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Segre-Silberberg

The inertial migration and focusing of particles suspended in a
pressure-driven flow through straight tubes with various cross-sections and various sizes was
investigated experimentally and numerically in a wide range of Reynolds numbers. In experiments,
direct observations of the particle distribution in downstream cross-sections indicated the presence

of several types of the particle focusing position in the tube cross-section and several regimes of
the Reynolds number for the particle focusing pattern, depending on the size ratio of the particle
diameter to the tube width, rheological properties of the particle and the suspending medium as well
as the cross-sectional shape of the tube. The numerical simulation using the immersed boundary
method accounted for the particle focusing patterns observed experimentally, and provided the
explanation for the transition between the particle focusing patterns, based on the lateral force

exerted on the particle.

Segre-Silberberg



# X C—-19, F-19—-1, 2—19 (&)
1. WIFERRMA S FI DT 5

P& N8IV E S DR 23 ORI (238 TR RO 0.6 5O MBRICEE 281543 50
fELL BRI Segre & Silberberg (2 KV #18 THdr S4L7=®. Z oBIG I H ORI B P
KT 58038 < 729124 U Segre-Silberberg Zh 5t & FEIEAL TV 5. Segre-Silberberg ZhH1%,
P72 0 HIRWE 2 b O~ A 7 BifET A 2ARRAUICB N TER S Ko icoTz. Zh
%, FERERE CIEME & B> TR -2 FIREEAN O RICERT T2 2 RN E A
O, FERL T O - SRNIIGHTE AN TH D, ER - B - BB EZIIChT 5 58
PN TR oM 2 B8 5l - 0BT D BT R AT R & 72 o TR Y, /NUCHEE, Zfi7z~A 7 "
WERT NSA ZFZEOFIEE LTMO THETHS. LrL, Segre-Silberberg ZhFIZBIT 2 ii{k
NFHIBRIFTRNTAEEONWTIZN D Th Y, K FEFBRE BT 537 A =20, R FHEHOil
B2, VBN OERNLEZ OFEE R EIC OV TR SR E 0.

2. WtoHBY

AWFIEIX, WA FHICHESE, BN IICFET 207 OB &2 5k 2 72 &R BV TR B
X OBUEMHTIZ K - TR, i FREmmIcs T R0 25RO 5. KRB0 2 ik
[ CORLF DEFNE EEF ST — U ISR, T o OFE SR TETBSRZRET D
N7a#RETDHE LD, RTEFTHEOBFEZRA LTS,

3. Wt Ak
TR N BRI E T AR T D2 8) & IR 1S 381 2R 4040 & 5k & BRI L 0 fRET L
7.

(1) Fhx

R 71X, B2 RBEORY AF L U BERIERLT-, FEERIZRL T & U CERIRL 7% 2 EHE5 L
E125 ERIRORIF, BIERF & LT FRILERZ 2. BYEIE, SRR 2SR 7 DB A
ITHEEZ SR U 'Y VKK & & 41 Polyvinylpyrrolidone (PVP)D /KSR 2, ARIMER D5
BTV CERREE A A KPBS)B L NPBS IZT VT 2 U EF XA N T 40 NN A T L
ZRWE., 7% VKEHRE PBS 1T=2— h IR TH D, PVP KIANR & R e R s
WIETH D, WKL, HEMEE2 bOEERIOMHEZ AW, WK LK E TREOKMZED D
WET D U UR A K o TRBENICHNEZBRE L, a7l A VB, TA B~ T80
FMECHRERRLT AN Y g U LTz, Jis 0T oWk 2 T E SR iE L7z @ g al
EIEEE S AT CHRE L, MBI IZIS T DR TALE A G L. 2HOBBEEfTT 5 Z LIk
0, FEEE W ORI AT A ST MR AR E L C R i O E— I ML AR L2,
(2) EAafgtT

