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<A 7 uF 2 —TNOBREIOEIEFHE T 7=, FHEDM, ES oA, BURERE RO,



BARRAERS

VA JVAE R 20 EEEL, 7XvEeUEE 0001 EELSET.

Min Soo Kim, Samsung Advanced Institute of Technology, MEMS Lab

“Ejection Failure Modes Deteriorating Firing Frequency Limits in Thermal Inkjet Print Heads by
Experimental Observation and Numerical Simulation

B A7V xy by NIZK D8N %2, BIFEREZZ L S TEBRAY & ARITROICIR~ 7
A7, EBEIREIC L - T, EX 98-12.0m/s, BHE 23.1-5.7pL TR+ 3. RAT D4~
7 OFORES LHEEAFRIL, BMatEAER L R L7z, REMEHLS 0.4-9.7 TILMFEEEEEK
23 3-23kHz T2 0Wr L, 11-43kHz THA R Z4RIC2 Y, JREMHEHA 0.5-7.0 TiZAFENE
P25 ns 3-29kHz THIDS 7MW L, 3-47kHz TR A4 7 4RIZ72 5 Z E BB ST,

Severin Waelchli, Swiss Federal Institute of Technology (ETH), Institute of Process Engineering,
Zurich, Switzerland

“Multiphase Flow Visualization in Microchannels using X-Ray Tomographic Microscopy (XTM)”

X EEST 7 EMEEK[IK 2 RO AIEIEZIT 572, B8 250um, S 100pm D T FHY
DA raF v 7T, ARATRIREZBATDHI LN TES. KRE VL

% 0.05-03mL/m & L7z, XBMEZ T 7 ABMEL L bIS, BEO~A 78 PIVZHVTE
BEEHA 21T o2, THIZ, XBRMES 77 A BEMETHEONIHERO 12T, XfRMES
77 4 BMEEDOEM ORI, 2um BETHS.

SR 2 FRIR O AT B E

Xiaoyang Huang, Schoolof Mechanicaland Production Engineering, Nanyang Technological University
” FREQUENCY DEPENDENT ELECTROOSMOTIC FLOW IN A MICROCAPILLARYPACKED
WITH MICROSPHERES “

v A 7 uF 2 —TNOBRBRERDOBEFRZITo72. FEMRT, AF=2—7 LT =—
TR FEZBAL, ZRzMAbDTHD.

Akihide Hibara University of Tokyo, Department of Applied Chemistry

“Control and Characterization of Micro Multi-Phase Laminar Flow in Microchips”



BARREERS

A7 0F v THOMK—-REDF A F I 7 A% EBRIIZFH. 1B 100um, ES 30um
DHZABDY FH~A 7 0F vy AV ORI ANT—ERETHEKERL, R
BHE L—FREANTHRZ, TAa—L—KORAETIHRICL, RERNOFEELRT
BRPFLIL, REVEDLIZONT, REBRNVEMT D2 LEBBEI N

Manabu Tokeshi Kanagawa Academy of Science and Technology

“Chip-based concentration by evaporation of solvent using an air-liquid two-phase flow”

<A 7 uF v TNT, WFEPEEEATREDBMEEITI Z &RV AT AR L.
RiKEEIO 2B E~A 7 0F v TRIZETICHR L, BREZARBIET, BHEEZITH. [K
REELEEIZERT LI, vA 7 aFy TORBIZEKE, BMttoR@mABEETS Z &
MTET2, EbIZ, ?A7Be—F =252 LITEoT, BREL 25%ETHITSHZ L3
BEL 72T,



RERREE

kD PIV

(<A 7 uifinnd 3WtitfliE) ISR+ 2 FREmT%
BV R REATAIIE

AR LT~ A 7 1 PIV 23 KR L TiRbh 2 Bl O—2I2, @F-HEOE§RE T

IXRBRIC 722 6 2 o T B RRENFIR S DREN H 5. B ORKRTEN1 0 0 pm BEDY

AN

0, —

-

NEILRL TRET 2 LEEFRIREOHBO THRVER L 725, 2 Rd PIV CIEEHIEEK % 2

KILEPICIRET DOV ETH > — PRABTREIZ R R ERH 5 —F, 3Kz %[

5

CEHAI L 72N BB ITIIEEIC 2 5. BUNER OFiBI 2 PIV TEHAI L 7261 Ti3 2 ot TORHRE R

2 RT3 KEZLRORIERIET 2 FHER E B TVSM, = 0HE TR Hn B
IR 5 I LIXTERY. ARENE THEINERORNE 3 KERICIMETE 5 THEMOH 5 3
BIFHEOFGI 2 AL, iRt L

1.

2.

2Rl Z EERRE T 551 (22C2D)

POEBRZ2 OBERBEDOE IOV — MEAEBRTE 5, RS L RO 2 FRRIC XK
TER. BFROBEMET CIX 1 um BEOWEREEIRSICEHR TE, BiboHE JEMKE
TCRH1IERUTOHRERIEECRE TE 5. 3KRTHEROATIZEE FEL FOEE (a2~
¥) CfLERENLBEICRS.

1) EHAF vy = 7 HESBEEEE  http//www.yokogawa.co.jp/SCANNER/

30fps Tl umBEID2RITLHDEBZHRY TCEIEMERX v =0 /BIOILE SBEMKE (E
FEIZIE, BBV 2 ERAF Y —) 2819 9 64FICHKFEIN, 200 3FEICIT
100 0fps DHLORFIESIL TS, Kihm (http/go.to/microlab) R ZhEHWT, &
NE2BEIT 5 [T OBRERAZFHAIL TWA, SHIFA#HZ 5 b0 HFsn 5.
¥ake—L 2R MES T 74 (OCT, Optical Coherent Tomography)

EFRSITAERICT L THEBRNAETHY, lem U EOEEEAEETEX 5. OCT 34K TIC
ASTRHELTRESTLK BAHETZHREL THEBEZHEIENTHY, lecm BEE TOE
STEX¥ i mBEOKMEGZRE TES. OCTHat—L I AREDISEWL—P)
MEBRL, NEPLES> T ARHNE~A 7V Y L OFHFHI L > TRIHT 5 HET,
RECREAZHNICFAESNA TS, 2 =LY AROBWHEERT D HIEICLI T
DD FRNBHBD. http://brian. cs. kobe—u. ac. jp/ (HA&GE) .

http://spectra. bli. uci. edu/=° http‘//www.lightlabimaging.com/index.html {Z X% ¥ D fiF
MEBAFGRBIH SN TND., BEOEMTIZENE W1 Ofps BE (R TE TV
DJEEETHDHH LV, BEHEN S 90 L 2L, OCT LR UFE TR
NLADERES % VW= OCT—PIV MThn A aREtER H 5.

AT VA, 7aPTV
EREBEOET A AIAT LBEELI OBREDOL VX%
WMAELEDE2—3um BEDO M —VEBE2+4072K
XXCIRETES. BEMEELV XXV MEEIZL 50, 18
100um, X500 um BEOHKEZ ZAT VARETEE
ThH5H. EHEERTHRE LE#» O 3RTTiiEZHE T2
(21X perspective ERBENT LY MY v 7 LU XEFERTHIZ, BIEERXT VARIGTTRES
7%, X 11E 100X 30um OF/NEB DO AT LA BB TH D, b L—FOEEIL 2 um.

2)

e -

X 1. #/hFi#(100X 30 1 m)D
3% PTV A AT VA E G

ATV AATAERR ST T 4ICEBP IV

WL X DT SRR COBEBIRE T T RIEE I X 5
DOHEIKINIEL 12D, Rmu s T 7 1 3EGREN T RN
NEIFCH VR EDFERH TN, fTFAFursF
7 41%, BENCK L TE AR MO OREZRNEMTH Y,
BRBEOECT AN AT T L—YORa /7 02BE T
X5, ETAIATTRE LR T L%5T X IVIRNT
35 HiECERERI S PIV RIS RIERIC 2D, A VT A VR
BT 7 4 ST ORI SE R A B BB, 'gg'zévf4/3k}%ﬁ¢§A
HALVFABET D2 L THRRTE S, MuhEfctan M2 A7VAA: bl
RBER oA T v hn T AE AT LAy L (B2mm, KFEe9) SHTH TR
BUIEFERT RN, B RVWERICERINDI LD L Bbh .

KRHDN, xasZ

74 I
) P S

A

R

LATTE LIRS

&

> - %

~—




WNRIEN D~ A 7 v PIV 3HANZRE4 % FRAEMFZE
HRRKFAEEMET KEEY

PDMS IZ L WAERRE L=~ A Z aF vy 2 AT, LLTFD 2 SISOV TEABICHIEEEZIT
OTW‘é.

1) <A 7 aF xR iT 5 ENEE & EXRIRFERO LB

2) RHEEFMBLIZ~A 70Xy JHBIEORRE

1. w47 aFx 2 OFH

LR LIz~ 2PV A7 A (M) 2RALT, v4 7 8F v RHADHN
(EABF@#F - EXRURER) OFHZITS. BEETIE, v/ 7o PIVI AT LADRELL,
FhEFIALT, ~A 78R 7k 5 ENHBEREOEARWZIREBRROFRICHKII L.
FOFAFEROHIZK 2 IR T. PMS ~4 7 0 F v TR SNz~ 7 aF ¥ o Rrb
(hE 400um x HES 145um) WICHERARZR & Ok 4 RIGIROMEPERE S Lo HE Dl
NORARAL - 5HlZ1T o7z, {K Reynolds 3 TOFALILTER L Stokes ifidL & 72V, Reynolds
Fowme &b I MERLAEZR CIHEERBIRA THATRICHLIR L, £72 Re=8.0 IZB\W\T
1T, AREO%AICHBEECIEARET S Z PRI, SRITERREROFRZITV,
JE/1BREh IR & DA ED TV TETHD.

1. <A 2 1PIVL 2T A 2. ZAREICHIT S Stokes Fih (Re=0.1)

2. AR LI~ A 70 I X2 0 THEEBOR%

RTER— A D<A 7 affilET A 2281 5, /NEREANICEAET 2 EFIR Lo
REAREEBEFIELAZLEZEME LTS, M3 ITRT LI, PDMS A 7 B0 F ¥ X%
MR oL (/U v b)) A—F—OREEERL, TORABICERREEESYE, £0O
W - ERREOIRBEEIC L > TRENICHENEZRAESED. ZHETIIE4 L 5IIRS
NTWA LI ICEENDNDFEILE, 4 71 PIV IZX5Z DD ERR 728
BICERI LTS, ZhLDRRL Y, mENICIT N Fi@mnsme L, mEPEEL T
W5, FOFGEITRKRT I0mm/s THY, ZOHRZZIGHT D Z L TESNOMEHRIES
REEE 2 RE T AHEMEIRENE. 4%, ZOBRKEHAL T, KEDOERK - @ik -
BELEWSTE—HODT OB RAEEITTEET A ZADORABEET>TK.

