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b) PIV-Measurement-Integrated simulation

Transdisciplinary Fluid Integration Research Center, Institute of Fluid Science, Tohoku University

Problem formulation
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Blood flow with ultrasonic-measurement-integrated simulation
(Computer simulation based on flow simulation in human aorta)

Wall shear stress with ultrasonic-measurement-integrated simulation
(Computer simulation based on flow simulation in human aorta)
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Results using Actual Lidar Measurements
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Results using Actual Lidar Data (2)

Vorticity distribution

» Tip vortices are convected
by horizontal wind and
merged to one large vortex

"

r Takashi Misaka, Tohoku University {4

This document is provided by JAXA.



42 FHIMT LS 2 B S A AR RS B JAXA-SP-09-002

EJ= )

= :I:l%( %(761§7EEL—L/;|L0)74’5‘ a8

> 1&753’[,_\./”1.0)*5%. ﬁ%pﬂ( H j(‘\.ﬂ?ﬁ‘&ﬁj—
ﬁﬂug% EI]

> RREICEE

A ETRZREL-REImADLES
¥ R[EDT—AREIEF % 4D-Var + Bogus vortex
> Rin@EZEHIR

S EDFE
> BOBEEE - ERELEMICKST—2HIE
> [RREHIRAE[ROEERICRIZTTEZE

VRRDERE D - RESGE

This document is provided by JAXA.



% 1 [/ EFD/CFD il & v —2 v a v 7 43

SEHERAEADCFD
RETHMNBCE. BTN E

EESR2AFEBIFHEMIEH
e T

B, \EEEREN?

« FMTRAE — HMGREK

« MEFHRARIZETSHRAE

- BEER-BEEER —BEEYIEERR
s IVVV(HENRER)OPLRAE

— AR H>TLNDDM?

— IRILEF—FTHICKY, RARDEEIH M

— IR DOIHE, IRIE-FHAIEEEL LY
- =m, =ik, REBR, ete

This document is provided by JAXA.



44 FHIMT LS 2 B S A AR RS B JAXA-SP-09-002

EMTRAEGENFEE)

- BESKAZEELEEZRRNTIEES,
— PRBEEERIR(/ XILFR)
— YL EUE & FlrE (BARIEST)
—MEERERBRRICEDIIRILE—FHE)
— BERGEE/BEHEKMEORERE)

— BFARBETR
GERAR/ B R LEREFIZE KTt & DRRBE)
— fHZEL, EBEE - TRILF—THL,
PABEICK DI RILF—FRE

— SUEE R K ZE T R RB (BRI D WA BE B %)

EMTHRK RERTHNDL

- BERET B, AIhTEEED
« BETWACLIL, EETHYESE
« HULAERBRBEROEEZREDLLL

- EHMTHRATII, EFD'CH%_'—H%G)/J\?

— FFEIAELY, EEAEL, BENS
FEARELY, %EEUDEF'CEE}EWJ\;ELL\

— ZEHEHAEHT(PIV, PSP EEZ S, ?
- RAGL, +52 735t AAN SRR !

This document is provided by JAXA.



% 1 [/ EFD/CFD il & v —2 v a v 7

BHHLRED=HDCOFD

« EHMSERBTSHEBESEAX?
|
« EHTEEZERTESOIREDETILOERE

« 4, CFDARELSNTIVELTS,
FEOWBE" DI, #£{HT S

« MARBREDRRGZEHS DI=-HDWZE

15 EAOE S ]y

This docume

45

nt is provided by JAXA.



46 FHZE e B R AR AR A B JAXA-SP-09-002

RIS LoTvhTI OO

PARIES AR D TRICEYERICH T MM D EBE JVRBEDREER D

SRR st

BYAhO ] f R
RigE 38
« MYRAAEERZEZEHEREAVEINFNICERE
ERERICRHEEFUMAGRSE THEDEES
FROFEEFRE: BmsDA—F—
= BHEDROOEEES B S UM EMRIRIED TR

AMRFEBLUVRHERR

o REAENX : Z RN i o
Navier-Stokes FF2 X HEETF CRBEICKT)

o MRS : SHUS IJ
(MUSCLIAET3RIEE L) e

o BFRSIFES  : LU-ADI [ERIBEFEFE S

e ELRETIL : Baldwin-Lomax ET /L

Main flow -

Jet

Z
V\T/,X HFRE 251 x 61 x 101
o

(#9155 5 &)

This document is provided by JAXA.