ME B L OERERENOBRAIC 1 EOR 233 L T D358 DRt & oy Bk &
P D IA T 55 FUE® & W TEABEFRIT 24T > 7=, TR o Lk & FROMIIZEME RS2 L.
it T T N OB ONLIE D> DKL DS T= iz 56 ORL - OB 2 RO D5 H &, Wi N CTHREE
DOALENRL %2 B E LT2GA ORHICERT 28 10 E 21T 5720, i OFFE TIE, Ko
BIE 2B HR U CRE- 23 AL B T 28 2 05 & & b, T EDRR EIT -7, %
FHOFFE T, B3 ES MmO EESR) & BESEEILE BT O EE L TH I ZRD
7. KL D3RR Ok 2 2B o D5 G DH 1006, K ITERT 2871080 & 72 5
MprEA B Lz, E7, B OLERICOVWT LA, HER = — U HREOBRED
AT & & BT, B ASKHEEMERIA D BA IS LT FENE-P &7 /WS < T 217 - 7=,

4. WFFERE
(1) MENHR

Segre & Silberberg 1%, MEWNIZEKIPRL 3Rl LTz AN a U ERT &, RirIXIEMEDOR
BIZ Lo Tt E BEHFAICHBE L, Tl C Segre-Silberberg B (SS B8) & MEIFALH —D D
MERICEE L Z E AR L0, SSEROBMBEITZL A /W AH(Re = pUDIn, p : B, U: ¥
BIpi, D EEE, n REEEIRSE L CB b T 5721 The <, IR E 2 LA L XE(Re $0)
DA, SS BROWNRANIRL 723 E £ A BIOBR(WRIER) B D Z & NFEBRICI DRI,
—F, BT d EER D DL d/D (A A3/ SRR IR 53 2 70T 2 BR BEGR Tl SS BR D H)
PENLIE D I DRI OB E & 72 D720, WRIBR D EHEALE Td 2 IOV Tikam A e lT AL
TE7ZO. RWFFETIE, Bix 72 Re HOLGEITIRNO L6 Tt 7250\ < DO Wi iz ks
WTHLF o3 &2 5HlT 5 2 & T, K504 OHER 25 ~, WIRIBR DN EHELE CTd D i & et
L7=0.

R AF L UBIBRIERL T (d=60~80um, p=1.05x10%kg/m®) %, Ki{ & [RBEEICTHEL-Y
T U KA (17 =1.7-2.0%107° Pa-s)IC A ICIRA S CTEENRMRE L7c. 7 AME (BERR D=
600um, & L =25-600mm) Z KRENIZKFEICHEE L, vV IR T OBET—ER & Tt
L7z, W& AfAHEoWE A 0 E#R2 S ERIFERE L o A2 0 T To @l A
THiZ L72(1000~8000fps). 15 & V7= Wraifg 2 B LB > 7 b Imagel 2 HWCRENT L, &R0
HULDLE 2R ®, ki DOWrH NS 2157, ZOR A0 E v, SS BB L ORI DB ENLE
Vs, i’i%*&)fi.

A XM d/D=0.1 T3 HEOEE L OBEIZER TR ORI oM OB %K 1 1ZrT. X



L/D=125 L/D=500 L/D=1000
| 1.0 A

0.9 A1

oo

(b)

0.6 A

Tnner
annulus unnuIm

Regime A B C
0 200 400 600 800 1000
Re
Inner

annulus

X 1 HENTAT ORI OS5 @/D X2 SS B & WRIBROBNR(ZE. O : SSER, [ :
=0.1, (a) Re=300, (b) Re= 760, (c) Re=1000)  SS B& & PWRIER, A : PVRIER. BRI BT 5.

1(a) D& Re £x DA TIE,  EFRETIHEI(L/D = 125) TREIZ 372 W OES ORI 773 SS BR b%ib T
TTIERTOR 72 SSERICEF L TWD. R8P LEEVEALE # 1T L/D IZ X B F1Z
ThdZ Ll ,;M#I&u%f&é EERLTND. Re AL 72X 1®®FA @,
EWECTHMIBRIC—BRIFNEE Y, TiiicdEdel SS BB I, FILIRE SS Br & NI Y HAF
Lt”ﬁ%r? B FUEOWIEIZIB W TS SS B, ARIBROMW TN A bz, S HIZEV Re #
B4 1) T, LR THABRIZEE S TR AN FIRCTHNMBROARIZEE Y, K FICBNTH
SSERIFA OGN o7z, D Re DG EDFER OB T D &, R FHEF/NZ — T Re T &
ST 1 DR TFHRTRONIZ 3 @Y D/RZ — 2/ (SS BED A, SS B & WAIER, PRIER DA %E
SNBDZ ERREINT.

