe}, Hshar} vj<, 7t
St Ful, HAIEY 18t 5o FAES ol A
A EREE AAHRI Aol EAS 2= FEA

SRl TR

HEAY FAE % W) oSS Bl of
2t

— Social factors in the passage from invention to

3}

gjo

technological system

— Giants and dwarfs in the transformations of
mathematics in the XVIII century

— A comprehensive study on Isaac Newton's
optical instruments



— Transportation history: Solving problems or
creating bottlenecks?

— Collaborations and rivalries in the history of
mathematics

—The materiality of knowledge circulation
between China and Europe

— Re—scaling & de—centering the history of
oceanography

— Science and empire in the age of global history

— History of Niels Bohr Institute

— Expanding the range of statistical mechanics

— Gas and electricity as an element of
technological development in Latin Europe

— Science and Religion from an angle

— Epidemic histories in Southeast Asia

— The perils of prediction

— Social history of military technology

— Socialist hydro—expertise in Cold War Ghana:
Cold War technopolitics beyond the giants?

4, et A, HEA Y H 319 Y

U= mRxeE AL 7 30 154] 3040l FEl A123
AIZA(EFA]: Science Theory and Praxis)ol| A BHEgic},
(W7t F=A Hi3] 271 A% oA =9k = ofv
AZABELE 0] B AdolofA] Al Aol 478 )
51 2:2] ZoA] o] AJHo] ¥4 & Flolck) W A
L “Confucian scholars” attempts to complement the
Chinese scientific tradition with western science =,
17-18A17] T3} £A419] FaAlEo] BAl =d=d
AloFatetel x|Aut WhHe o Agateke] 5 &of wt
olzo|#al 5Hd koA Yeh= o] 7HA] SHES
AR Aot} o] S F FECE koA 15+
A WA= o 3t ol 3 Hepd o) w7h AR |
p7gol| el 212 H| Ahd|o] = te} Sabina Luzo| W3k
(Creating a national time, adopting an international

meridian: science in Brazil in the early 20th
century), T AA7] 2710] A Bk v}

20224 28 14(&h | M| 343 =

2AEL} tfgt Carlos Tabernero®] 3 (Celebrity,
media, and the construction of the environment
under Francos dictatorship in 1960s and 1970s
Spain)= oJofFitt, 25+ HepaoA|9] st} xljo
3t =AS “Denialism™|2h= EA|O1E SAIOZ tf
2 Hl27]9 &K Universidade Federal de Sergipe)
Vagner Ramalho®] ¥3( Denialism in Brazil: a
review of the dispute between post—thuth and
science), 19208l A& W8] AFRAIE tHE A
ofel sk gk Russian State University for the
Humanities) Evegeniya Dolgova®] ¥ (Hierarchy
within the Soviet scientific community: filters and
positions of the 1920s), 12|11 LA Z5E Fjjo] o]
Z2717HA] “Scientific fakery f thal tFF+= v]= Johns
Hopkins ™8} Marlis Hinckley?] ¥ (Scientific
fakery. from the early modern to contemporary
times) 3H R o] R0 Fth FAI7F AR ThEAL tsl

710l A Gl FUT EEL o] Fol X FHA F
= TspAL A3 2 Alro] A0 2 Fofslo] ] W

7H 0 5 A Wolg ol WaEYich

71 Qof| thof XA Sl o= 74
3t

— A4 History of astronomy (7€ 26%)

— A3 Recent research on the history of
astronomical tables (7€ 27%)

— AI3ZZ| Y. The materiality of knowledge
circulation between China and Europe (7€ 274,
28%)

39
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—AlZAY: Knowledge of the heavens in
transcultural perspectives (74 28%)

— A1322]Y: Knowledge cultures of the in—between
(Europe/East Asia) (7€ 29¢1)

283} 314of 7 i3] F3]= 7i3] AlRte] AA|A]
7 23 6AI= -2 AlZE AjE 1AIQ] 7ol HATSHA]
AR 30de] Efl Al EotA| ol el | ofetate}
(ISHEASTM) 3]2ofli= 2H4gt 4= qlqict, 1eut v
2] 717 sl Feld Ao v (International
Academy of History of Science):= o#ofl= de)z] ¢k
Attt 3149] F3loA= tha 273 Hi3)E wAEHES)
University of Otago in Dunedinol|4] 2025\ €72
A7=| 3t