% 18] EFD/CFD fh vV — 2 >3 v 7 47

STRICAWES LR

Circle Diamond Arrowhead
(5. Tomioka et al., 2003)

6.0 mm 15.2 mm
i 18.0 mm 4.6 mm |
JQ =<
i Half angle : 10 deg. Half angle : 10 deg.
Wedge (15 deg) Wedge (10 deg)+ Wedge (5 deg)
10.3mm 12.7 mm | 18.0 mm
_5-5 mm - \‘ ““““““ - | 4.5 mm _'i?’-z mm
Half angle : 15 deg. Half angle : 10 deg. Half angle : 5 deg.

* BFRRITEVTHBER mmERE (= REEE)

CFDIC & AIRS AL R DERES

ML T DNDMELEAT, EVEEHE

M e =l - Stinger ——

1 20 I 200
Mole fraction (He) Pressure [kPa]

ES ORI NAD, EROEHZESHAKREL
ERDEREEEZULHINEDE R TERDBUVIZEL -
FRITHE T HERDNENESFALEAVE, ERORSLEENELND

This document is provided by JAXA.



48

ﬂE%TE‘LODfREEﬂ/4k0)FAL\’é%FE L=/ ﬁ%)‘ ’5"5’?

BIRBRBDENKEVIRERETHLET, SHBHERR

Penetration height: h/D

2R S B H A B

JAXA-SP-09-002

ok R & RE R <D

5

=L, EBELOERZERE

]
----- y= 277*x"(0163) R=0.99

]

Wedge

@

-

Arrowhead .-*
Wedge (10deg) ,: -
| o Diamond
.--="" Wedge (15deg)
/"’ <

(5deg) 1

a

| =

Center of gravity

Jb

Shape factor :

Shape factor

10

HARRHDOEIEMTBIZONT, EBESIHEM
TEBE(REL - 0.99 = IBHTIRLVIERS

StingerBFH FLOIRE

1 10
Shape factor

Stinger Half angle : 5 deg.
/ 1.2 mm
\ "
e = [WRE% 126
6.9 mm 20.1 mm
ST ™
CFD It: .
A results ®@ Stinger B/ IE 51 7,
= | Stlnger —
E 4 et TRIZBITAEESS
'09; Arrowhead _.- e Wedge (5deg) Il
Wed 10d .7
§ edge ( .e_g-)": Diamond 24.2 mm
-% 3 " Wedge (15deg) (FRRESTFL &Y 5960 %IE )
T
c ®
& Circle @
""" =2.78* x*(0.154) R=0.99 = =
) TR EEnelLss R BLRVEEME

This document is provided by JAXA.

EZIHSIENARE



% 18] EFD/CFD @5V — 2 v a v 7 49

StingerBIFH FLOIRE

(A= FoO—ERIC K DHREE)

Penetration height: h/D

Stinger Half angle : 5 deg.
/ 1.2 mm
2 ”
et 2 [BRER 06
6.9 mm 20.1 mm

ST ™

CFD results @ J— ) Stinger B 517,

+ <" Stingery ™
4} Exp. Results O (i) ] THICBIAEESS

-

Wedge (10deg_)_ ':’I—Diamond
3r ’_,—"C})Wedge (15deg)

Circle
----- y =2.78* x\(0.154) R=0.99

Arrowhead__,-"§Wedge (5deg)

) . |
1 10

Shape factor

24.2 mm
(ARZESTFL&LYEH£I60 %E0N0)

g

mRHRVWEEERE

O—)LR7a—RERICBVLTLRBEOIER

HWEEERE
DU DEFE

TRa—HRIY

This document is provided by JAXA.



50 FHMUZENF I B AR R RS B JAXA-SP-09-002

FEA—RIUC O DOREF

A2o7—9  TVI—5(FAB) Eiel PRIEE /R

» — 253 CHBFKFRMRHERAVTEREZ AE
) EEMIEH,0D P </ \SFE TEATREIC

» RSB/ XIVERA

@ Air intake @ Precooler @) Core engine @ Plug nozzle

FESTR &M
o XEEHEX D BEHIRESE 3Rt EMEMEN-sHIER

SHEEOHEEREN (N, Hy, 0, H,0)

o REOBEEIE : SHUS (MUSCLIETIRIEEE(L)
o HMHHEOMEE @ 2RFEEDDLES

o KHERS : LU-ADI f2fi#i%

o ELEREETIL : Baldwin-Lomax EF /L

This document is provided by JAXA.