BJ 2 129 A Xt d/D=0.1 OGAEIT, SS B & NMIER OEVEEALE r,, 1D Re U XD ELA i
7. M2 OFEBRITRIET AEMES I 2 b— a v OfER A TRT. R THER 2 — 12k 5T Re
¥l 3 D DOfEk(Regime A, B, C)IZ57 541, Regime A TlE, ZE/EHALE L SS BROEERNLLE D
HTdh-7-. Regime B Tlx, F#{iiEIL 3 DFEEL, D5 bLigd WAl & SMAl O FAr & 23 %
NENHNMER & SSER nlZxinT 5. n & rs(DF‘a'ﬁ IIARZERTMAENDH Y, E OERAE
1 2 OB CT/RLTUWA. RegimeC TiX, SSERICANY T2 EHALEN2< 720, WRIERD A
DNEHEALE & 72 5. Regime A, B, C DRIOEBNE Z 5 2 DOR LA 2 Vv ZETH A Xt d/D
DNZNEERELS 2D, W2 aD BWREL DLW THELEBIZ, 2 OO Re HORIE
DL T D Z LNy o Tz,

(2) HENEI

BIEi CTAIZ L 91T, MEOMEIRNHIEORE, WK AONS T U F MMIWMA LTZRLFIT T
W CHERIRICET T 5. Zhicxt L, BEREREOSS, WinfRkohxFEn kb d 2
LG, T TORFEPAEITIEZOET R LD, FRICEFEWEEZ b oW T4 Xk
d/D(d : Kif-F, D : FISHE)2Y 0.1 FEEE DA, Re A3K) 100 LA F TIE, ST 4534 0 geff
WD 4 550 M%®¥&u%#ffbfwé ERHER S TG, RAFZECIE, 2 ORI E
DIFIE % EBr & B fEfEpTIc ioﬁmb,:®$@E%FﬁuI@EJt%Hft ﬁﬂ ES
TIE, RURAF LUK A2 PSRl S22 )8 ) VKERE, V) ORI Y EFE
BMKIC—EMETH L, Pt Ofhrz@Ed ok g2y Lz, Zham@fiirss 2 &
2L T, FRiADOFONLE % R ORLF O Wi N7 & 157

kE & 72 A RS0 Re BOBE Z TR, EFEWIEICIZ 4 DD X A 7 ONYH S B TFEES
D2 ENGoTo(X3). S IE, Wik o FLE KOO SIS Z T, bR s D Tkt
£ AT O A & RS A DT ST e 7 Y = ZEGE BISAEET D TR R
Thbd. ==— b PRIEHIAARL 33T 855120, Wik FOI X R ISR R E R i T h
STz D 3FEDO VM, A X d/D R0 Re BT K > TLREMEDELL, ZI 5 OMAED
HIZE Y, W THRETEIZEB N T DRI TR N — U BFET 5 2 &R h-o 72010,
P A XL d/D = 0.125 OFHICER TEH LN 4 FEHOR FHET Y — 0 2 4 1 RT. W
b 300 fELL ORI Izxtd B aHANRE ST, BRI 2 @i LR o fubfiiE s 7 e v b L
t%@f%é]&ﬁéﬁiR%mﬂ4®40; IO, bRV Re HEIK T & 5 Regime 1 T
X, ATIHFE CHE SN TWB K 9IS, B SOBRBE /Jifo@q:@L,ﬁ“C%ot Regime 2 C
W, TR NI, TR T O W CIX O SR S D 4 45 8 R S O 8 D E 12 AUT
BLFERN R S 72, RO Regime 3 Tl £ FHli s a3 B, ﬁfL\I@I“ {, FPREET A, kA
W OFE 16 sUTRI FEFABIE SN, & H KX 72 Re B HIL TH 5 Regime 4 Tl [l A AL