Channct W all

B3 HEORE 9 4. t&iﬁﬂlﬂ"‘ﬁk%%‘i‘éﬂ 55, WF Mo PLV 3
FiEORHRAL

RERRRE



BEFRRBE

BEENIAT v/ 2T V-3
AAZ T R KRS

ERENATIIvA7a T aT Y P—a VIEEFEICEN Y L ThD, LBLRRED,
EHE D A S R EATABAIE. TRALZETILELRHD, '
(1). EffY IR LBAGNE
v A 7 aRr—le b b BENEFICR 2D eI BERRE NE < 225,
IOE®D, 7L—hAl— ML T BRITEX2RROFEPRESNTLE I, 1~10kHz
BREOEREIATVEDHTH D,
(2). FRREDNLE
EEICRIERBTET. vy v ABRNEL D, TR ERETEE. —RH
REEED AT THARETHDA, EHERDIBIIE, AREOV A TVLALRD,
LD 2OESHZEWR LEERTH I, BETHORMBEERI AL, v/ 7BV
TP = a B3y —1Thd,

a) I v MBI 5 MEMRSugii, Y. et al., Physiological Measurement 2002)
B4R 30pum OMBEINRZ Fih B RMERZ AT L, ZOBWENT ML ERDTVD, ALK
H A Z 1, 512x512 B « 1000fps T2 72‘/%%’5‘5?@5*@%%2’(%59

1

5

[uem]
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B
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2

Velocity [menfsoc]
i
B

AAANNA l J W N .
VVW"\WN#W #bﬁ'ff T
LA b WA i
VWN %MW?’ i
K Ml =53 ym |
eV Y WY ] c i 7y !
= 100 150 mo Tum e[ sec]

EEE A A T R PIV B RS E L& T — & (AR R B AR
b) 100pm HEH#E M P MRS (Okuda, R., Master Thesis, Univ. Tokyo, 2004)

E£2 100pm OMEMICImE AT LT, FRILEK & MEEOMEE 2 EFRFEHAI L7z, AWEA A7
1. 74 hoEl FASTCAM MAX-II (1024x1024, 2kfps TA A—VA T ¥ 7 74 T )
Thd, BAIIKET 7T, 74 AZICE DV FERELZBIRLU TR LTS, FRlmER TR
STROEHRAZIT, FoFO N L—PRF 2 EEE & L TR a5,

ol
i Average velocity:
3 0.7 mm/sec
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RERRBE

MiRERAEERRREO 7 — V2T 74— a |

MRz 1 DABER DEAR X 1 =
AL, FERARUE SO L ORI
Bt A MO - B0 A R A 1B
LThansWRbiEdE e mh —fib
RFEDT AW THD. Ml LR %S
L COH RAZHHEBIZ OV TIE, £<
DEBRFRIFIEDRRINLTND. £D
— 5T, MRBRKOWEE, Thbbk
KBRED X H Iz BEL, Mfan
TED LD BRBERB L OZEBLRED
TABEVLENAEL, I6ICEDLD
IR Z TR L THEH S v Tn < vl
DWVTHE, B LRI SN TVRV,
ZOERIE, #HxoliaicsiTs~A
7 a R y— )V BILEERE, B Z O
e, AiifagEh b ERMKRE U= 5
<A 78R r—/ U iRkEhiiEE, SOEE
DAY= B LOEGIERZCE
) REhiE Y, RBRSIERICE
T B IRAREEEINIE & A SRS LTV
RWZEICEB. 2D XD R
IZBWTEMERE 22 2 AMEEL A 52
2T 52 8L, RO ATHEERL
L3 HIEFNC RIS T 5 A D#BRRES
ExHLE, BOTHEELRS. Z0O
—filL LT, HBPBKED VRN A
NMKUICEZE SN T, RERMNERE
BIZZH SN TE-REERSBRKIE
(High Frequency Oscillatory
Ventilation)\Z F 1} 2 AR K HEHE
FEAT S RD TN B,

ZITE, EHERBRKICRIT S

BERFTERM JIFEIER

Measurement window
(156 2?12 mm)

2.5¢cm
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7
77
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[Ny
= e TN
;=Mﬁﬁ§§
e ot \\ \
RSN
tt::-:”“’“,,“\?b\\\:\\
""""" Nk
Fo=m §§§
il

-

S D BRI B R EFARD T DFE—ERL LT, v~/ 70 R —LVKEZETLHAD
IRENRATRNEZRESLT 5720, TFHEERT 54 7 0 F ¥ X VNERES s w217 -
Tz, w47 aF v 0L, RN 300 m, BITX 5300 m OFEEMHEHER L, DUEE S
15mm, GRS 2mmTH 5. b —PR IR EOELZH VTV, IRENEHIT,
1F, ZEREIT 10m & L BonBROBINUTIORESNA TS,



BEFRBE

M~ A 7 R AMIS A AL OF v AL DBEmE ARG O (2T D5
BAKS:  AKRFCHE, & s

1. MEMS % i\ BEmE G R o 5

MEMS(Micro Electro Mechanical Systems)id -3 (kO SEFEEIIE S » FRUSHEMT 2 FIH L T, bt » 327 7 F
2T B EREETHT A ZRORBHETHY  BEAF—AE 1 pm P L 1mm BATOFEE Sh, #ERER ST
WHEEHE Y BLOT V7 Fax—H TR, v 7 HbBERIN TS, BREOHEEZFHTL W
LEOMBEREMIELT I/ Faxz—F /AL, SEEB LIz~vA 7 afbl~AFIC LY, BREZR
EATEIET S 2 LA ENTEHEY, MEORMSEZHATHNL LT MEMS 2R bE L TWD, IrfFEMmic
L7 4 bTB YT N EA TOELEIEATF v FR—o0F v 7 HIZ[ES, BE. ARG EZ o E2ER L
“VF AL TR ER ez~ A 7 0ty FRBANICEESRTWS, 5%, v 7 ot HERINOBEEY A
WSS Tl JEA., BEL VLo mEHRSNETE, BEERAUELEAGDED ZLICLD, NGO
BRI ZERIRE S OHEE . X O I RO R HIE & FTRE I 4 A MR S o TV D,
2. Uy EHEROLE

B AR S B BEmERIT, BRa RBERER S AL
EMETHY, SOLRZFMAMITICBVY T, REHFERREEE
FE Vo H LWRIFFESALETHA Z EEE I ETHARV. B
fRATICOWTIE, 7— U =B EITH) Z L AR EFRTIH S, Kl
ZIRIRYITHE 2 IRTT T T H A AR 1A O R AL O B 0 R
HHICE, SHRDZTF—FTOTRBLETHS ). BMEMEHRE
B EEBEBEEEZELHEOD—DE LTy =7y M1 H
3, HEET = —7 Ly METOMR Y = —7 Ly MERE, BEIRETIC
ZAENTE TS, MEMS EoHHic LV /b, BFZERMOUE2 JoT
F— R ITEER Y = —F Ly NEHER L, BEETIFREEO LY M
HILORBDED A TND. Figl ~A 7 a@AMIENT v 7

o g
S ks
2 Bl A
g Sl
= 2 =
z &
L
b
0 = -
0 715 75
x-directionfmm] X-direction [mm]
(a)Level 0 (bilevel 1 (c) Level 2 (d) Level 3 (e) Level 4 (f) Level 5
Re=12180
et SR
1.0

TF— %
Fig2 ~A 7 aBABUSHTF v 77— 5 Oy =—7 L v MEFTH



RERRME

Mo ERFE O AR L] (2B A5
HRRE B RE

BARHEIZBWT, KEREBREAOEL L aFE2mE iz, OIR - @ m/ESE - il
EEERIREZSNIBRBRERBROFRENE L - TVDE, INHDOEBIZIIELED
FURIERECEREOK 35% 42 5ICE-TEY, INbOEFEAFIL, HKEIZS
LCEHFRREL 2o TS, BUMLE RIZEED 100 pm LUFOMBINR - A0 E - AEAR7R
Eﬁﬁmmﬁﬁﬂaﬁﬁéﬂé.::%fﬂémﬂiﬁmﬁﬁkﬁih AR ON R OME
RMEITH Z LI d »C, MM A EFOICHERT 2 VW) BEERER 2R LTV,
i R - DI 72 8RR S ARBRE B OBV, £ OWRE O EEL2HE &
RoTWAR, ZHUIM/NROLERNORNE ERICHIET 2 Z EHAEERFEL 2D,

ML, KESOEBERE EDDRMERE 0.5% AT OAMmEK « M/R, AR O k)
SHEREND. EFLe MR BWORMERIY, ZOEED 40-45%% %, HMLERITHRM
B 1000 4 7-9 1 EOBIE THET S, LB T, MEDHFHMEE B+ Z 2 5586
i, fuikE P ORERRMERT Ry a bRt EAHES. RlEKiI~T o
VIR E FNEELEOENLRY, ZFOVA XFEHICL - TETRZ2D OO M TR
MmEEP R S5, BEEN6-8um, FEX 2-:3 umOF RS IFAEZWEMAKRE L7225,

FRMERIZE T 0 B CIImERE 0N ERT 5 =DM ORMESEBD U, (K70 #ER TiX
TRMERAEST B2, MEORMESBIMT 5. £, MESHL R2BIZO0T, BOPFLIK
RMERASEE Y (EED) | BEETICRIEROTFE L2V Eum OJE S O MR 23k 2 72
E, BN A LB NEBRME T TORRTOBREICL > THRAIN TS

HUNMBRAN OGNV T, Dual St IERCL—F Ry 7 ZREFHIDV IRIC L 258
BB LIThN TV, ZROOFELZIGH LSRN TOZSEEbHE SN TVER, #
MRS 2585 Z S FROCRETHS. “hE T, BHRLENCHBIMERNZ & D
~A4 7 uRr—NVDRIGORHIL SR TH L~ 7 e PIVEERRE I, vM 712 A
= OFIEFHINCRRZRE L T 5. MEHIIZES W TH, in vive (EEWN) Rin
vitro (KA EBRIZ~A 70 PIVEEZEA L, MENRNOKRMOBECEER, mEELED
M4ERE N OEEFHRCRMERDEEEDF B2 EBNTh T3, BN 30umiEE T/h &
KB L, RMEROKE IPWETERLIRD, /vy=a— N REOKEERL, TOES
VA3, FRIMERBEECRMERDEE, FRMERONFIFHER SICKESEREIND T EBREN
7o, o, FRMEROERIL, MEREE OMEERACIIENOZITAEAMNICE - TIERT
SND T ENHERINLTVAD

HUNLE NG O AR T, FRCERESHEIC QW TERNTALERH L. Fizid, ﬁ%
K72 EREMRIIBAT IR~ A 7 0F vy 7RISl 2R8I iE, EREEERA 5
HoE, MEOBECEEREA2IEREI L, ROV A R— /~%®B®#£k¢ét®1
HD. MPDOFAF IV RAEEBT D LIL, BRBROBEDA I =X LEZEFT H7-DIZ
LVEETHD, EROBREVNGINISEHTHS.