% 18] EFD/CFD fh vV — 2 >3 v 7 51

@ EiFAREROBFIE

BATRR ¢ BFEXRR

i 4 ‘ E gt

| B | M, =5.1

L y el s~ e M)

i:]i_lT _f7+-+—+;—f— ————————— R b ﬁ;:;;z“i PO’QO =1.0MPa

T,. = 700K

a=-5~5 deg.
- b g EEAAIE (1/10 $EE)

» RS ABE (1/20 HEED
1/10 #EE! (BHL: mm) CIVUUAORHY & TmL D2

= Tow ® ZAFD: (X Y, 2)=(291.2, 0, 4.3996)

This document is provided by JAXA.



52

@

Pressure, kPa

FHZE e B R AR AR A B JAXA-SP-09-002

I::I:L,\ﬁJ: EhaH (a 0 deg.)

DEOMEL ITUFIEBY
12 12
® A Exp-Upper side @
10 O Exp-Lower side
8 — CFD-Upper side ©
—— CFD-Lower side <
&
° 2
o
4 o
2
0

0.0 0.2 0.4 0.6 0.8 1.0
X/Lmodel

VL EADTIEREREE K

'1

Y IV URADENFERICER

VUVADEALRIZONT
B AT OEREORHIEHLD
®RY  BRABFNBEET 71 —YFELTHEE

This document is provided by JAXA.



% 18] EFD/CFD fh vV — 2 >3 v 7 53

FRAT R R

AEa Tk (RiTevgso0) — RRE 1
©
M ATV \BIM, E AL GHFO® ) i g
© W\ S 25 100 -
o E 80 ¢
Ty r 2
5 15 60 &
\ £ s
= L
< 10 40 5
<
2
L 5 20 ©
9 N £
. \ T 0 o °
“ . g
(‘I\E/\V . 0.0 1.0 2.0 3.0 40 50 6.0
BB E Y TEX “\,.,.'—q\ Flight Mach number
g50F  EIoTS Majr + Mfye = M 20—k S5uF

T ] /////////‘

””\’%\ZM%‘ """ \'i>

BERA R R

[E#E

i i

i -;;ﬁ:,‘l',‘; i
i

)

o2
) R
AR AR L,

T < BT RE - K16005 R
L \\\ \\\ 1 I

,///
subsonic inflow

This document is provided by JAXA.



54 SFHTMUZET T B AR AR S B JAXA-SP-09-002

IV DEEDREE (M5e=0)

a0 .
034 plp, 276

IV UIEL Topview

® BELEINDIVDUDEEILLL.

IVSUBY ® @ A T—HIzB1TBREEEOEHET-0,
SUFHENEBEEE>TNS.

IVPUL  Bottom view

® JANSUTRHRFRAR>THRNDI8H
mELLHA, MEEE TIXEEFE
R ShiEfsLor.

IoTUHY

IOV N
#h EESRER TP RIRELERTROI D H DT RIE ATRE

ELL PP T TIFIIIIIIIFIIFIIIIIIIIIIFIIIIIFIIIFIIIFIIIIFIIIIIIIIIIIIIIPPPPs

s

/R

a Z{k (M,=5.0) Mo &t (a=0° )
3.0 3.5
<
Z 25 30
- 2]
7 =
> °
g 2.0 < E 2.5
2 o 3
N 15 S 20
o
z
1.0 1.5
6 4 -2 0 2 4 6 1.0 20 30 40 50 6.0
a, deg. Flight Mach number
UHLR RITIVNBLER
A& HHET

This document is provided by JAXA.



% 18] EFD/CFD fh vV — 2 >3 v 7 55

El R F 52D s MBFRIC
B9 5=RucHEEEN

EREFREZRAVEHEERE

Chemical energy of —— Kinetic energy of

solid propellant projectile

{ Gun System } | Solid Rocket ]

Military Technology Scientific Research Space Propulsion
Cannon

Solid Rocket Booster

Ballistic Range

1]

=
http://spaceinfo.jaxa.jp/db/kaihatu/shuttle
Iprojects/crusader/crusader5.html http://ceres.ifs.tohoku.ac.jp/~coe/jfacility.html /shuttle_g/sts-87-2.jpg

http://www.army-technology.com

This document is provided by JAXA.