5. |t 3M33l9l
ol tel= vt 3|22 ZIeiEo] o o= §l= A

o5o] itk S 1 4 qmmﬂigﬁ&
o

25H= Zlo] o} 7FE FRe B WEd

lFl:lFI

r

E
A

o] sl oMzl JARL, TS oflHE A2 ol
9] 22 =A49]el) $R3t 7 o 7HAI7HAIA 4]
o] SRS A= whal Fshe Aol HiH
sjejQl 7hgel 240l E7FsRrke dolth 717190 Al
A EAoIA A7 vldge slaL AlRte] Higo] Yo
= Eehe o e vl v R =0l )
oh, 2| Sl Z203e ApA daake] A9e i
Hoke s 7IeAARE SRS B oH AldE
= ARECR AP o] o] ZePEjo] Aol FEUH.
7h gt AR 16A] 302ERHAIRE 224] 30&) ]

AR 23] Zo| RIS T U UEE Heo
2 sl A, Al 177} ARk = Ao
i 5 25 = 9 Ao AR wi2e] mAfs] e
T YSIT. Tk, R ARE Y] 25 AL SEe

odlefatal Fe ke FHIE T B8 §lo] BaAY AR
o] H3rEl sroll eobM ) Sl AldEe] ANARR
%“4@ 7 e A2 FHOIUANRE, I Ar=Es e
o B2 EE= WAW 7 YR 2194 diglel] HS
sP7] HEE A= EAI Al 24 & = §
AR 48 & FARE gisls AR 2= AR EVE 7
sl 2o &

o
=



1253 o) 222848 A 5l9) 3]

1L Ad

A253] o] 2588t A (ICTAM Milano
2020+1, 25th International Congress of Theoretical
and Applied Mechanics)= @2 20209 89 23-28Y
5t ojgelo} Wepoflx AXE AlZe|lrt, et
Covid—19 | o2 Qlsto] 22927} F=¢t7] kel
A 0] 22388 AF(IUTAM, Int, Union of
Theoret, and Appl. Mech,)1} @eJsto] thal& 1d7F
A7IsA ehds] sHtelofr & Ae A4S
TUTAM=2- 40917112} = Al| 2ot igt5at |olE= 44
=LA|2ksto | AL (ISC, International Science Council)2]
Aol ITUTAM®] %3](General Assembly)= ZH-
A FRUS 7HAE 4709 &5
(Adhering Organization)Ed} tho A=9<¥
(Members at large)g 9 T34 glo] e sl 27
74e] 7PlekA| (Affiliated Organization)S= +A%Ich
S-2uteto) gheol 293848k U3 (KCTAM,
Korean Committee for Theoret, and Appl. Mech,)+=
TUTAME] 20| o,

TUTAM-2 1924\ A13] ICTAME vgdghe dzEe
of| A 7RIt o]} 1948 A|7E] o] = A E A2
sl 4 F7|2 ICTAME FU3re 24, Ay Bhd
of ursro] W=7 XRBE Q= §A 9 sHFluid
Mechanics) ¥ 374 98KSolid Mechanics)2 F=02
Sl O|2Y-S-85k] TRFsh Al Hokse] d%t ¢
9 B3RS AASIAL Qi) 20240 S-jutet diof
A W2 ool 26th ICTAMS 100524 7] Eth 3|2 4]
71 oJu)7} wie- =ojarl g 4= §low, KCTAM ol

Rhke} 8|S saL Sl

=H9] 25th ICTAMOfl&= AAA 597} 2 5 E

20224 28 14(&h | M| 343 =

BT 7\ g8(RAs)

1,66970] #7bs5 stglom, MA|7 A (Plenary
Lecture) 4%, E317}A(Sectional Lecture) 16, 671
EAFA| AHEA2-E(Mini Symposia)olA 145He] 7
A E =129 189, FREE=E 107H, 2AH
EEE=E 209), 4671 4¥=EAl A4S (Thematic
Sessions)oflA] 1,284 9] =5 (7| 2= 1108, F-FE
2= 807H, XAHEER =7 3679), =3+ 1,449
o] A ¥ =E5o] WEEEgIrh AR TUTAME] =
A=E91Y3= 289 2241 8% Falof wet Al
9 3,400 =REEES AL T oF 4077
ARttt TRl =4S o]29-8-8-93} Foke]
A AFREOR] W, A, A WY gk, g
A, 3H], EglolEdA], fA - F-2(Fluid—Structure)
ARG SO 2 RE vjaA AAY AIREOQ] AERA|
o3}, mpo] AR /Utle FFo|HY A, At U A
=, WeREE Soll o|2717FA] fj9- FH A Fay]
o] qlct.