REFRBE

(7 5 FIIRELIR D b A X RE G E Lic T/ A7 — VAL OFE )

BEEN KF A —

1. WFFCAEE

R R EF RSS2 IV C. AP D PEO (R =F L oA F94 F) BOFOEORBELIT-

- S FE 400 HFREE. B 50wppm TH YV BEFKIIE lmm OERTF ¥ XNV THD, 7,
Ki#% 60nm KU 20nm D  L—HRF DT T v EE & AIH(E LT,

[BAMEESME]) - TAMSE (FV 3% : BX51), 40 fExt L s X (UplanFl 40 X, NAO.75,
WDO0.51mm). 100 &%t L > X (UplanApo 100X Oil Iris3, NA0.50~1.35, WD0.10mm)
E{EBhIERE 60 {25t L > X (LC Plan F160X, NA0.7, WD1.7mm (% 7 A& 1.0mm DFF)),
HMEXREEF 2T o — (NAL2~1.4)

(BEsr]: ICCD A AS (Ekd b= A, B/hZHEBE 0.000021x)

[BREAZAE] :  MBEE (100W m~aFr 5o FAvR) v A R (REEFLE, Xe ER
AHTRNAEX—=1.66J/F, FIEFE=60Hz)

AR IIREEE L A LER AT LARATHFER AFRERKOELRIXIEO—EE LT
EELZbDTH D,

o & | 160x220um

hL—#—#1F (20nm. 60 f%) hL—H—F (60nm. 60 f%)

ik =

HiEEXEE (200348 A, 40 %) WK KEFHER (2000 4 12 A, 100 %)

k J Objective Lens

3 o
NG Sample Liquid

--.‘;%W E‘="’ 1
“ Condensar Lens .
AR B 15 D JRER K]



A7 YT I =R LicvA 7 uRBIIBIT HEE - RIGOMREMRZR
TN EAK B REE— M. TEE—H

t TAS (=4 Zu1#XZ, micrototal analysis system) [11iZ{L¥5 8, EFSHF. FOMT
ROCIERENS 2 1 #HREFEROO 2 TH D, TOERTHD . Kt - BEEZEITOI~A
ra Y7 rE—, ELEEFDERTHIVA I/ unF v FVHNORIWZEERANLEEN TS,
A ra )7 Z—EDRFIT. BV A S AVAERNLDOD X, BIEHTIZE > TV DORHIR
THEHB, REZFDLARTHRIIEL S 2B RVRIRTH D, HEIZ o X0 biNF
¥ FNAVATAUCOWTIES R I L RHFEDEL LD L BN D, Z 2T, WKL, <4
ra V7o 8 —RAOEBELRHIEREZRBT I LEENE LT RERED D,

<A 7 UFRICBITIERE K A7 0F v URAVATIR VA I AVREREFIT NS WD,
AT L BREPHHTE, (BRI FIHEROMMUKTFT 5. BE, RGO@mHERLEZ B L
LTHa e~ 7 aF X VRAVERRA TH S, Fl2id, 3IRITHEEIZ & 2RERE, RETMESR
BRBSEFALELRERENR DD, £o, TTFHERBREZFESTZ2HROBEOHAE. v(70IF
¥ % Ehrfeld 5OMRZEICLTUTOLSIZHELTWA(2], (D) &3 2 B O®ZR, () 1557
EEEOHNIZLT, b —FORFOFENICKREMITHZ LIZL2BE. @ 2FA0LEAIND
2WE, BRIIHEITHILICLS 2RI ORE, (O WELHTZ L T, MAVTEEF M OFL R EH
BRL S EBHE, 6G) Bt 2 RAOWAOEEKESE - BEIICLSRE. ) AF=r¥—0RA,
BEHRBERK BT INX)REEFATIRE, (D) NI RRERS OWHHAR &AL L RE,

BE -RIEOFRLE ~A27oV772—RAOFEE LTI, PIV, (LFRIGERIRA LREK
INERFAINTWD, <A 7 2 PIV T BHEOHENREREZRD 5 Z L BRESN TV D,
<A 7 a PIVIZBII B0 AT DML LT, BRIEBE:512x512~1300x1300pixels, 8~12bit, FHHEE
DOMEREE LTI, f£22R:120~100, N.A=0.1~1.4 DEFEDO LOBELNTWB I ERREI N TV 5,

WRORR  BAEBEOFAFEAHEIC OV T, E= Y EHBFIZ L2 EAAOREBEDTE
B & BR8], WKL A VX8 (B 0.001 BLF) (Z81T 2 MEEH hRsoztiildl. ¥4
F I v 7 PIVOBRBHAEDBIEYRH 5, 2B, w4 7o ff{Ls LiE<A 7 1 PIVIZOWTE,
2002 FEE LV ¥EEL D, BE. v 7 0F ¥ VAN OWTTFHRERT TH D,

<A 7 nZEMLFERRET AR EEE L CWVDBeA 7 a Y T 7 Z—EiNfRES @ ul
(http:/funit.aist.go.jp/kyushu/mischel/jp/microreactorhtm) <°, ASME Nanotechnology
Institute (http//www.nanotechnologvinstitute.org) /826 L CEMNET TH S,

(1] Reyes, D. R. et al, HANXEBPER 2E|EESEIN W,
[2] 58 B— 13, w4207 4, o—xhi—HAR 2003. BASERPEL S8,
[3] B - 127, FI4{bi54. 11-Suppl. 2 (1991), 281-284. B AKKEREBILFEELFEEEE. 17-4 (1993), 356.

(4] EAER. KL A /N ZABERZE T 5MPAADOHAB LKL EBERFHED T R T7 7 HE~OIEH, .

FLM R TERSC (1995) .
(5] 3K - 1Zh BTSSR, 23-Suppl.1 (2003), 207-208.

BEWRREE



RERARHE

[N TARRAPMC) Z AW 7= SN g N HlE ) (B85 258
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i | B X2 T, MR SRTTZEMZ W 2 T
EIZAT A AL TCHBETE D Z &
ENTWB. BENEZETT 2RO & &

Optecal Sectioned Micro-Focal Plane

BORMOREZFHI LT 5. ARIEHY Moy hesetoss (3
2 YSEPEN COMERNERBLC 3% e e

TEMOEESMEZEET 2 HELZHAL
T3, 27 ;

PIV Ei{g D4

Z="751m

Z=15um Z =20 um EEE S At B

BRI AE
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PeiERcE (FTE) | ATAIE (BmEKE)
X W OE B | ARoEEEELIEICET SR
* | &N KR
H # | http://brian.cs.kobe-u.ac.jp/
¥—U—F OCT DJFH, AR

Optical Coherence Tomography (OCT) DJREEL £ DISHIZ DU T DR,

(DR & EDIVRID /DS WEER0.7~1.5nm OFEHRNEEFIA LT 2 BEOAK
NEOWBRIEENER I TWD., D& DEEE M€ 277 7 4 1EDOT ; Diffusion
#% | Optical Tomography) T, A% & LI IEBEE Bl L TRBYLT 5 H1ET, E mm 7
5 em DEFMEETH DD, BIUEROBBIEAER I TND. b5V LDITEERN
Y%FIFT 5 OCT (Optical Coherence Tomography) T, 4AAFKE T 1~2mm D&M
THA~20 u m DZEFMSIREDOWBA A—UBELND. ARHKELTHORMN L TE-TK
HHDOHTHEEFICERE L RWVEEY & BELEEB D RWEEEEZZE LT, X~T
nX A Eae—L R = MNEEREASDE THRIE L TRE(LT 5.
| BB TEXBEIEFBRED L ZAHmMmA—F —TH 5N, REROWFELOLE cm D
ESFBEBLARET, T TICEALENTND. £, AFBEOERLzE— L RIS
UCCEE G ORREOBREFENERIN TS, AFETHELNSERII~A 70
PIVICFIHCE 5 [eEni & 5.

PafERE (TR | MATEmE BIERF)
* # M| B Ultrahigh resolution real time OCT imaging using a compact femtosecond
Nd:Glass laser and nonlinear fiber
% # S. Bourquin, A. D. Aguirre, . Hartl, P. Hsiung, T. H. Ko and J. G. Fujimoto, T. A.
Birks, W. J. Wadsworth, U. Bunting and D. Kopf
H i OPTICS EXPRESS, Vol.11-24, (2003.12)pp.3290-3297
' WWW.Opticsexpress.org
F—U—F fiber optics,

OCT DXFFEET 7 ANERNTa L7 ML, BESVAREFIAL CTHEL DOXI5
OWiE % Eife{t L T\ 5. www.lightlabimaging.com T OCT TH/LN/-f4 OEEZ RO
n%. E 1064nm, 7L A g 100-150 fs(femto-second), 7 145mW, ik UJE 3K 75MHz.
BY | shmimEie o6l & L 2.5mm(500pixel) X & X 1.2mm O % 4 fps ¢ Frame Rate T/ TU
5. (a) IFENLAZ—OEBOWEER, (d) IEEOKEOHEDERTHD. b
BARDLDIXFRTHS.

— 250 um




PEIERE (FTB) | KBEY - KTHZ

v % W B Handling of picoliter liquid samples in a poly(dimethylsiloxane)-based
microfluidic device

2 # | Hosokawa, K., Fujii, T., & Endo, I

H #2 | Analytical Chemistry, Vol. 71 (1999), pp. 4781-4785.

F—U—F Microfluidic device, Droplet, Hydrophobic microcapillary vent

BI VYA XOFET /SA ANT, pLY A XOFHEINTHNEREE 2 >/ER L,
ZO2o0BHEDNRMICBRET DI LI L. FHETSAR - JREAF—0%
PDMS Z W E—NAT 4 U 7LV BUESHTWS. PDMS D#fKELZFIF L7
HMCV (Hydrophobic microcapillary vent) & FE{E 5~ b L ZBREEFIH L THREN
ICHBESNT-BREEEDY, SHIEREEZFALTEND O % B &R ~@iX3
5. YA X3 600 pL, YA XIRE100I 70y, BE25I 70 Tha.
ERR L7z 2 DA~ A 7 a RET THRBICRAE T 5701, 1Kl L K& it
IE%, A/ F ¥y XVANTERELFIALTHRIVBRLAEESHZES. £5F
B TRENICBRBEEZED Z ENTE, BREMREIND. —FHFOBEMNIZEX
BREPBASETEOERNBELREST S Z & T, RFOEEERIZ L HIREEED
REERLURE, AEESR LOBACRRTHE6 40 1 OB TRENETT S
TEDERINT.

wEEkE (FB) | KEFY - ATHZ

X @k B8 B | Droplet formation and manipulation in microfluidic devices
E 2 # | Link,D.R, etal
H Bt | Proceedings of NanoTech2003 (2003)

F—U—F Droplet, passive control of droplets, electrostatic charging

ESEEFERIA Uiz~ A 7 afithT "4 ANT, #HNEHE2ERERICER, BE
THAHLWEELBERELE. ALV THEESNEER (74 27 aF ¥ X)) OFIZ,
Kok EAER L, BABEE FAL) OEAREFHICE>THNS. F¥RILTH
NTEREAK GEGR) X, TAALVTHEESNEZL ) —2DF ¥ RNV E+FITRET S
BT, RULKENRSTHLEINA A /WVICERERDE Tl SHIERIZRS.
Z0%, HERPCEBINTEEMIHRELTILI/NILI aBEns. KK/ ¥ —
VERBNIRHT AL T, BV A A2 a L ba—ATHZLNEETHS. £
T/ NS W5 HEE LT, THRRICOBT3HEEZRAVS HELARETH
BLEERLTNVS. ZOBE, TEFROMKIBOLWELEZ DI L THREYA X%
ayha—/LTE3.

WL BT AR L THRBY A A2 RELTE oA ERLTWA.
BEORE K—FANVRE ICEREMZAZ L TRERELHESE, BEHIC
Lo THERALTNE EE-oTEERTEIFHEEZHRBEL, TORTEZBELTNAS.

TRMXEAE
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H@EIERE (FTE) | KBEY - KT

# E OB 3-D imaging of moving droplets for microfluidics using optical coherence

X tomography
x % | Srinivasan, V., Pamula, V., Rao, K. D., Pollack, M., Izatt, J. A., & Fair, R.
H # | Proceedings of MicroTAS2003, Vol. 2 (2003), pp. 1303-1306.

F—U—F Optical coherence tomography, Microdroplet, 3-D imaging

Optical coherence tomography (OCT) & FEIEIL 2 YR 72 T2 FIFH L7 3R TA#
{LFEEZFA LT, MMRRNEORIOKR T2 L. BEMNRIE, ~( I
F ¥ FNVACEREBE SINMMNEETHSD. MERNIZIITY a v A VREHEEINTE
D, FOPICABIEODIZ A AINT DR, ElidkEe—X (BER13I70
V) DRABROBREPEBIN TS, F¥xV0OLETERMICITEBN Y —= 7
ENTEY, FOBWICHIMT S Z & T, #KMIZIE Electro-wetting & V™ 5 A NHEA
3 5. Electro-wetting {2 X V IRIEDOEMAIIENTS. TOKTE2EE, AEORAES:
{T> T35, F7= Electro-wetting | X W IRFANRICHENARAET S, SIHI
Electro-wetting ZFIf L CIRiR 28t T2 2 EBEEETHD. 2O L D RiEHE DOFRD
RN OB Z, OCT IZK > TAHRIEL TWS. OCT V5 Z & THEHD
WRBIENVEEL 2V, MENEBE T REANRORNEMDZ LR TE .

