#8 Bl &R

MZERESRATOI T v S 3 ) VEKERE

2020.10.24
SEETXREASH

HNEEET

© MITSUBISHI HEAVY INDUSTRIES, LTD. All Rights Reserved.



Hix ASEST

1 EURGHER & (&

2 RUROBE™ - B5E

3 AR{A

4 & &

5 1REETIPE

6 EDALE

7 BT —SDFAEICDNT

© MITSUBISHI HEAVY INDUSTRIES, LTD. All Rights Reserved.




1. EREER & (3 HNEEBET

ﬂﬂc‘:(&"mﬁi (:|:>_<L) umﬂ’ﬂ"EDHﬂ'*ﬁE‘CE}BD, }_'A_ /}lb%@ﬁﬂh(g%”ﬁﬁénfb\
Do EURZEED TRAENE (ZENFE) OIRRZEMEDN, HDINEE=NICHRD S
&%H/Hnﬁ%ﬁ (}_l:nit) Cl:l]a:/é\o

© MITSUBISHI HEAVY INDUSTRIES, LTD. All Rights Reserved.




2. EiREERDBER - 123 HNEBET

AN Z (IMBOYIIEZDDEF (CHEARNE, BEESNE D REFENEEZR > CH
D, FTBNOREEWVN S DODDMDHIEAN TR T DENTED., sTEHEOFEECK
D, INSOHENZHUEN (CEELS (CFD) C&EBUREICIRD TET TV, EFEME,
NAEOENSERIETSER EBEEEMNIZENRFTFER TH D,

MZEEA — AN (CH I DEVEERER(FE L LT, ROBRTITHN D,

(1) ZHEEETT Y (1%EE - ZXE - #MElE - ZHEE) OHYS
(2) ZIHF1EDE

(3) ZNHEZRDHFE

(4) REZHEREDIRES

(5) ZHHFIEHE RO R



2. EiREERDBER - 123 HNEBET

EHOZENFIE(IELDENBROFENEHFENDS OEEDEEZER DI ENTE
Do BERITNSZENERER, BIDNIEASDEIZ(EEHEZRR(CDONT, BIE
DEMDIZH(CITHOND. TNSZRHNICHIHEIT DETFTROKD(CED.

2R o ER FETRIERER
e FEARBY I BR £ HEHRIEER
WREZRE(C LD D%E — — —
Ep R B ER 5w AR
Pl ER F& T EBR
CTSitEx
. | ERELA O ER
AEREN(CKDDEE —
L TEER
Z2E> i ER
EEPHES AR
BRI TR
U Bl fR LBk

T (BKERERT)




3. fEERY HNEBET

FEUREHER (T, 1BE. HRREZES TITHONDN. TORUEGHERFERN S EMDZE
IHFHEZHETE LD DIRAX (IR S5Z DDOMMBLIEITH B,

BLBIAEIZESN TVWBIRD .. FRUERER (CERIREREE TR TE UIZEGER
(R20) (&, BEDTEVLRAEDIREICLST . CNSDEFRBRIRICIEERD,

REBAQBELI NS A=F EUTIE, ROKDIREDH DD,

EUS A —5 & SIS
L1 JILX% Re=pUL/ (&) / (F&1%EH)
X wW/\E M=U/a V (BEH) / (EMEEIC LKD)
J)L— R# Fr=U./(gL) v (1B%HD) / (EH)
X hO—/UL#K St=fL/U V (RBNCERDDN) / (BEEH)




3. HH{EA SHNEEET

[FUREKER D CEB — v /RAIMAEEE (C KD NETARRERZ I (C, MEREREZRND
FRBIEHER & SRAEEIER DX G2 5 BA 9 D

C CCREGHERE (ST OL SRR TH D,

- 2R ¢ EURIAREY & SR & (F3r 2R (CHR

- Uoo : REHER T, RUARN—HRRRODERENRT ML
EHETI(E, RITERENRD ML \ ‘

- PEIRE] © TEE (Xs-Ys-Zs)E#E

D
- 65371 1 I=1BHL, KMD, HHY \
PM
E—x>h NS /

<]
S O—USIE—A> RRM, /A»
EvF>TE—AZ KPM, a \\
J—A>2TJE—A> hYM RMe~ W

—

Xs N
V- Zs
FEEHEEFZE % (Stability Axis)




3. fH{RY HEEET

I zflCEd & RERERCRERER T ROKXDIBERAFDENNSHD, (D
ED. EIUIRDLDIF/INSGA=H([CZAE=ND) -

RBEIDARE S (#MERLE) > EBEE@EE (S)
- TR (DS (FH UERE)
EREE (EEEEZEZRIT)
RICRT LD (CERTTESNITIERAREMREZEU DI L 13D.