6 1w TS Il{egllmell lllegllmelz Rleglrlnegl Rleglrlne4I
e® " 0o h RS & . .t 3 4§ )
o e 1r i 1T i
Y- — A F 1 1L . L 1L |
. . , | 1L ]
Pe g 0% [ I I :

X 3 EHEEWROVHEAE X4 EFRENRNT OB X — 2 (d/D = 0.125)

(a) Re =100

flow 900
e ———
800 | .
RC‘: .

700 | Yo Regime 4
600 | Regime 3—sx > o .
500 ¢ a I —ie

Re 400 | * Regime 2 f ~~~~~~ e
300 | e g _uwe- .-
200 | -+ ' . I
100 | Re, v . ¥ Regime 1 ¥

0 ] : i $

0 0.05 0.1 0.15 0.2
d/D

5 IETE AL ORI T- 5341 D HERS 6 i fHRH /N2 — 2 DY A XK

VRS =B YA e QTTRIN X PNl oy £ A TPy et~ 8= ol

FAERL 7 D3R PR A~ B8 T 2R of & LT, 5102, FEREEAOMND OEEE L A3 IS
D @D 50 fi5, 125 %, 750 5D 3 S OWrE OEBRFE R %A, Regime 1 & 4 1Zxf LTIV, W
DOHAED, AT WEIEIZB W CEEICHE IR 5 SSERICHYT DU U IRERENTWD
DINFND. EFBE TR NS ZDY 7%, pSS B (pseudo Segre-Silberberg ring) & 44 {417 7=
A DZIE W T, pSS BROPWHNIKL T3 S 1> TIFEL TWDH DD, pSS BRDIMIANC I
WF & A ERADIFE L TR, R A O TR EEIChbiZ>CTT v ¥ LA T S
EEZLND T END, ZOZ EE, TREBEEAT T ORI FTIEEED Diw S0 D [ & (ZHRVFR
PEHL TS Z EE/RLTWD., £721K Re 2 TiX, pSS BRIFMIKEE L IFIF AT TH D DK
L, Re#BE< b L, WEIAEROBED LD RIVIZERTSHZ B ATENLD. Zhi, Re
OB EE D AL E OBENC L VA S 5. W T L/D=125 OWim i, 1 &AL
ETORITM pSS BRIZIH > THEELTEY, LbZD0AMIE pSS BRIZI » T—ETIEAeu .
DFE D, pSS BRIITHL THEEDPIRNAELTE Y, FHAFHTIICE DR R EEF->TWNDH I &
Db, e FiTHh5D L/D=750 OWif T, R SIcER LTV,

PO ERFMOHEREN G, R OEFBERIT 2 BEORFRBEI TR Y Lo Z LARS
. BG, 5 1 BMITIR AN O T v X LI5S pSS BR~DRLFBEITH Y, 5 2 B
1L pSS BRICIR - T2 i i~ DRITRBEITH 5. 3 1 BERIIE R EDOIWITRT L, 52 BT
S DETeZ EHBREWL. ZHITB N ORE SICBRLZHSTHY, iHETHHEY I 2
—2a ko TOMERT DI ENTE D, Fio, EREIT 123 T A —X OEH T, K mo
FEEME A BRI L VR L 2 A, EN= 2 — N U DA, O M 5 & o T 5
ITEIZHFEEL, BT ReBICEIOTEETH I, BHITE Re L TIIARALZETH Y, Regime
2 L Regime3 DR L DR Re A2 D L ZEEL 0D Z ENRI T,