PEERE (FTB) | KBEY - KTHZ

X #k B B | Invivoimaging of quantum dots encapsulated in phospholipids micelles
2 # | Dubertret, B., et al.
H | Science, Vol. 298 (2002), pp. 1759-1762

F—U—F Nanocrystal, Quantum dot, In vivo imaging

T YA AOFEERERTHDF /) 7VAZL (BFFy b, LFQD) 2~v—*h
— (Fb—¥) ELTHRIALT, £&H (Inviro) &£EHEAN (Invive) OFFIZEBIT
LEEMEOBE - BEICRIIL. QDIZ10nm 25 15mm OKE 2L, £k
DOFRENDELRN Y LT IR THERRER (SEEENE REFOEE -
BRIENFEETH D, WHTHIV. SRR, EAEAMRRSEEREY. £
ENTEETHS.) 28 01D, LOVBENLAERNTORRBIRELEBRTES. &
HABEOHFH E LT, DNA & QD 28X THNBET A Z L THEAERLLTD
Eimea R LTz, ERAKRNEBERLE LT, Y /LORMRRIZ QD AL, AR
bAFwT X 7 VETORELMEZRETSZLICRIILZ. ZOFKE, QD IX4ER
NTHEEID, FHELHGEAL R, HRICBETE 2 EARERINE.




PEERE (FTB) | KBEY - ATHZ
X @k R B | Dielectrophoretic liquid actuation and nanodroplet formation
*® # | Jones, T. B., Gunji, M., Washizu, M., & Feldman, M. J.
H B | Journal of Applied Physics, Vol. 89 (2001), pp. 1441-1448.
F—TU— R Dielectrophoresis, nanodroplet, Coplanar electrode

FEERE B2IEAD X D 25BN 2FOWKE) KCRY—REREMZD &, &
EONFTOSBIZL Y, WEIEBROb - L ROEICSIEHFELNS. ZDH
21375 FE Kk (dielectrophoresis: DEP) & FEiXi1 5. DEP 2l 5 &, RO/ F—
SV TR T~A 7 apiET S A ARNICBUMNER DL - BE AT LEEDZ &N
TEBZLERLE. w472ty NTCEBLIZB/NERE (w1470l y bt g
X)) #EBL, FORBEBIOFED a2 b —MZ Lo TH/NEREE®®EL, 61T
B/ 7 0L OS2 Z N TE 5. DEP WA Z L THEEICEERIRIERIE
MARETH . FIAITHEBERICET 201X 0.1 BUT, EREEZBET5KED
BEEEILScm/s B2 513X THS. DEP TIIifELEEFE L T\ 57-%, BN
LBV 2a— NVAORENBETLORRBESI SR T ENBIEE RS, Litdio

| TEBOT N, ZA~DIEREEZIZHE, BEERRELY 2 — VB2 Wi+ 5 LT

BHEZBETHS.

PElERE FTB) | KBEY - KTHZ

Microchannel array flow analyzer for measurement of whole blood rheology

X m B H and flow characteristics of leukocytes activated by bacterial stimulation
= # | Kikuchi, Y., Fujieda, S., & Kikuchi, H. E.
H B | Proceeding of SPIE, Vol. 2978 (1997), pp. 165-171

X*—TJ—F Microchannel array, blood rheology, erythrocyte deformability

TULARICEBSN A 7 0F ¥y XAPNCMEERL T, —ERENERT I E
TOREEFRET AL T, MEOLAD P —EE2EME L TWA. BRICEWET
NA R, YVarvERECTZ7+ N) Y TTT7 4 —TRUNRIEEIER L, TOMHEICH
FAREEZETDHZLETHELND. BBRERA/KE RV TELZOEHEDIZ, TR
N (BEE) DA ORBIKIESHY TFonTna. 7R MEOTEIEX 6~8 I 7
o T, RMKOKEZ LY H/AEW. LMALRLEKIIFOEFEICL-T, BH L
D HIEVEBRETRNAZENTESD. TAMITOMKBOFHENAEFIITEMEL ©F
FAHAZIC Lo TR ENTZ. BEOREENL~NY UM L= %2R I
&, ~EEECHBICERIET . L ZANAME, mM/MEBENELIhEEGE, EFL
WIRKREELZREZ L, 2ENSRETAOICELFEMIIBEEOMKLIVELI RS
EDRERR N (BIAIXEMERDS KIGEICRE S NHE).
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PRIERE FTR) | KBEY
X ®k R B | Aparticle image velocimetry system for microfluidics
% # ?antiago, J. G, Wereley, S. T., Meinhart, C. D., Beebe, D. J. and Adrian, R.
H i::} F:xperiments in Fluids, Vol.25(1998), pp.316-319
F—D—FK Microfluidic device, Micro PIV

<A 7 BfHET A ANORBBRBIIR LT, BESEER L 7 o3 v TV OEE
BHAEITI1=DII~vA 78 PIV VAT LAOMELITo TS, w44 70 PIV AT
AL LT3 Intensified CCD # A7 Z#AVWTHREL TR Y, HESS FABIZHLT6.9
X 6.9 x 1.5 um OZEE M E 0. WES MBITREMBEIZLYV RO TV,
<A 7 1 PIV 325 L% Hele-Shaw HiAViZi#fH L, 120 um x 120 pm ORFHEIRAICE
=B 30um OABEFEREFFOEEYE Y OhORIGLHAIZIT 7. L1/
NAEIL3x 10T, A b= RFENLR->TWAS. £, FL—HRFOREEN
100 ~300nm & /NS, 77U VBEBBOEBICOWTRITETT-2T2E 25, &
NS T o TVEREERY brERO TV A,

P&EAIERE (FTR) | KBEY
X @k B B | PIV measurements of a microchannel flow
x # | Meinhart, C. D., Wereley, S. T. and Santiago, J. G.
H i Experiments in Fluids, Vol. 27 (1999), pp.414-419.
F—U—F Micro Channel, Micro PIV, Depth of Focus

<A 70 PV AT LELTHE, BARIZIZVUVA Nd: YAG U—¥%, HERIC
IEISTRIERMNSS, BERITIIRHARCCD I A T EHVTW S, H#IZIZ 30 um x 120
pum x 25 um O H 7 A ® Wilmad Industries tEiZ K B~ A 7 0 F ¥y XA EHWTEY, 170
pum DA NR—HF A Thicm LTWA. b L —hRFi3RIER 2000m THY, KRT
LDZERFRBEIX 13.6 umx 0.9 pm x 1.8 um TH 5. BAMBOHERIEES, ix, EIFR
L UREROBTOROEBIZLVREY, KR TRINS.
5 = nA . ne
2 =2 MNA

TIT, nidEHFE (=1515) MIRZEFOHNMOBER (~560nm) NA iIxt#L X
OBIOE, MIXIEKE, el image detector DIFIR TE ZB/NERETH D, RV AT A
TI38, 138 0.6 um £ 72 5.

LU, EBEO~A 70 PIV Y RATATIEEREZOE EHVD OIS TIEA2L,
ERICHEMSE R MG RICBE SE T, MIFOERDADLR RIEMETLLE
BhHD. ZOXIBRFECEVEEREEIZS, =1.820.5 um L FRITE 5.




PEERE (FTR) | KEEY

X Wk B B | Volume illumination for two-dimensional particle image velocimetry
E:2 # | Meinhart, C. D., Wereley, S. T. and Gray,. M. H. B.
H & | Measurement Science and Technology, Vol.11(2000), pp.809-814.

F—T—F Micron PIV, Depth of Foucus

<A 7 v PIV T, XREEZ— e LTRATIOTIEARL, RY a—2BHLAR
5. ZOY, BEHEEORLEMNRBIIREDHERIEE (the depth of field) Tix#A2
<, BERONFHZREE SN L7 3HRAIZREE (the measurement depth) % & 2. 5 ME A
b5B. LIehRoT, =471 PIV VAT AW CHREAICHIERE 28T, 1)
EHFORE, 2) KRFEROKMENROPE, 3) KFORE, LULEo3EEOK
BEEBTHVENRDD. ZIZT, RFORBIZOWTIIEEN 11101272 > 7RI E
ERBDR ol LTS, BlEEY, =471 PIVICEIT3FHIEREOEGRK
R L 225,

2.16d
5, = 3nA P ta

+
NAZ  tan@ p

TIZT, n i FEFTRMIEREPOINOHERNA IXHHL o AOMAE, didhl—
PRIFOERLERS.

KA DO UM F LT B 7= DI, ¥ T 72UV 2D Nd:YAG L—F, 1300 x 1030 pixel
x12bit DHHA CCD I A T 2RV TEREZ T2, EXORIEEICIE, FL—HRFOD
RIAZRAH 200nm & 1.0pum, NA D 14 & 06 THABRMBELAV TS, ERFERIZEX
ZHEHANEEIX 1.75mm 2> 5 10.6mm & 72 Y, BRAG.DERFLR—FERL, X3.1)
DOREERBHIN-.

POERERE (FTR) | KB E Y

High-speed 1-frame/ms scanning confocal microscope with a microlens and

X W B H Nipkow disks

2 * Tanaami, T., Otsuki, S., Tomosada, N., Kosugi, Y., Shimizu, M. and Ishida,
H.

i # | APPLIED OPTICS, Vol.41(2002), pp.4704-4708.

X—U—F Confocal Microscope

PERDILE NBMEEIL, XX v VEESE o DIIEEEOHRAEITI Z &N
T&ERhotz. £2C, BEHVLI Nipkow 35 SBAMSICXT LT, Erh—n
DFNEF>T 4 A7 (Nipkow Disk) &~A 70 L XDF|&EFF>T 4 A2 (Microlens
Disk) ZHAELEAZEICIY, BETRAF Yy THZLDOTE HIESEMEY
BHR L=, TO/RKR, KR T MIWEROILE LFAMSE & L LT 10— 1000 TX ¥
YUTBRIENRFRELRY, 17 L—Ahims THAHLOEEEHR~OBEAIGTHRE L
otz Ty FOMBARDOED LT AL A OEICEBA L, SERBOFHENIK
HLTWB. ‘

BRMXAE
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PEIERE (FTR) | KBEY

Visualization of convective mixing in microchannel by fluorescence

X & H imaging
2 % | Sato, Y., Irisawa, G, Ishizuka, M., Hishida, K. and Maeda, M.
tH B | Measurement Science and Technology, Vol. 14(2003)., pp-114-121.

*—U— K Dielectrophoresis, Droplet

FEBEBE BIZEKD X ) 0B EE2BEOKRE) CRY—REBEREMZD L, &
KON TOSBIZL Y, BEITERDOL - & bRWERIZSIEFELNS. ZDH
51335 E Pk @h(dielectrophoresis: DEP) & FEIE 5. DEP # I35 &, O/ F—
=TT T 7 aifilhT S A ARNCBUMNER O AR « Bk AT LAEEDHZ LN
TEDHZEERLE. w4 70Xy NCEBEICB/NEE (w4270 y Mo
) #EEL, FORBBPBED Y br—/MZL > TH/NERZ8BEL, &bI
B/ Tl OEEICoBET 22 LB TES.DEP # V5 Z L CHEICEE R IRTEERE
WA[RETH D, FlITEEARICET 01T 0.1 LT, ERELBET2KED
BENEEIIScm/s 282 5138 ThD. DEP TIIKELZEEEE L T\ 57-%, HIM
LBV a—NVBORAEPBRERLROARBESIERITIEPBBELE RS, Lkdo
TEEDTNSA ZA~DISHEEZEZ25E, mERRRELIY 2 — Bkl 5 LT
HELZBFHRTHS.