s A A% S SAElo) HalE ok,
tha] Aol ABlAl, HePa, AAe] S, vt
A chatAde) HE7, H5Ae Bele] ARl
olmi WX OR WO, 30| )Rk F Al
A AZA S W QUEA] A

N34 25th ICTAM ARFE7d9] Alg]= 8t 1AJ7F
A=t TUTAMY] 2], @2 35S vlEsto]
TA7IE HEE0 S ARQl FAL 25th ICTAM 31
o] 2 A2 o8 AfE EEQ] FIAPE s
AR i3] 9, Zaad Zol W, i3] &
glo]Alof AREEo] ol Wheh a5 8§ W
SOl thsto] vl AleHA gl

4
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2. A 233

AAFAE Q/A 225 IAZH s A= ]I}, 89 23
W24 2] 3-0] H3PFAL ojdEjol EdET skt =
A2 oe} w45 A3kl 9= Nicola Pugno 14>
7} “AgA ) U= 98K Bioinspired Nanomechanics)”
olgt A= o & ZIgsIet, Ti= ojdeote] 3}, Wy
7F 9 gl e vta e o} RIx|(1452-1519)7F A&
kel st A& AR Qi vl AIE AL
ekstlom g (TR 1), AAEES] opHA|et B
T UL affselet, 1o) Ao mRE HA|7] St
AYA| - A A A2 AFA] ol de] S

The father of bio-inspiration: Leonardo da Vinci

{ La ' di do da Viaci
0ol ittty el e ) Trotan o dole Sacleth doghl Sagramest o degh Arehienti
u

NHP. The

. = o0 7F0 &
In 2019 we celebrated 500 years from his death E'O:]T—':q- 1= ]Q} B

of Leonardo da Vinei, MECCANICA (2019}, 54, 15, 2317-2324.

RIS Qe oARE $-, Pugno 4= Al EHdvty
SHLEFM)®] Griffithol2e] wtet 3712 =8 7
= AT BAPIA 7Y Sh2Rd FE
AT Eo] SAlel 8rEal ek A E
wof A Az} o] ZFeld e p-2le) Arge] mi-
et 71249l A4S FEeial vk Wl W
gk gl ole} eAE A2 o|FA AleA wEE
Hl7hEel st sl dte = A2, A7
27hs A=s Eedele AR siHEc] e -
AL AEo] glojz]= - VARl Aol i

I}
M 12

o Ml d
ru2

%
N

of

8Y 2592 29O P FASE AREIICE AR 7
A2 FAGHEM) F7e
Batchelordd 4RI bl
YA Alexander
Smits W47} Z13Y5}=H,
78 A2 91 Y9
U 47010 19

7F AAeE S35 4
30—60 um¢! H=g4 {5
=7 2L H(NSTAP)9]
APAAFER| 7 (SEM) %9/

o r

>

I

o e flo <N

T ARl OfHA| 2| QU= Cf HIX],

Nano-Scale Thermal Anemometry Probe (NSTAP)

MEMS construction
Free-standing Pt ribbon
0.1 % 2 um cross-section

30 0r 60 um sensing length
Frequency response > 150kHz

ARl 5544 9
s AAAREAPIV)IRE 2ol
SA7100A o|Fofd 2
3t X H7} BE Reynoldsg™
(500,000 ©|3he} Machs
(7.5 olgholl o] F Al
< olsfet=t & Eu&
I glon, tE FHHo R =
A2 =AKDNS) % 2
HHAHLES)® 22 ZAlsf
A7IHEe JET G

Baitey et al, (2010)

Vallikivi, Bailey, Hultmark & Smits (2011)
Wollikivi & Smits (2014)

Hutchins, Manty, Hultmark, Smits (2015)