KRz 7p A A CERBREIT 728 2 A, 0.075<d/D<0.20 OFPHT, R FHEH ¥ — 2 LT
B2 d/D=0.125 DFALFEI U TH 72, 72721, HMEEMOER Re BTV A R HITHIEL T
BT 5. A A K DRI R NS — OB LER 6 IR LTz, K6 1R R Z — )
YA R KRELEFET DL EZRLTND. EHIZZOREY &Y XD K& 2588 T,
KA WA LD IR BIEZ D E o T, 4 TR LN To BTk R N X —
VBN A T TR, RTEF Y — U OBEBE LA RITETEL TE{LT 25 Z ERmh
S, ITHHLOEITHES S 2L — g ko ThHERESNT-

(3) REMMERR I & TR T

B OYINED B E T RD 72012, Fix RIREO PVP KA E AV, £ ORISR % 1%
WE SR04 A FHA L7, SEATAFZE CIX A R £ O PVP KIEIR & - T2 8RN £ < Elie
INTWD., ZOHE, FERFIXREBEEmOHMIEE S 2 EAME IR TV AU, RIFED
ERRIZBWNTYH, K 7(c)TRT LI, PVPA%KIFIEZIE & L THWZHAIZE, K Re T
BTG O P ONCEE D 2 E MR ST, REMETR AT CIIERIE RN T 548
HIBET, ZOHINTEE AR O /NS WFEIEIZAIN D T ERM BTV D, AL Tl
HFRDOHEARA 0 Th D06, IR ITIIBrE PRIz > BB 2 & & 7o T, ER



Re=10 Re=50 Re=100

(a) PVP 1% (b) PVP 2% (c) PVP 4% oy 2T T
PVP2% | - T I
£7% || po = R N e B
- [ ) gz 1) | v
N B

Xl 7 PVP /KIAHE T DRI+ 54f(Re =1, d/D = 0.25) X 8 PVP2%/KIZE 1 D Ri+-4345 (d/D = 0.15)

WRICHAT D, —77, EMICERT 280 L LT, PAmydilbhi 7121372 & < 3 E A Fd ok 1A
Rl K B8 1E, ME AR OZER AN HEC DB TSN Z ERGn->TEY, 0
A & XA PR SRR EEIC M D & THD. - T, SSERX pSS EROEMRNIE X, Z DIE
PRSI T 2 MK EER & O ) EBEGN RN Ao T-fiiE L L CTHMI NS, IEHFEERED
e, BIIOTFNARDBAET DI LKV PEAE TR E oD, REBMERIA T T, K Re %L
OBGEREIEICRINT 2810 E L, Re 203 K& < 725 LEMEICRIKT 281035k EI2HM
THEEZOLND.

X 8 X PVP2%/KIRIR & HE & LT=358 OIE T IENRIC BT D EBfE R 28T, FEIC
D70, BENR= 2 — FRIEROSGE ORI oAk Rm Lz, =a2— N U REOEE, 2o
Re B C i D T s AS ki AL E CTdb D DITKF L, PVP2%KIEIEDHE, Re=10 TlExt
£ ST SR FEE R A R S AT, AU R L o T, FRIER I I A BRI D O B S E
AL, ST ENEE I RoTeldEEZOND. £72, Re=100 TiX, EIMEOFENKEL
720, =a— MY & FRR, O EE A ASORLFER N R O, FOMEIX= 2 — F Ui
HZEEA, B OV, Re=50 D3GA, K113 pSS BRDIZIXRJENT /A LT\ D 03, HERE
BB EHET DL, m s & A R O E SRR — 7 RELND Z e b,
Z DWE NLZEIRHNLE CTH D Z LML S LD . FENE-P €7 /WIS < EAEMATIC L - T
2D 3 FEORIFHERNRZ — U BN G S, F ORI OERITRENE & B ICE R T B8 ) 0454
NHHAT DL ENTE S,

FEBPEAE L OB L LCTF A N7 2 40 KIEKZ RV, T afigmiE s LTt MRiEkE
il S VT2 E OARMER AT OFH 1T - 72, &R S0um O IE G TEE il 2 V72328 ClX, Re
BOMENGE IR MER (XWriE P F S 72Dk LY, Re 00359 0.5 LA Tt i mio~o
EHRRE OGN, RO Re BT, WKL TERERLT, T2 5 E IR 7)DGE I IL S W
HIZIELS AT BDERNEONT-Z 0D, RMEROLOEEMEICL W EFMNENEL LT
TR, ERHEENMERE S AT REES R S