PaEERE BrE) | KBEY

B OE B Spatially averaged time-resolved particle-tracking velocimetry in

X microspace considering Brownian motion of submicron fluorescent particles
* # | Sato, Y., Inaba, S., Hishida, K. and Maeda, M.
H # | Experiments in Fluids,Vol. 35 (2003), pp.167-177.

F—U—FK Brow

<A 78 PIV TR TFOT 7V EHOREBLHET 2D, BET VT VFE
BERAWTWS., KFETE, 779V VEBORELERE L CHBREEON LK
- 7= Spatially averaged time resolved PTV (SAT—PTV) OBRE21T>T\5. -

B I I3, 656X494 DEFREE % F5-D 12 bit DHHA! CCD 4 » 7 (Hmamastu Photonics,
C4880-80) Z AW TW3. L v Xix 60 fE0HER (Nikon) TBEORIX 14 TH
%. FHHSRERIZ 109 um x 823 um TH Y, ZERHMREEIT 6.7um x 6.7 um x 1.9 um & 72
5. ERIZAVWE-A70F v RXE 100 um x 40 um THH. BL7id, EER 200 nm,
400nm, 1,000 nm % f 7z,

—fRiIZ=A 7 aF ¥ FAROFENIZBNTIE, LA LVXENPNEL EEFRNEZHR
HTENRBNED, 7T EBHORBIIT VYU ITNVEREEHZ LI L D EhET
LHZEMTES. LhL, 2 BATORERZBANDO b U—VRIFODHNRT T v EE
WKWEWETIHE, HHWVET T U VBB LR TFORNICE ZENMD RMS B
WERIZIE, 75U VBBIOREBEER T HLENSD S, SAT-PIV Tl interrogated like
super-resolution PIV D X 512 2 BEAIZ BT 2R+ OBENEBEIIILBRIC L 27T v &
BIOEML L Y K& W2, PIVOREZRMICEWT PTV IZ X B3 HERY M & B
T5ZLIZLY, BFRFHOBBEOR EEZK TS, AFEE2EC T IRV
2lb—ya ik, BUMICEL R FEBERICAV TRYM O EITo 2.
EBEIZ SHz TIREIL TW B <A 7 aF ¥ RVNOTCER L. REZNM 10 X
7 MAVUTOBREIZ, ERIMGEZHRRI LR BRLHRENTHDZ LBRIESH
7-. SAT—PTV Z X Y iRE 2N 2B F I HBIT B Z L A3afe L R o 7.




PR (@) | AR ohE (AR
e Optomechanical Uncooled Infrared Imaging System: Design, Microfabrication,
X Hk #E H
and Performance
L A Zhao, Y., Mao, M., Horowitz, R., Majumdar, A., Varesi, J., Norton, P., & Kitchig. J.
H i J. Microelectromechanical Systems, Vol. 11, No.2, (2002), pp. 136-146.
F—TU—F Focal-plane array (FPA), infrared, interdigited fingers, microcantilever array

TROVERIR N & BA ) A 25400208 U 72 Aw/SiNx B, )NA AZ IV FF 6 YR E R QLY LA
(FPA)THERR S N IEMHIY A 7 0F 7 N A A Z IV FRIVEEER S A7 A D#FEF #iEb Xk
DEREAVREN T NS Y AT LI FPA WO B RO DT AJIE & Al CCD o A—2
v — EANOVT BMHDEEMNFRFIZITA D, FOAMRBEGREREI DAL 2T LDOFEEL 3-5
K. /A A3 1KEETHD. £, HEHmN

Beam Visible Light
— N 5 . Splitt 5 S
23/ 1 X143 mK BA RiZ72%. FPA IZ 50 T e
. £ P | Optical
X 70 [H 3 THE " == | Detection
— ef & Syst
RENTHD, gy e
. IR Source oA
/\’r )( /)17)1/)# Visibl Image
‘. . isible
;# -6 % Li 200 X - | IR Radiation ReflattaF Prisecsir
= ]
3%2 Hm C% lRAbso
Fig. 1. Schematic diagram of the uncooled optomechanical infrared imaging
system.

Witk (@) | RMTH (HAKS)
X Wk & H Infrared Thermal Velocimetry in MEMS-Based Fluidic Devices
= # | Chung, J., Grigoropoulos, P. C., & Greif, R.
i 88 | J. Microelectromechanical Systems, Vol. 12, No.3, (2002), pp. 365-372.
F—f—R Diagoonostics, flow measurement, micro-DPIV, microfluidic device

TRIVREBRT S I %EFIAL T, MEMS TRIEXNZHETINA AN OEE Z ZHE
T 2720 ORIMEREG MR S Nz, TOHEIR. MO TWAHIEIC, BRI OV
ARG 2 BDITHRNEL ——Z2HWA DD TH D, MBI N-RKRFRE» S HE SN
DHEBRZRNRA AT Tk L, TOFEENER T 2/ 7MEEHRE L THSND, U
XA 70F % R)VAT lem~ 1m/s DEEENEHA = 17z,

Acousto-optic
modulator

Micro-Fluidic Device

T

smuwm msm L S Erergy |
Meter

Partial /'CD4X ters f
Reflector

e, D005 S0 wiwas |
T w1520 w2025 02500 |0

IR Bandpass
Camera | Fiter

280 30 220

He—————————
—7
L Fig. 9. Sequential infrared images al average velocity of 330 mm/s obtained
frl\)m both numerical and e, . The i data are
. . . ” v obtained from Fig, (2b). The scale of radiative intensity cha i d
Fig. 1. Experimental schematic of the infrared thermal velocimetry. reakimgy & Tadiative intensity changes with time and
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WkiEp#E FTE) | AN (HAKE)
‘ Microprobe array with Electrical Interconnection for Thermal Imaging and Data
v W B H
Storage
= = Lee, D. W., Ono, T., Abe, T., & Esashi, M.
H i J. Microelectromechanical Systems, Vol. 11, No.3, (2002), pp. 215-221.
F—TU—R Data storage, electrical interconnection, microprobe, nano-heater, thermal imaging

Fw T EIZ32X32DERET /Py a7 A EEET S AENML SNz, T 00—
TWRAIN7 7FaT—4, EF3Iv RIRSIO2 LicFH/ A7y —IVO&E-&EY Yy >V a
CINECEIIERICE DR ENT WS, T/ Py 27 a A3y > 7IVERE D EENRE
EHET ST/ RBERELTHERLEZD, MEYMICRTRALEREZ5Z5F /R ELT
HHTHIENTES, TO—THEHEN 1 tmBEOHEG, BNZRERIL 18 s TH

577, DEOERT 1000°CLL EDOMMENEIEET H
D, GeSbTe EADRIMBADLGDEZIAHTIE
X100 nm LA R TH 5.

"
WExfERE B | AT (HAKS)
. Microfabricated Small Metal Cantilevers with Silicon tip for Atomic Force
X # E H ,
Microscopy
e = Chand, A., Viani, M. B., Schaffer, T. E., & Hansma, P. K.
i il J. Microelectromechanical Systems, Vol. 9, No.1, (2000), pp. 112-116.
Sre=p—R AFM, integrated silicon tips, metal cantilevers, Microfabricated AFM probes

WA > FUN—IC X 2R FREIEMEN SRR ERBIC L D EERENKE SR/ 1
AMERIND, EFE ) A>F v TICEBBNBREH > F LN—BHWET BH /i HiEMN
WL Iz, 2070t ZA3ES 13-404m, 18 5-104m. ES 100-160nm DeED 71 > F
LN—ZHWSFETH 5. 1TRERKIL0.2-4N/m. BRI 168-503kHz DA > F L
N—WEEX Nz, ERITH > FL/N—% 350k Hz THREI=H. 1.285lines/s TEE L 235
B D 256

Fig. 4. (a) Effect of additional 30 s RTA at 300 °C. (b) Close-up of ihe
cantilevers after RTA at 300 °C for 60 s.
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et (WrJE) | AR (HACKRS)
ok 8 OA A Surface-Micromachined Shear Stress Imager
= H Jiang, F,, Ta1, Y. C., Gupta, B., Goodman, R., Tung, S., Huang, J. B. & Ho, C. M.
H Jiidh Proceedings. IEEE Micro Electro Mechanical Systems Workshop, (1996), pp. 110-115.
F—TU—F MEMS, surface shear stress, turbulent flow

IC ®WiEH 2 AW TR~ A 7 ARSI 4 A —2F v 7R SNz, 1 2DOk®
P12 200X200um DEFETHD , YA S P OPLREIFRIE 300 u m, & o AREE
& 150um, WE3pum, EEX045um OFIRT, BEX 12um DEL U a4k BIZHEL
TWD, 15T 25 @O WG & B SFIH 3 5, 15N 5 EHOE A3 55008
25D S HOE Y EENL LRI TWD, K HE T v U VRIEICER S TR Y,
HALD 5 VMEFRHCER O oV 2 Ef S5 Z LN fETH D, OB 2 HNWD
B &, AL & A7 15 25 o' o HE IS 2 & Clig 75mm 58 O BE R A BTG 145y
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A Flexible MEMS Technology and Its First Application to Shear Stress Sensor
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Optical bioimaging: From living tissue to a single molecule: Imaging and
X @ A functional analysis of blood flow in organic microcirculation
E 2 # | Minamitani H, Tsukada K, Sekizuka E, Oshio C
a3 $& | J. PHARMACOLOGICAL SCIENCES, 93 (3): 227-233, 2003
e | microcirculation, erythrocyte deformability, hemostasis, active oxygen, image
analysis
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Relationship between erythrocyte aggregate size and flow rate in skeletal muscle
X ® & A venules
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. venous vascular resistance, in vivo blood rheology, in vivo microscopy, red blood
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Direct measurement of erythrocyte deformability in diabetes mellitus with a

X w & A . . . .
transparent microchannel capillary mode and high-speed video camera system
& # | Tsukada K, Sekizuka E, Oshio C & Minamitani H
H 81 | Microvascular Research, Vol. 61 (2001), pp. 231-239.
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X #®k R B | Effect of erythrocyte aggregation on velocity profiles in venules
% # | Bishop J J, Nance P R, Popel A S, Intaglietta M and Johnson P C
tH B8 | Am. J Physiol. Heart Circ. Physiol., 280 H222-H236, 2001
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X #k B B | Determination of red blood cell velocity by shuttering and image analysis
£ # | Parthasarahi A A, Japee S A and Pittman RN
H 88 | Ann. Biomed. Eng. 27 313-325, 1999
S fluorescence, microscopy, RBC flow conservation, single RBC tracking, RBC
velocity profiles
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X @k B B | Prototype of an in vitro model of microcirculation
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H H | Microvascular Research 65 132-136,2003
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Image correlation method for measuring blood flow velocity in
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microcirculation: correlation ‘window’ simulation and i» vivo image analysis

= # | Tsukada K, Minamitani H, Sekizuka E and Oshio C

H 8 | Physiol Meas. 21, 459-471,2000
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X B B B | Numerical simulation of the flow-induced deformation of red blood cells

* # | Pozrikidis C
H B | Annals of Biomedical Engineering, Vol.31, pp.1194-1205, 2003
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Erythrocyte and leukocyte dynamics in the retinal capillaries of diabetic mice
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Tadayoni R, Paques M, Gaudric A, Vicaut E
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Experimental Eye Research, 77 pp.497-504, 2003
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Diabetic retinopathy, microcirculation, retinal blood flow
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t i

Biophys. J. 84 623-633, 2003
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Erythrocyte flow and elasticity of microvessels evaluated by marginal cell-free

layer and flow resistance
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Maeda, N., Suzuki, Y., Tanaka, J., Tateishi, N,
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microcirculation, erythrocyte deformability, erythrocyte aggregation, rabbit
mesentery, dextran

AEOFRMERD X A F I 7 22N 10-40 . m O 2 FEEOBR/INLE % VTR,

75 ABOREX L REHER % 5 & EOBMEOM/IMER CEHRIZITo 2. MFOMmE
WZRWT, 77 ACEORARE, MEROEMBLUA~NY 7 Yy MBI L - THEM
Lz, 75 X=@ORBZD~< 7 Uy ML, SVWRE LY RhohnnEos
MREV., REHERL, FZXNbo»WE L VEVIMEDLFBRKEV. ROEROE
AT EMERELEES, OOV MEDOE~AY N7 U v FORFLF@EVM
BEoE~~v Uy FORZ, 77 X<EDOEHTEA T 3. Dextran O¥HIZ L - T,
RMERDEENEZ Y, I XTFOERPEEIND. ZOWRIZL-T, MEFED
MIZER, REERS T 7 AvBOEK LV - b A O— | lEER2@E 2 L TWE D
EBRbnotz.