56 FHMUZENF I B AR R RS B JAXA-SP-09-002

B ARFEFED R IOBTE

| mmtkmsEE | P
= Chamber y T8

Launch tube

Solid propellant grains swd.... : _
Per Pen — Projectile .
Breech Base Acceleration
pressure pressure M

Primer (igniter)

Breech Muzzle

WSS http://www.fas.org/man/dod-101
/sys/land/m829-2.jpg

Propellant

Breech Base

RAMAFESTBRRICEVWTEFRERED R KIREITEZLGERED
—DThb
%%Ti?ﬁ“;fi’] Lbf*iﬁ‘“ BMONESRAFEAELREERELD®

B —tHnfa A E A EF

This document is provided by JAXA.



% 18] EFD/CFD fh vV — 2 >3 v 7 57

K EETEOHEFE.

+nY

RS /

—f

E 48R 1

S

e

Y=Fnc(r) r=ap"
f,=Fnc(u, —u,)

q,=Fnc(T,-T,)
T, 2T — ignition

ignition

XieHFEN

P .-
5 @)+ V- (apu) =i i

(@Yo ) V- (@Y U)o

(@Y ) V- (@Y=

5 :
/}_?—dza a(apu)-i-v-(apuu):—an_fs +ﬁ{up 0
-— -— - e (apYa)+ \Y v(apYa u): 0
0 f Up Uy Y,
Eae)+V'{z(e+ p)u}:_s'up+ q+ 2 *+ Mgl —dp
5 .
R

KA — FERETEERE IR
Bt — JEEMIETRAE
STEARZEZRICHEIT 510
B HOKREIEEEA
o [ADKRIES E(ZERER)
oy BEHDRIESD 3

a=1—05p

BN B o [F 2 REHTF O

MoEED
KERAFIEIRFEETEDRBEFLE
R THET 5 e
Xpi = To u pidt :
EEF apd)ﬁ?ﬁ

This document is provided by JAXA.



58 FHIMT LS 2 B S A AR BB B JAXA-SP-09-002

XECHERN

— (ap)+ V- (apu) I’N r?(,g g(aprr)+ V- (aprru)= Y

0 .
¢ —(@pYig )+ V- (apYigu)= 1Y,
18 %("‘/"U)JFV'(OZ,DUU)=—an—fS YU at( o) V- (@0Yigu)= g

2 (apYa)+ V- (apY,u)=0

0 u,-u :
L)+ {ae pp A u w{qzjn«q q,

[ +8 g(apppuP)+V'(apppupup):_aPVp_fi+f5_rﬁup

O JHEDOKS

THRETEDHREH R (pr) M | Bl E S R
A EEDPRIES Z (ig) f, | SiaRIOsERE I LY £ L 2R
== A, | EHE~DRIB%
. B~ ORIE
0 SHEORESER "
RT f B8R A
“Wp-p) Doovlme 4 mEEEuYORHTRLE—

ERTFHEICKAINEZRHL =R
BERERD Sl —2 3y

This document is provided by JAXA.



% 18] EFD/CFD @5V — 2 v a v 7 59

BB

HEFH HELH

xR IEREERE : SHUS ERNYBASEH - 101kPa, 294K (ZER)
(MUSCLETSIIE)  yopya L RFARRFSUE C, (@)
FrE S - 2 X BERunge—Kuttask $2.0 x Ly, (mm)

WFEH 18 F S %k 388x38x22
FIFH 3210 (L,,=200mm)

- Computational model (L;;=200mm)
P3
P1

Primer

BB

HEF® HEgH

HRIARE AR : SHUS EERNYHILHE - 101kPa, 294K (ZER)
MUSCLETSIBEI)  wgmsp  « RFAFRFSVE C,@

FrfEltE S : 2 P& Runge-Kuttajk #2.0 X Ly (mm)

WFEH 18 F s %k 388x38x22
FIFH 3210 (L,,=200mm)

- Computational model (L;;=200mm)

This document is provided by JAXA.



60

Pressure (MPa)

FHZE 7T B R AR AR E B JAXA-SP-09-002

ArEER

O SERERICKYBERERENRRICERT D

O KEEROEZECERARENENFHIIET S

ERBEREOLE L,

300

200 -

100 -

-100

0 1 2 3 4 0 1 2 3 4 0 1 2 3 4 5
Time (ms) Time (ms) Time (ms)

- RERDEMICKYAZEENROLNDANBHREINT-
==L, L =100mmDI5E DR/ EEIFREBE LY HEEHES =

- REEPIOEEAEIL T S2RABEINS

This document is provided by JAXA.