ABFFETIE, FENIICI O THRMBR DS EEALE & 720 D Re MBI OFAEZ R L, EHRE
PFAUC IO TH A X Re BUTIE U7 b4 /2 — 2 L T DR OEB 2410 TH LML
7. FUBE, [ Uikl F 2 W2 a Th Re BUIC K DRI PP AR =0 N2k 52 L,
KL FEANLEIT Y A ZHIRAF L TR T 2 2 L 2R Lic. S BIT, Mtz & SHE 2 fv 7z
GO ROVEIERIA PRI 2 RO 52T, KRB 2T Tl <, R ETOMB L RZRD 2
Lol TbE D ELMAEDED I LT, KEICWMED R 2 ik 1o/ a4 it
W ORI DALEICET SED Z LR TE, Sl EECHI TS 2 RN RS, E
D RGPV DEFEE DB DOFEMIZHONWTIL, SR I DI RELED L TETHD.

<G TR

(1) Segre, G & Silberberg, A, Nature 189, 209-210, 1961.

(2) Miura, K, Itano, T & Sugihara-Seki, M, J Fluid Mech 749, 320-330, 2014.

(3) Kajishima, T, Takiguchi, S, Hamasaki, H & Miyake, Y, JSME J B 44, 526-535, 2001.

(4) Nakagawa, N. Yabu, T, Otomo, R, Kase, A, Makion, M, Itano, T & Sugihara-Seki, M, J Fluid Mech
779, 776-793, 2015.

(5) Matas, J-P, Morris, JF & Guallelli, E, J Fluid Mech 515, 171-195, 2004.

(6) Morita, Y, Itano, T & Sugihara-Seki, M, J Fluid Mech 813, 750-767, 2017.

(7) Nakayama, S, Yamashita, H, Yabu, T, Itano, T & Sugihara-Seki, M, J Fluid Mech 871, 952-969, 2019.

(8) Di Carlo, D, Irimia, D, Tompkins, RG & Toner, M, Proc Natl Acad Sci 104, 18892, 2007.

(9) Shichi, H, Yamashita, H, Seki, J, Itano, T & Sugihara-Seki, M, Phys Rev Fluids 2, 044201, 2017.

(10) Yamashita, H, Itano, T & Sugihara-Seki, M, Phys Rev Fluids 4, 124307, 2019.

(11) Seo, KW, Kan, YJ & Lee, SJ, Physics of Fluids 26, 06331, 2014.

(12) Sasaki, T, Seki, J, Itano, T & Sugihara-Seki, M, Biorheology 54, 153-165, 2018.



6 6 0 1

Takahiro Sasaki, Junji Seki, Tomoaki Itano and Masako Sugihara-Seki 54
Cross-sectional distributions of normal and abnormal red blood cells in capillary tubes 2018
determined by a new technique
Biorheology 153-165
DOl
10.3233/BIR-18166
Masako Sugihara-Seki and Hiroshi Yamashita -
Experimental and numerical study on the inertial focusing of spherical particles suspended in 2018
square channel flows
Proceedings of Conference on Modelling Fluid Flow (CMFF*18) 108
DOl
Tomoaki Itano, Keito Konno, Taishi Inagaki and Masako Sugihara-Seki 3
Estimating timescale of unstirred layer formation in osmotically driven flow 2019
Journal of Physics Communications 15007
DOl
10.1088/2399-6528/aafc09
Saki Nakayama, Hiroshi Yamashita, Takuya Yabu, Tomoaki Itano and Masako Sugihara-Seki 871
Three regimes of inertial focusing for spherical particles suspended in circular tube flows 2019
Journal of Fluid Mechanics 952- 969

DOl
10.1017/j¥m.2019.325




Hiroyuki Shichi, Hiroshi Yamashita, Junji Seki, Tomoaki Itano and Masako Sugihara-Seki 2