B 1ERE FTR)

2 RE GRS

X B & B

A two-phase model for flow of blood in narrow tubes with increased effective

viscosity near the wall.
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Near-wall p-PIV reveals a hydrodynamically relevant endothelial surface
layer in venules ix vivo
2 2 | Smith ML, Long DS, Damiano ER, Ley K
H B8 | Biophysical J. 85, 637-645 (2003).
T g RED-BLOOD-CELLS, LEUKOCYTE ACCUMULATION,
ELECTROCHEMICAL MODEL, CAPILLARY GLYCOCALYX
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H 88 | Am. J Physiol. Heart. Circ. Physiol., 281, 629-636, (2001).
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Subcellular distribution of shear stress at the surface of flow-aligned and
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nonaligned endothelial monolayers
= # | Barbee K A, Mundel T, Lal R and Davies P F,
tH 88 | Am. J. Physiol. 1995 268; H1765-H1772.
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X B R B | Microvascular blood flow resistance: role of the endothelial surface layer
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Effects of erythrocyte aggregation and venous network geometry on red blood cell
m & A axial migration

&
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Evaluation of three techniques for wall-shear measurements in three-dimensional
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x® & Ruedi, J. Nagib, H. Osterlund, J. & Monkewitz, P.
H ii: Experiments in Fluids, Vol. 35, 389-396, 2003
F—0—FK Wall shear stress, MEMS
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A novel system for measuring liquid flow rates with nanoliter per minute
X B BE B .
resolution
E:2 & Westin, K. Choi,C. & Breuer, K.
H ;i Experiments in Fluids, Vol. 35, 635-642, 2003
F—U—FK Flow rate, Micro-channel

BIEORESANCIZ., X TF v FPE—FBBIOL Y ORT HOTOESEE, LT
FED A =R B A B RN EBIT A FER—RICAVWLN, ZZ Tk, A=AV AZR
MEE TR T AMERHAENRRLN TS, 087um»b 2y mOREE I ZFOA

B 7aF v 2B T, MESNZERICL VB XN HEEOHK/NEEHBAIZOWT

ERAIIHFE LD THD, 74— KRy 7 HI I h I N—RARTF—T EITEE S
ni- U—V iR 2 AV T ERERR T R — AN THBRERA =X X)DEMMBEHFSH
7o FERMEOWE % AV -EIZ, 30 pl/s OBUNREBOFHBICRKIL, =& —Aev
AL FAND LD RIRBEEOWEETIE, 0.1nls OFEE T SPOREE TRl S L, TREMN
ZVEE . HAVIITRERMEOHEEAVD L, BERBBICKEIND, KEKEFETS

| mAOHANC b AEBIZIHWAZ ENTE D, 8T, BIESERMICHEY , RERME

OFEEERANVEES. AESNERECRITORINEZZEROEENBEIN., ThiZ
DNWTHLLREENTWVD, W, MOEREOREEZHAWEERTCIIZFDO X 5 2EEL
BAFEICHESR CTE 2o T2,

PRAERE FTR) | AFYS 'iE GORERRFETEH)
Characteristics of a hot-wire microsensor for time-dependent wall shear stress
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measurements
x - Lofdahl, L. Chemoray, V. Haasl, S. Stemme, G. & Sen, M.
H # | Experiments in Fluids, Vol. 35, 240-251, 2003
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oWk OB Improving small laser light sheets by means of a diffractive optical element

ks = Peters, F. Grassmann, A. Schimmel, H. & Kley, B.
H it} Experiments in Fluids, Vol. 35, 4-7, 2003
F—7U—FK Optical element, Optical diffraction
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D' = Measurement of local forcing on a turbulent boundary layer using PIV
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H iich Experiments in Fluids, Vol. 35, 635-642, 2003
F—TU—FK Active control, Drag reduction, PIV
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An experimental study on a wake behind a torus using the UVP

X W B H

monitor

= # | Y. Inoue, S. Yamashita, M. Kumada

H # | Exmeriments in Fluids Vol.26 (1999)
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wake, torus, power spectra
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On the spatiO'temporal structure of cylinder wakes
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I. Peschard, P. Le Gal, Y. Takeda

H #. | Experments in Fluids Vol.26 (1999) 188-196
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v & oM A Spir‘al and ‘circular waves in the flow between a rotating and a
stationary disk
E2 # | L. Schouvelier, P. Le Gal, M. P. Chauve, Y. Takeda
H #i | Experiments in Fluids Vol.26 (1999) 179-187
F—U—F Stability, boundry layear, rotating disk
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v @ oM H An experimental study of a spanwise structure around a reattachment

region of a two-dimensional backward-facing step

# N.Furuichi, M.kumada

#t | Experiments in Fluids Vol.32 (2002) 179-187

*—U—F reattachment, turburent intensity, backward-facing step
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Then ultrasonic veloeity profile measurement of flow structure in the
L near field of a square free jet
= # Y.Inoue, S.Yamashita, K.Kondo
H #it | Expriments in Fluids Vol.32 (2002) 170-178
F—U—FK Coherent structure, free jet
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v @ mE B Measurement of Liquid Turbulent Structure in Bubbly Flow at Low
Void Fraction Using Ultrasonic Doppler Method

* # | Hideki MURAKAWA, Hiroshige KIKURA and Masanori ARITOMI

Journal of NUCLEAR SCIENCE and TECHNOLOGY, Vol 40, No.9,

t i:8
p.644-654(September 2003)
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Flow measurement on an oscillating pipe flow near the entrance using

the UVP method

&

= G. Yamanaka, H. Kikura, Y. Takeda, M. Aritomi
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8t | Experiments in Fluids Vol.32 (2002) 212-220
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Transient flow of highly concentrated suspension investigated using
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the ultrasound velocity profiler-pressure difference method
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pressure driven flow, concentrated suspension
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Ultrasonic Doppler velocimetry in liquid gallium

% Daniel Brito, Henri-Claude Nataf, Philippe Cardin, Julien Aubert, Jean-Paul

Masson
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liquid metals, ultrasonic Doppler velocometry, liquid gallium
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Development of a novel flow metering system using ultrasonic velocity profile

mesurement
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& M. Mori, Y. Takeda, N. Furuichi, M. Aritomi, H. Kikura
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flow metering, trasient flow, NIST, deviation, absolute accuracy
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F——=F Microchip, Chemical reaction, Microunit

B |3 22K 54T 57 . Thermal L > XEEMEEIC & > CE

ZlLTna.

mERSAETR, KER(EF MY DL, E2RILEY, \EK
RBEW, mFLLUREZANVT, ¥4 7 OREBAICE

L. KISV VORI THUE. BiEZ2HRLRZ
DOLERIEE YA 7 OREATITS CEHENTH

3. BEEFYA Z7o0RBAICBITSEKEmF2 L OR
HAEERLTWS. (b) O 7 =—X /L —%
—, (c) HA2EER, (d) WAL 3IARKOREZ T

wexEE (FiE) | 2R B (REKRFE)
X @A = H | Experimental Observations of Liquid Flow in Micro Conduits
& % | Bau, H. H.and Pfahler, J. N.
H B 39" ATAA Aerospace Sciences Meeting & Exhibit (2001-1), AIAA-2001-0722
*—J—R Micro-Conduit, Flow Visualization, T junction, Silicon

B anrommrazLE. £, T

EED0.5~200um DA 7 OF ¥
VARIWVAEBRNSAY 7OENVT )V
d—)v, VAV FA), BEKD

BEBAEEH BT 2HRNADRIEL» %
To7%. ZOBRERIIRT. Zh
5EORER, ALRICBETDL A /)
AN DONTIBRTWNW S,
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WEkEmE (FTE) | A B (REXRF)
A Novel Injection Method for High-Speed Proteome Analysis by Capillary
X B & H :
Electrophoresis
Z # | Tabuchi, M. and Baba, Y.
H B | Electrophoresis 2002, Vol. 23 (2002), 1138-1145.
F—T—F Capillary Electrophoresis, Injection, Proteome Analysis

5 NV E D - B ZREICITA S X
5, FME~OBSHA Vo avHE
EERLE. EARMEEHT 2E0IC, 8 T B
B DSk VAT 5. W OPOHTHE . o
EEAERETo%. TRNEAOREREIC  °
FT. 2OM, EAEPTBHER L HBA

5hTn5.

BISCHOPNGIASES ZUUL, 43, 11001 ind

WikERE (FTE) | £ & (REKRE)
X B & H Transportation of Micromachined Structures by Biomolecular Linear Motors
= # | Yokokawa, R., Takeuchi, S., and Kon, T.
H B | [EEE 2003, Paper No. 0-7803-7744-3, 8-11.
F——FR Biomolecular, Transportation, ATP, Motor
ATP ZFHWE=~XA 70 - F
IRBE AT LR L.

Fa—T)—FFLL
Blrrrr—31vrm2o
DRSA YT RT L%
BELE. Chosza—F
4 VT LT ZOEE AN
FRERERICRYT. 25
DIA—54 VY TOREEZ I
B FauErd 3.

Micsotuhle ~ samrated after 1 hour and kept that densiy o

00100 Blemestsimny. The density of actin, o6 the
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PEIERE () | ILT FRER (B R5)
* fk B g:)/::lsjation of three techniques for wall-shear measurements in three-dimensional
= # | Ruedi, J-D., Nagib, H., Osterlund, J. & Monkewitz, P.A.
H #i | Experiments in Fluids 35 (2003) pp.389-396
F—U—F Surface hot-film sensor, Evaluation, Two- and three-dimensional wall flow
3 FEFHORTMERNEFE (METUWEHE, Hot-Wire, MEMS tAKIS/1tE ) O#FEER
ZToTW5. SFROF 7 PEERL, “REBLUOZRTOEFKERBIC SOV THIEZIT
> TW5.MEMS ¥ AWIG & 4 & LT, Jiang & (UCLA/Caltech) 23BA% L 7=~ 1% 150umx3um
" DEFERT Y 3 BWEE, 300um FFET 425 EARELZHDOEZHERA L TWD. F3ERREE
WZoWT, BEOES, REEL, BLWMcROREBELHRITLICH®, HRfE, FH8E ARG
NOREZEIT> TS, ZOFER, FERMEIZL > TEEREADR
ML, Bt ok EERICIV ZFOREE R R/METHE L
T3, E7=, FHEABIGHIIRER S FHRITE 2285, %k
[ZDWTHE, cos HERIDNE X ALY D b DD 51 ORI RS
2| 550, Hot-Wire & b L ORBE RV RIERERETHSD = L 47 L VHJH
TW5. Bl&fcE, BEmEAMISHDIEEFTANICET 2% '
(Ruedi et al., Exp. in Fluids, web published) 237911 TV 5. Sntegration
PexlErkE (FTR) | ILT FRER (BB R%)
X ®W & A Flexible shear-stress sensor skin and its application to unmanned aerial vehicles
= # | Xu,Y., Jiang, F., Newbern, S., Huang, A., Ho, C-M. & Tai, Y-C.
s # | Sensors and Actuators A 105 (2003), pp.321-329
F—U—F Flexible skin, Shear-stress sensor, UAV, Flow separation
AL TIE, 7VF T TNREAMIGHE Y (P-SC298 < 7 1 EFD fZMTZED & AR
W E, pp.12-13, pl09 O ORE) OB HIEL, TAFRE
Fr o EATRITHE (UAV) ~OIEART EN TV S, SEFFICKR
B shisi, RREFLAEETBBAOEL YDy -
YITHY, TOREREIL, BV Oy FEIZEE L%
TRFVROBEEREBTAL, —EENTHERLTZ7 LV FYT  Flexible sensor skin installed on
AEAE (PCB) EHEAT B E VSRR s b (Noledng el
EleoTWA., Y (8.3x33mm’ OFEEAIC 36 fH, —KITH
ICEFD) 1E, B 1.27cm OFHFEROBEATKICEY 175 T
- BY, XY 0~180°DFEORERTREL 2 5. HX A
10, 12.5°, [ 17.5, 1lm/sec DH/FEITOWT, HUfF L7 FHIE Py osoic vt
BLOrms B S X BEROBHT2HETFEZELTVD. ﬁﬁgﬁﬁﬁgggmmw