% 1 [/ EFD/CFD & v —2 v a v 7 61

FED

EFD/CFDICIET —LH\H S

« HABRTRILZEET SH/LTLES
- REG—HD=OIZIF, BERIE
- ELOMEB DR, ESZET
—~TAADSALZEDEREE>TLES

« BAMOHRADT—LEIDNDM?

o EhH OO TULVRLVETZE
- BROHEAAORKD —-BERATEEMOK
- ERTOREMOERITEE

This document is provided by JAXA.



62 FHIMT LS 2 B S A AR RS B JAXA-SP-09-002

CFD:XFNRBERIANETL

« BRIZHITACFDEMTNER
— EFDHEfiiEE I, £BI2H<
— HAEMHZTERS, SVLWEREZED
« CFABRT—LBRETHLHRIETEDLSE
CFDEMIOERMNBE
— IRIEVWRFICHITSIERDINE
« EFD/CFD, #ELI-ZFRHDE S DL

c AMBR:TIRY MO ZHEBTESA
HhLERLE, ELWLEEEIETEZL

This document is provided by JAXA.



% 1 [/ EFD/CFD il & v —2 v a v 7 63

EFD/CFDRAE MRS
@JAXAKRBR AR ER
2008.2.26

EFD/CFDIELennon-McCartney
TIETNIFTEH7EL

HAHBRRFIFMRBMZETH IFER
ERESh BAHED., IREHE

Lennon-McCartney[Z2DULNT

Beatles®D Z<DHIDEEA. EHZFAITI=ZAD
4> 73—lJohn Lennon, Paul McCartney®DaVE %
LS, BIICK>TEDKSITIER. 1ERhEFH
(F-MIELGLN EITEFEEZLY), JTaED
Lennon-McCartney#a TYZLUwkEnt=,

This document is provided by JAXA.



64 FHIMU LS L B S A AR RSB JAXA-SP-09-002

BOEFNIEGESIENEZT

o CFDIZ., ERFBHELAGTNIIGZSALY,
o CFDIL. EBFBHEI NI LKLY,

o CFDIE. EERMWNEIELWLEIEE ALY,

KA TFHITAIE BT vH
~ Ill-Posed Problem~
Measure{nent

i B
\CFD

/

ZEfE 3 AU N B

This document is provided by JAXA.



% 18] EFD/CFD vV — 2 v 3 v 7 65

RIRED 4 E LEFD/CFDND R E

Il posed Well posed

B{KH: L—H—/NLRIZKD
BB R KR (Push-PullfE & H#EE)

L—H—sULRLL

Power :
100% [
[=————1

s
Drag Push

(engine)

BEL L—Y—/LAHY

>
i 50% _

Drag Pull Push

(drag reduction) (engine)

This document is provided by JAXA.



66 FHZE I ZE B AR AR A B JAXA-SP-09-002

Condition & Tools
EFD CFD

& |Nd:YAG Laser |
1§ Energy; 450m)J
Wavelength; 1064nm

- WHM;.9ns
Flow N:::zzie section

Xenon flash lamp .

D""':{H":?%&/ Test section
= '.',‘.-"‘"‘ M= -'/
* >
Model i [:jﬂi High-speed camera
M=3.0 - Z RITEHFR
Vacuum tank *Perfect gas
*Flux evaluation: AUSM-DV

EFD/CFDDFEE TERMNHMS

EFD CFD
JEFRIRAE *ANIRILEF—D
RS RIE B RNE

- RNBZEORNEZ
-1 7BI5E (FRELE) " AERA /78R
(FRIE)

> =
[- 2 ) A = 2L O BB J
AR IR

This document is provided by JAXA.



% 1 [/ EFD/CFD il & v —2 v a v 7 67

=268

50 200 250 300

C Contact surface
L Blast wave : Refiected binst wave
E . | L |
= R - 1 R Tl | bR i T
xm o
\ @ \ i 1 (a) Sl VG ok
(a) Schlieren photograph (b) Density contour 1 (a) Schlieren photograph (b) Density contour
am- oo
am oo 1 F
am eoaf 1 o=r oo
b 1 Semed E
L bow shock F
am oo 1 oof oo =
E / \ E [ s f
il Il anf
E Hign temperature 1 r
£ region F
: | el
amf anf 1 r
: Bestens . I e ;
Fiav \ \ | | \ \ , \ | g L I gy : : : L !
B U E U U PR e R R TN UL TR | EE i T
X m l *
) ) Tk (c) Press (&) T T 3 o
(¢) Pressure contour (d) Temperature contour I () Pressure contour (d) Temperature contour
25
=28
2
=
15
3
£
a” = v
05 .
=64 \
" 104 —
o
T W T o 2 m\