212 L SM QAa=MT =9 H(NSTAP)S| SEM G4
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T A RS A YHSM) 29 Rodney
Hilld /A1 F=r AYEYA] tfeke] Vikram
Deshpande <=7} 213Y8F3l=tl, A= “AYAE
ok RN £9] At AAM2E(living cells)q
5 L] IR wele] ot mgow dYsh
BIE Fujgl=t], o= @4o] ofd M2 757
7% SEAIRE, RS2 R AZE T w2of AR A A
A(homeostatic) AEH|S G231t} 1= o] Y2lS &
o EN AlEZ Aol gt B2 TS| AHo=E
Argd = glom, MaEso] 159 FAIH FEA
(disorder)E Sojslslo 24 EAJSE g 419 ZlA(order)
of o2& AYE B2 4 Ukl 7% }Odf*} kA
M|ZEE0| ZA1E(tissues) 2 %‘}%5—]7 ] H'Ef’_} deo] F
QAR 71AA]] Fal, 2A7HEE 52 “‘1—8}04 YA <
(in vitro) Z2}55} ﬁ%%‘#(TEHV)JJr & RS
< Aok A2(1E 3) W2 A7) X7 e g

At

84 27¢ "4 A9 HItA dAbeE ZHFE
CNRSQ| =4 A-7-1¢1 atzjehste] Elisabeth Guazzelli
WG, AlE lgéﬂ 2] Fekolo] o uElo|9]
ot ARk} fA1S EER e A Rt

2022 2 1(=h | K| 343 =

Sl HABY o, Akl S
25 AF, S9E, AX, £5 D AT A 5
AAFE ol2717H FHSIat S84 71 4
go[e}, o] AL ofot 2 i Y5 55 A

Ejolo] SIS EALE ssh] Sfstel AeHel 1
WA A o e A $A SRl S
TSN 2L Floldo] YArEel Agake geiat Ag
FE O EL QS 719 i I 913 A)
2o HTPAE AT ATIEE WS A= o

AIATBFE.

BRI Q/A BF 4554 vgslo] 89 24913}
27} 59l 16%0] RIS, WA=

5o} 7|7k %Oﬂ% ST ST, UojA] 5 o 1] g)
S0 Z710f lre. Tholw Sk, WAmA] 7
So191918 5 o] chel Shrep, A v} o

Tissues & tissue engineering is of significant practical interest
What conditions (mechanical loads, scaffolds efc.) are required to in-vitro construct a heart valve?

cells scaffold

I Legant et al. (2e@9)
) 57 s W |

Syel= 2Ry,

Pulsatile bioreactor

. MIZS0[ ZaPd LollM Opo0|32 Zxoz FHE ATNEE SHI MS

Z=fjsho] Balakumar Balachandran w4~9] “H|A1g
ojs: AR ANS Fol o 4 AlEe)A
EHE’;LO Fric Lauga 1<=2] “AJEsto| FA|<stol| o
o ”
= < 1"yt
Balachandran <= TRQFSE 7]A14 2 G222 A|A
H=0)(Td 4) vAg FHs] tist oslE FHIA]7]
TEHV material TEHV
R 3
: : . -—)
el - =
&
MIH 3T3 microlissus remoadeling
= 21he0 min
SMEVIST|S FR ZRIES AN TEHV)OR
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@ Some Examples of Nonlinear Systems =
2 Qi A% 52 ek, 2 A T 94
— Reomior  ATASRIARM), =83 A2F], Sotary) A2

| o5& Eolstart,

——— Lauga T4 719] 7o) Al fato] 2] F29)0)
NS olaislant sl 8o ofslo] HWEM P
o, 53] AEhS okie] St 9l M S04 9] &
AolotE] AE 90| 4% Ul EEO] L5lAE|

O|2717HA] frAllet BE o)F wAlEl 2loto] A[uliE

Disc Brake: Squeal ol o] 9e-o (71 5) Ab7|EkeI} 7ol THkEo|= Q4o
8} AI50] Ahe 219l B Sfslo] ke sk
O3 4. MY St AARSO| ZIIX| off. o 279 dsEs = zEor 2x o) uhyg

of, A3 §717|] G RE Sof tslo] wmulzz)
AAEL vl T FulRe AL s

tt.

Biological Fluid Dynamics

2

High Re number
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Active Flow Control

We can simulate a number of control cases..
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Inertial Lift Effect

First observations :
Segré and Silberberg, JFM,
1962

= Focusing of particles

Transport networks in nature

Fish gills

Tree branches Plant roots Leaf veins

What are design principles behind optimal transport
networks in biological systems?
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Experiments from Matas, Morris and Guazzelli, JFM, 2004

- Atagiven distance from the walls
= Along the smallest dimension(s)
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Zhou and Papautsky, Lab on a Chip, 2013
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Devices enable fully vibration-powered
sensor systems
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LEARNING DISCRETE COMBINATORICS
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