PexrERE (FTE) | T #TRRE (R K5)
X ®wk & H Pressure sensitivity of a thermal shear stress sensor
& # | Clendenin, J., Gordon, M. & Tung, S.
st # | Proceedings of ASME FEDSM’03 (2003), FEDSM2003-45066
*—U—RK Thermal Shear-stress sensor, Pressure sensitivity,
AT AMIE S o OREREEFAST LD THD. KP~DEAEZZEL T, ¥
ORI RETEBENOREEEZ, ERBIUHEES I 21— 3 (ANSYS) 7HLRFETL
| TVWd. B HRTHICEEX Y ET 1 280, BV ) a3 FA4T7 77 L LBV
VY aroEEt v THETOBMEERE LY TH D BEX ¥ U T o 1 HEBMRK OB
Dzt L TIEDICERT 28, BEORRICL > TEFA 77 7 an3lcbiciz®, 48RO
toHHE (EX 4um, £ & 210um, 18 75, 100, 150, 210um) (Z>W TEFHE OFE (043
~8.7psig) ZFARTW\S. RITOMER, ~HEN 210x210um D& 241, JEBHE OB & £
- (T2 Z &, ZOEALIINIRIS S L #Y)e 7 — URETO e ) EREICHRATE S Z
EERLTWD., £z, BB OAEITE S HEOHED & EICERCNTR Y, 18 75um D5
EWFEABEEAOEME o TERAEMT 22 L 2R LTS,
PEERE (FTB) | ILT FRER (R K%)
% @ B H i/;t Q?:Ze c(i:lirrecitil;)n sensor fabricated using MEMS technology and its simple
& & | Park, S, Kim, S., Kim, S. & Kim, Y.
H # | Sensors and Actuators B 91 (2003), pp.347-352
F=l=[ Flow direction sensor, Circular-type, ASIC
EBOTNFEORHENFTREREA b L—FRFhE U HEREL TS, BV, fihod
MOEIZ LT —EOHNBELND L OABERT, FRHICRESNTZ1I >OE—¥F—
&, ThEBRY B4 >ORBBLBERENTWVD. 2o HE, Bhic X 2EELRLIC
& INET D 4> ORMEBOHIIH R AZICESWTEMET D, EHEFL LTERASATWD
Ptid, YU aryxzan—LIZARNyZ Y 73h, U7 MAT7IR
TEIE N —UBMER SN TS, EbiZ, Y VarvF,4T 77 A 5
5, EES S —  ORMC T » Fo Mk O ERSA TG, |
YDA v F—T7 2 — A, —REOBIER L AT T T
FEF&H, CMOS Hiffiz LT ASIC ICEREN TS, & 5, 10
B | s DAV TEASHEL ITRER, A 10sec,
BAROAEDTNIL ST, MALFROBEHDIZDIEMAFETH 5 Circular-type flow direction
ZEETRLTVD. sensor
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W KRR (KRR

s

Wk B H

Two-dimensional micromachined flow sensor array for fluid mechanics studies

&

Chen, J., Fan, Z., Engel, J. & Liu, C.

s

£
i

Journal of Aerospace Engineering, ASCE 16-2 (2003), pp.85-97

Fop— |

HWA, Lateral line sensor, Haircell sensor, Design and fabrication process

FLOWFEZHAWT, v 7 <y T EMRTCRUELZ 2 2O
nert, OBHBRIEE, QEYFHRAE (BOMK) KSR
NEH, ICOWTHRELTWS. ZhbO+® 413 PDMA (plastic
deformation magnetic assembly method) & FFIZ4L 5 =R ST AL TF
HBIRE > TERENEDLOT, 20 H D WL 3 EDHNOE
CUMEREL 2D LD, R OBEE ICEE SN TV S, HWA
(X PUNiI/Pt 7 4 VL EEAE T & L, MEMEDOR ) ~—# CERIL7Z
XEFREAWDEZ LT, FENDFEL ER BRI D Z LN T
5. 2280, EBEEEOKFEEZMALIZLOT, K
FEDORFELRICEY T 6N TWAHEN LIBEEENLKS. &
BT, ThbDEIHFIZHONT, FOREFHRIE CICEAR L
FrERBROBRETL TV D.

SEM of haircell sensors array

PexfErlE (FTR)

W HRER (s BK%F)

X

W & H

Modern developments in shear-stress measutrement

®

Naughton, J.W. & Sheplak, M.

i

=1
i

Progress in Aerospace Science 38 (2002), pp.515-570

R

Skin friction, MEMS, Interferometry, Thin films, Liquid crystal

A

i1, EEEEAEFEOHBEMERONEICH > T, 3 >OFHIFIE, MEMS i &

S B PIC X BEHIE, MBETWHEE, BIORSICLDEHE, 2L Ea—LtbOTH

5.

IRBOFERONWT, FORE, BEFE BARR, FENE, BIURTHEIC

SWTRHLTWD., £, ThHFED, BIELFRICHT COBAFEIC >V THRIIL
T3, MEMS H$#fic5< FEiE, chbDa2BEx 5L, HRIFIHEETHDY, 7
HLEBLIEEL RAEDICHELARERLETHS Z EE2HEMLTVD. BHETEFHEILD
WTiE, MEERELEL, HEOT LR ME, 70V —BREL) BBERCAETESZ
L rOFERAVAEANEA A THAI I EEEHL TS, REBICED LD, ET IV
AEIC DT 2 EHEAMIE AR FAOFINTTRETH 50, ZOREDRMES KHETH D

LLTWA.
723 MEMS M THEATic3--5<

FMFEE LT, EENEERAER €Y, GRS

L —HF—ZES L IOV T O, BLOERBRERLINTND.




PexlErE (FTE) | T BARD (R oK)

X ®W® B H A temperature compensated dual beam pressure sensor
= Z | Melvas, P, Kilvesten, E. & Stemme,G.
H #1 | Sensors and Actuators A 100 (2002), pp.46-53
F—U—F Pressure sensor, Temperature compensation, Force transducing beam
KREO~A /0= JIEICE S TERENIFLVWEA B FEZRELTVD. iR
EMEEEZEL, CORBEEZFALZEHEETHS. ENRHEEIZ, 80x40x1um DZIZH
DBV IERFEF LR S, ZORIE, 100x100x2um DEFERV V a v FAT 77
ﬁ MMZEHEL, AT Y a4 T 77080, b —ARFXYETAICEAEESN TS, -
T, 2TOMGPEEXF Y ET (IR ED. BEMEROC= VERFFLE LT YT 4
MICEE S 7= (100x40x1um) IZRY b TWVD. 2o
ZOMEERILIF ¥ ET A IR FIT 6 TWa7H, EAZELICH
LTERICTHD. FERBROBR, L FIEENRE
B4 (0.8uV/(V mmHg)), /NS RIREKRESE (ERDFiE & HEK
B L, 20Fhas 6% 00 3%IHD) ERFC Liibhok
72, ZOBCVIZABRENOREESNTWD DT, FEREIZ
RIMENOTNEICERT S 2 &R TIETH S el

PEERE (FTE) | IWF BRER (R K)

A novel micromachined flow sensor using periodic flappin motion of a plannar

L jet impinging on a V-shaped plate
F # | Lee, G-B., Kuo, T-Y. and Wu, W-Y.
H #i | Experimental Thermal and Fluid Science 26 (2002), pp.435-444
F—U—F Microflow sensors, Flapping motion, V-shaped plates, Bio-MEMS
BN EE L REOREDTRERE LA 7 r 7 a—k o HiconT, Z0RE, RIEFE,
BrtksBR (Reynolds 0 D#iMHIT 02~54) OFERZTRL TS, RO L > RERERD D\
HEEEFOEEZRET 2ROV, BROAHNL Y 7 vV VT EHORHNOEER X
L OMEBZAET AL 2RATVWS. A 7ok HITERmNE N, AV, VERITL—F, —
HAOBHEBZ L VBRI, AV AIEROTARERICV =y NIy F 7T
H iz BESRTWA. “HE S AUIE H=360um, #Y
H6.25, VFEITL— ECOREBEL 4H & 7.75H, V FAED
70°L 110°THD. 77 v B TEBBHNEEICRBOTHAELD
5T LR ERMICHERL, MhORGEENSELNERREER
B MicBo RN BT 5 L ERLTV S, ZOBERL
. . . N . Sensing resistor
REELIRNF A F Iy 7 Ly ((RFERE 2 nls, EE 0.15~4
. . _ Photograph of a microflow
mm/s) DREIENRFRETHDH I LZTLTND. -

AT B
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WEAERE (FTR) | T BrRER (R K%)

X

mk B B Characterization of a Silicon-Micromachined Thermal Shear-Stress Sensor

&

& Sheplak, M., Chandrasekaran, V., Cain, A., Nishida, T. & Cattafesta III, L.N.

th

# | AIAA Journal 40-6 (2002), pp.1099-1104

F—U—F Thermal shear-stress sensor, Static sensitivity, Dynamic calibration

BEERE AWIS /) Y (Silicon-micromachined) DFEMZRFFMENHE SN TNWD. W
3Pt RIEFIRF L L, EEX v ET (2ATHREY T, EERMERE (HERERELL
L) X 0T 5. BHRBIT, Ex 0BELICONWT, 4 B F v 7iE (4-point probe
configuration) Z &V {ThhTW5a. FFRrEIE, BZLL 02~1.0, FAMIST 0~1.7 Pa D#iFH
TiThh, F7z, BFEE, @B 0.6~1.0, FEEABIULA 0.03~0.05 Pa DFEIZONT
0.2~7 kHz DB FEHFFE TIThN T\ 5. /A X7a T AT MDOFERIL, At 4O
HRTRE 22 B/ N AU /1% 9uPa/Hz TH Y, B VD E A F I v 7 L2 P 100dB LA L (9pPa
~1.7Pa) L7225 T3, ZDLE, BV OREILERLOEM LML, g AR
TSN ORD EEICED TS, £, BRI TRERRORMEHBRERL, 3 - —EEEE
FBEZ 600Hz, ©—/b7A 7 RIE/E B K T 40dB/decade TH 5.