:_ I om~
ozl Contact L
e e, : onzf
el 1 E
E 1 Lo Datzmad
F & bow shock
€ .[  Demmes 1 F
e ' bowanoc || 1 B ik
SRk 1 F
B 1 i
F 1 F enmcina 21
amf E
E 1 2oz
F =1 1 F
R NI T I W S F
SR am e am e W 1 TP P ST W L
= m I -3:5 ) 03 it 01
(a) Schlieren photograph (b) Density contour £in : e
: photograg b . 1 (a) Schlieren photograph (b) Density contour
am ansn 1 om ooz
8.3 B2 o2 I i3 E i
F 1= .
amf ooif 1 E Demmes L
r I i bow shock ~— {14 8
E - Deformed | E L I r
e °F bow shock || =P I E of = E of
L 1 EE Compression wave 2
amf i 1 £
E amf anf
F 1 F Refleched W1 %
am— Reli-1 I F
C amp- -
il | | | | | [ | . | | | £
BEEs am o am o o B T T T ] | am L L L L L anbs L L L L !
xm xm 1 Bos e @m am  an o B os mm am et o
xm im
(c) Pressure contour (d) Temperature contour g e
* (c) Pressure contour (d) Temperature contour

This document is provided by JAXA.



68 FHZE I ZE B AR AR A B JAXA-SP-09-002

T I R

100

80

o
[ =]

EHREN [kPa]
B

20
0
_20 1 i 1 1 i
0 50 100 150 200 250 300
v nx  H ]
(10ns)
EFD: CFD:

BaBREEVY—BRELILIZKLD) ?

—— Measurement
----- Calculation

" ANIRILX—DEME?

EDTDLENDHHD

« CFDIF. BREREMNELLGVRET, (RERICESLRIIDE

EBRBFHREANTILENH D,
e CFDI&. NEPEZHT. FRIDFEETHY . self-consistent[Z3E

BRZzBEIHIT AL EMTIHGL, ZRIFHREEHET
B RAGREHBESISHIMNMNEETH D,

This document is provided by JAXA.



% 18] EFD/CFD vV — 2 v 3 v 7 69

ey A Yl

EFDHCFDH EICAFZTLETH D, LHL. mEM[E

BT HE BIMTIEOMNSENEMNHL

YaoTL%, ELT. AR -FAFELFIET 5,

This document is provided by JAXA.



% 1 [/ EFD/CFD il & v —2 v a v 7 71

EFD/CFDR & HEL o
IAXARAZE S B B BT A7 H—)

VIDELICETIZEIF5
EFD/CFDT—42®D it

B —H
RALKZE FRARIEBHRAR

2008.2.26

;@ VRCLR—F
|

m ViSCLAR—F
[SIGGRAPH-+NSF:1987]10)
J+R—7v7

m NIH/NSFEEIZKS2ED
D—9avTDREY

m B ERR: IEEE Vis05TE %

m http://vgtc.org/wpmu/techcom/national

-initiatives/nihnsf-visualization-
VISUALIZATION RESEARCH CHALLENGES research-challenges-report-january-
AANLUIATRY 200065 2006/

‘ v

NIH/NSE

TNINEf TRWE

X VISC: Visualization in Scientific Computing

2008/2/26 VIDELICET 2

This document is provided by JAXA.



72 FHIMU LS L B S A AR RSB JAXA-SP-09-002

”@) VRCLR—FDIRE 1
|

m AR A AT —

O “The ontological organization of visualization itself,
organizing the very structure, utility, and
expressiveness of visual tools along guidelines and
design principles. The resulting frameworks help us
move beyond simply asking whether something
helps by offering tools to answer questions of why
and how it helps.”
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visualization field.”
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O ‘Computational science now encompasses
modeling and simulation using data from many
sources, requiring data management, mining
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' Hypersonic WT Combustion WT
Mach Number 7,8 Depend on users
Nozzle Exit 200mm dia. Depend on users
Uniform Flow Core 120 mm dia.
Stagnation Pressure Max. 0.95 MPa Max. 0.7 MPa
Stagnation Max. 1000 K Max. 1000 degC
Temperature

Unit Reynolds No.

1 ~ 2 X104 (1/cm)

Mass Flow Rate
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Max. 1kg/s

Test Duration
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5MPa(G), 4m3 (X1)
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Heater Pebble Type + City Gas Burner
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