Inertial migration regimes of spherical particles suspended in square tube flows. 2017

Physical Review Fluids 44201
DOl

10.1103/PhysRevFluids.2.044201

Hiroshi Yamashita, Tomoaki Itano, Masako Sugihara-Seki 4

Bifurcation phenomena on the inertial focusing of a neutrally buoyant spherical particle 2019

suspended in square duct flows

Phsyical Review Fluids 124307

DOl
10.1103/PhysRevFluids.4.124307

35 3 11

41

2018

41

2018




Masako Sugihara-Seki, Nozomi Takinouchi, Tenki Onozawa, Junji Seki

Fluid dynamical study of preferential distributions of blood cell components in microchannel flows

Joint Meeting of ESCHM-1SB-1SCH

2018

2018

2018

2018

2018

Masako Sugihara-Seki and Hiroshi Yamashita

Experimental and numerical study on the inertial focusing of spherical particles suspended in square channel flows

Conference on Modelling Fluid Flow (CMFF®18)

2018




66

2018

66

2018

Saki Nakayama, Hiroshi Yamashita, Tomoaki lItano, Masako Sugihara-Seki

Inertial focusing of spherical particles suspended in laminar circular tube flows

71st Annual Meeting of the APS Division of Fluid Dynamics

2018

Nozomi Takinouchi, Tenki Onozawa, Junji Seki, Tomoaki Itano, Masako Sugihara-Seki

Margination of platelet-sized particles in normal and hardened red blood cell suspension flows

71st Annual Meeting of the APS Division of Fluid Dynamics

2018




Hiroshi Yamashita, Ryusei Soen, Naoto Yokoyama, Tomoaki Itano, Masako Sugihara-Seki

Inertial focusing phenomena of neutrally buoyant particles suspended dilutely in square duct flows

71st Annual Meeting of the APS Division of Fluid Dynamics

2018

23

2019

74

2019

40

2017




40

2017
2017
2017
2017
2017
2017

2017




47

2017

Yamashita, H., Itano, T., Sugihara-Seki, M.

Focusing Regimes in Laminar Suspension Flows through Square Ducts

14th International Conference on Flow Dynamics

2017

Yamashita, H., Itano, T., Sugihara-Seki,M.

Inertial Particle Focusing Regimes in Suspension Flows through Square Ducts

70th Annual Meeting of the APS Division of Fluid Dynamics

2017

Sasaki, T., Seki, J., Itano, T., Sugihara-Seki, M.

Microscopic Measurements of Axial Accumulation of Red Blood Cells in Capillary Flows -Effects of Deformability-

70th Annual Meeting of the APS Division of Fluid Dynamics

2017




30

2017
30

2017

22

2018
73

2018




42

2019
2019
2019
Segre-Silberberg
2019
2019

2019




Masako Sugihara-Seki

Lateral migration of particles and blood cells suspended in tube flows

Mathematical Methods in Biofluid Mechanics

2019

Tenki Onozawa, Toma Kawauchi, Junji Seki, Tomoaki Itano, Masako Sugihara-Seki

Development of margination of platelet-sized particles suspended in red cell suspension flows through Y-shaped bifurcating
microchannels

72nd Annual Meeting of the APS Division of Fluid Dynamics

2019

Haruki Nakayama, Tomoya Nakajima, Tomoaki Itano, Masako Sugihara-Seki

Aerodynamic characteristics and flight behavior of the turbo-jav in the javelic throw

72nd Annual Meeting of the APS Division of Fluid Dynamics

2019

24

2020




75

2020

https://kuir.jm.kansai-u.ac.jp/dspace/

http://gakujo.kansai-u.ac.jp/search/index.jsp

(Makino Masato)

(Yamashita Hiroshi)

(Shichi Hiroyuki)




(Yabu Takuya)

(Imanishi Takahiro)

(Sasaki Takahiro)

(Nakayama Saki)

(Itano Tomoaki)

(30335187) (34416)
(Yokoyama Naoto)
(80512730) (32657)