WaxfEnE (FTRB) | W HARER (BREKZF)

A MEMS surface flow sensor for wall shear stress measurement in turbulent

L flow areas
E & von Papen, T., Ngo, H.D., Obermeier, E., Schober, M., Pirskawetz, S., & Fernholtz, H.H.
i L Transducers *01 / Eurosensors XV — Proc. 11™ Int. Conf. on Solid-State Sensors &
Actuators, Vol.2 (2001), pp.1476-1479
F—T— R Surface fence, Wall shear stress, Deflection of fence
MEMS £ AW TEWEL =Y — 7 2 A7 2 VA VIOV TRET L TW A, ZHid, it
DFIHRBE L7 2V AORBANCELDENEIC LT, 7= AWcbiel & 2F|H L TEE
HEEAMIEAZFHATE2H0T, PoVEAFFICLVREHEh, BREFICERIND. K
L HTIE, 3BHEO T2 VAP A R T 2 ADOK I (B E 300pm, fully connected, &
175um, 4 beam, & & 135um, 2 beam, 7 = > ADOE ZFWVF b Smm) (22OWT R L
TW5. ZORR, ZOv 4L, BEEEANIENN INm? LLTO
ENOPTHEATEET, TOHE DS REEE 20mN/m?, B EEISE
i34 1kHz TH 3. F7o, FRAFHEIZOWTHIB I Z cos ERIA AL
. SMLTWA, 2L, BEEKFHICOWTESERFTRETHD

LML TWA. 5l &k mat & ofERIE, von Papen, T. et al, ;
Proc. of Eurosensors XVI (2002), pp. 744-747, Proc. Int. Conf. ‘Sensors  Close up of the upper left
and Systems’ Vol.1 (2002), pp.92-96 (=% ST 5. corner of the sensor




PDEAERE (FTR) | ILAB LR, KARE (BT

Bubble Deformation and Flow Structure Measured by Double Shadow Images

X wk E B
and PIV/LIF

%

A. Fujiwara, Y. Danmoto, K. Hishida, M. Maeda

#
tH gL | Experiment in Fluid 2003 Online First

Fsllf = | Micro-biology, Laser dark-field microscopy, Flagellar

B A BB O ORIBERNIC B 5 ERE £, FAEOWN
BIZ X - TBl & 2 SHERBICIERT 5B R OESENIC SV
THMBMMHEE5 - L2 AL LT3, PIVLIF % -0
EEFICEN LT, —F CRADEEORIEEE, b —F
TRUOLH 2. ERIBEEASKICNT, KDL
B 2~6 mm DR —RIZ RN, HEEHEL, 2Ok T2 \
iV, PIVAOT VX VEHEE CCD A AT 2EM. BLHE= v o
D CCD 71 * T IXEAFKE L ORI ES 2 T 5 7= oI
- AL, MBI LED Ny 7 74 MEZEH. “RITOMEED R
BE DS ERMICERTEOHTEELZHEL, SH>DEENK wmﬁ(*“‘”\\\
VT & R S N SRTEOERBRIAIR & & bIcHlE. e 1y

LE:Ds array

WateRE (i) | ILAE LR, KAaEZ (@HKRE)

X Wk BE H Application of DDPIV to Bubbly Flow Measurement

# H David Jeon, Francisco Pereira, Mory Gharib
H il Applications Laser Techniques to Fluid Mechanics Lisbon (2002)
F—U—F Defocusing DPIV, bubbly flow

SHOEES, SRS E 2T 57D 08 LOBEFEICSWCRRTV 5.
PIV (XRERIAMRIEIC & o C, WEn 0 = SoTiiik & MG sHIT 5 - B Ic ke, =0
WIElE, A LOEEA VTR, FEL, EEED OB, FRAESND LD
BE| et c 22T 5 2 LICk W BbhD. R PIV EF BRIV, =K
SRR 1 B O 3 oy B EREI RIS 2 b D 2 LK. X bic, MR SRITAL
B RS DN S NS . KAKOEE, SRTRIAERIDEESY A X570l
BRI TE B2 L 2 ERTS. ZOEROEA,
HE ORIHEESY MRS N, BRI —
FRBEETDHE, AAEL OKEBNEZEDOEBDH
B | st mreg.
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Ptk (FTls) AT LR, KAREZ @EHKRFE)
Defocusing Digital Particle Image Velocimetry: a 3-Component
X Wk & H 3-Dimensional DPIV Measurement Technique. Application to Bubbly
Flows
* = F. Pereira, M. Gharib, D. Dabiri, D. Modarress
H H Experiment in Fluids [Suppl.] S78-S84
F—U—F DDPIV, Bubbly flow

RIARO~ vy B 72 BHE Lz 3 IRTTER S AT LMDV TR TV 5. Defocusing
Digital PTV FEZFIH. Xaz2 0 5 Wi o & e S i 2 5dek L, SLHRZERA oK
YA XL RIADNEZFHT 2 Z LA AaTeE. BERIIRIEDOMEICIIT D8k L7 3 koo
?f?’b@ﬂiﬁmﬁ*ﬁf%ﬁﬁ\%j?&) bhd. [iaHt A XOFERITRIEHEEL ' — 7 BEEN O Mie
BELOHEGRICX WV tEESND. ZOFEE, aXTI L RAE Lz Z RN o4
7EY )‘“5’“—0)%%%(@@&%‘:*”)% L7z, KA L Riat A Ao, A4 RERZ
DY AT LMLV EGIIHRFTE 5.

Fig. 1a b. The ddocusing principle: @ standard imaging system,

Fig. 8. Pathlines ol bubbles around the propeller b delocusing arrangement

WaERE (FTR) | ILAELR, KaRZ @HKRT)

A novel PIV Technique for Measurements in Multiphase Flows and its

x # HE H o
Application to Two-Phase Bubbly Flows

= = R. Lindken, W. Merzkirch

H # | Experiments in Fluids, 33 (2002) 814-825

F—U—F PIV/LIF, Bubble, pseudo-trbulence
DFwCTIE, ARSI 23R RE 2592720, BEFD PIV & fE 4 ORE{§ALH

m%MAéb@T%Emfé&woh&%%ﬁbfwé.ﬁn, CICINbSIDRAY oy ek
WTORERE. bk, ¥ F—27 774, vRAIfTOEWEHATL2ZLT, 7Y%
v~ A7 53Bf(Digital Mask Separatton)z EH. €N XN OERFEROMEEIL, B2 DIZ50E
ENZPIVOERMELMES LREINDZ LERLE. [RIBEDLY ORNIBGIE, biw B A
ik o THEEEB L & BICFEFFHRI SR TWS. 20X 51, BRFEFRAD PIV V27 A
EEBTLHID ;,E%Qvaﬁﬁ%FAfé EER.

Hig. 9. Veaor plotof one insta i
yuent. The vk fy distnbution of the g v aid s
water are memssrod semeRancosly i one MV neconting
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WEkERE FTB) | IWARE LR, KaHRE @HKRT)
) Measurement of Particle/Bubble Motion and Turbulence around it by Hybrid
X # & H
PIV
£ = H.M. Choi, T. Kurihara, H. Monji, G. Matusui
H # | Flow Measurement and Instrumentation 12 (2002) 421-428
F—U—TF Bubble, particle, Velocity field, PIV, PTV

H—SJa0ES L T OA Y ORKOB) & 25 Z LITH%E
DEAMERTHSH. FHIERETICEITIH-K[EDOEE %2
AL AN L - CHRE. [IaESHIIV < 20 0ER (R
a4 X, KELEEEDBEDEY, JEOTRSER)
ko TEEL, ZbEFHHILTWS. BFLETIBVELF
L RIAE MR, K & RBoESNT PTV Tl M OEE
I3 PIV TEHAL. Z b E2FERFICEBIELTWD. KT &kED
KRERBEEDN, BLEEOHEKE VIV 7EHORLEL D
EHTZLiionT, ERERLV ZOBELZELZL TV,
KIADENM S, FEROKFBEERRFOHEDORE LT &
HHZEERWELE.

8- ()

Comauter

amd B b IV sy <tens

PEklERE FTB) | LAB LR, KasZ (@HKF)
An Advanced LIF-PLV System for Analyzing the Hydrodynamics in a
* m H R Laboratory Bubble Column at Higher Void Fractions
2 & D. Broder, M. Sommerfeld
H gL | Experiments in Fluids 33 (2002) 826-837
F—TU—F Bubble Column, LIF-PLV

SIABIHEFTERNRS AP —ThEL EbITWa. [aEickiT 2ihs0iELag,
KADERETAZLICLoTHRSh, ThoDERGbHIZL - THEEEL 2D, SHIC
FOINNKADEENC T 4 — FNv 7 &b, ZOmX T, K[IAHOEE) L HEEDOHR
B | nootsss s RrcEHlT B 728, “AH UV R T A b EHAIEE(Pulsed-light velocimetry; PLV)S/
2T LBRERE LD LIZOWVTHRRTWS, KyaiEiE, B 140mm, &S 650mm RO
1400mm T¥h 5. KIAHEOMBRIZEIT 2 \E s
FOEEHRIEICIE, BBk TR RA. bL—

PR FLRILO BRI FHTEHET 4 V5 (o pembanl a S e
LS. PIVARKT T LY XA, FREE '
2| S0 R/ EFET LS ) A HN(QDM)ZEF
ALTWS.
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PEERRE (FTR) | ILARE LR, KARE (@HKE)

Measurement of the Local Velocity of the Solid Phase and the Local Solid

X Wk & B Hold-up in a Three-Phase Flow by X-ray Based Particle Tracking

Velocimetry(XPTV)
2 # | A. Seeger, U. Kertzscher, K. Affeld, E. Wellnhofer
H i Chemical Engineering Science 58 (2003) 1721-1729
F—U—F Fluid mechanics, Instrumentation, Multiphase flow, Visualization, X-ray, XPTV

B ks chan, SHICHRADD. £, BH

| B 2 EAERRRL, XPTV % SRt SHER ST

SHRICEWT, RFTRI R B AR OEECEMRL - OFIEBRSIE, —HERCEE DR
HICEE LEEICR>TWD. ORI, ZMAR0Y I 2 b—3 3 Y OHEDORRGE
WCHEETHD. PIVOLX I RAFREHIFIETIE, E

EOHDHEERFICBNTH, TOREATEZ Z2HDOK
HPBFOZOBRVFEVWAERETHD. £Z T, X#H%E
FIA LA ZITV, ZHIC PTV 2 A L CEEKL
DEFHEFHBA L. 2OV AT L% XPTV LEEH LTV
5. ZOMXTIRET, KD XPTV 2 EE LK

|i mp]\l n(h o
Poi ll’l and P2 ﬂxp

ubsl mation of the partic!
.mdlh time differe

aiined by |.>
\ isp straig
HJL\‘E]'E LT" 5 ¢ hetween the points PLoand P2 on the image intensifiers and the \ -ray

soyrees ST and 82

WafERRE (FTRB) | ILAE LR, KAEZ @HKRT)
Flow Characteristics of Gas-Liquid Two-Phase Flow in Plate Heat Exchanger
* & B H (Visualization and Void Fraction Measurement by Neutron Radiography)
= = Hitoshi Asano, Nobuyuki, Takenaka, Terushige, Fujii
H #it | Experimental Thermal and Fluid Science 28 (2004) 223-230
F—U—FK Gas-Liquid two-phase flow, Visualization, Neutron radiography

BRI BT DRI RO EEHA LIS T 2700, BUChISR 25 LcEEHIC
RESNEF ¥ FANCBITARIRAREFIFIEL TV D, AL FRIS, PHETFF Y

1 F 57 4 ThD., raun7iFtal—Rr RI41b ZHV, BESIKE _MEE R L T

W5, AEEZ L SIE, SEERLELR T RERA FEGMEZRFEL TS, &R
BE2@BT AR _AROSENBREFRL, FHRA FREHANT, BEERICLDES
HBEZHMHL TS, fEE LT, BRRBICEIT 2L, REORRSAIORIER
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Particle Tracking Velocimetry Measurement of Bubble-bubble
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F—U—F Bubble-bubble interaction, PTV
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Fig.8 The relative volocity vector map in x"y’ plane
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Experimental Study of Micro-bubble Drag Reduction Using Particle
X ®wk & B

Image Velocimetry
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*—TU—F Micro-bubble, Drag reduction, PTV
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