. 1
1 5 EHAMBR  Dr=Co5prUif Se
D= Col5 U 25
2 _— 1
gE  EgEE  REAEBR Du=Cp5emUy Su

} BE (1/2pU?%)

o o, R D ESIER (N)
p ZERERE (kg/m®) U FOE (m/s)

S %’—EE*E (mz)
mr  F EREEER M REIEHER

© MITSUBISHI HEAVY INDUSTRIES, LTD. All Rights Reserved.




3. tHERY HNEBET

MADNERDESE, RNFEMSH, #MEH, #IEN(CRE=ND.

oUZ2L2 ~ (@E) x (@) ~ IEMHH
wd o i - "
LY~ (WEMIEN) x (ERE) ~ D

ELZ2 ~ (4R x (@R -~ BHEH
L L%

_pUL _ pU 21,2

T U2 ~ (1B%h) / (#tEH)
v

Re

W) \E

U pU2L2_ PUZLZ
AT ez el ~ V(D) G

© MITSUBISHI HEAVY INDUSTRIES, LTD. All Rights Reserved.




3. fEERY

SHNTEET

ZZT. BREERST —4 EEHET —INEIC TH DO DIBIUE L Z KD TH D,
L+ JILREL, v \EOBLUS A =45 —MRE EEZHTE U < RBSRITNIER

SEHOHS.
UL UL UL N
Re=P"- -~ _ v=E e
n v v p
u u’
M=—=—
d a
» U Lv U a
U LV U a
KURDEFENE—CTHhHDdETDE. v=Vv, a=a’

U L U » e
U L U 1

»

BEEIZ R (CHIZT T EFTERNDT, BRI R(ZE, FMAOEMRE)ND

WMHELEILD



3. tHERY HNEBET

CCTClE, BBEZEFESTEERERICH T, EHOYIBIRRZTHIR T /2oL I (18
L) ZMoHIEANSELFEERT,

X = L x’ y =LY’ z =Lz
u= Uy,u v =U,V W= U,W

P=PoP t Fx =9gFy ‘(LERITE

Il
-
—~

Navier-StokesM A X (&

(FIL—F%) 2

© MITSUBISHI HEAVY INDUSTRIES, LTD. All Rights Reserved.



3. fH{RY HEEET

IRICRTTENTICK D TEL AERRT . RIS [ TOYIESHN I EOEREY)
HBEDRARZFBETCERINDICE, REORBUCDODWTESHENTWVWBRSE] ELVD
[RIB(CEDLKEDTH D,

ERtYE=(d, 82(m), B=(L), KE(), 2E(T), ER()THhD.
ZENFOYPESE EIRTT

By fe] t F bk m/Lt
K= L )y e L2/t
15 L2 RERS m/t2
?ﬁﬁ L3 A= mL2/t2
IRE L/t HrE= mL2/t3
IRE L/t NMLD, E=X2 bk mL2/t2
A mL/t? B T

8= m e mL2/t2
EA. IS m/Lt? He R L2/t2T
SR m/Lt2 EYREER mL/t3T

ZE m/L3

© MITSUBISHI HEAVY INDUSTRIES, LTD. All Rights Reserved.




SHNTEET

3. fH{SLRY
2o A% {51 [ =HERT 3, N .
SBEllc £SO CHRIHT S MHADA = (1), ZO S5 () FER(V), HtE
D=fp(p V,uE) (), BER(E)DETH B ERKERNI(C
Do EETSB
D= z C,lépBiUYiSiEe < IER TR (SR
CORERTTERIE
Bi yi Si el
. m L m m m L
- (L—3> (%) - &%) (Lt—2> = T2
ai = 2 —8i

m:Bi+8i+ei=1
L ai— 3Bi+yi—-Si—ei=1 EEEP Bi=1-6i—c¢i
t: —yi—6i—2¢ei=-2 yi=2 —6i— 2¢i

D — z C,12-8ip 1 —si-eiy 2 -8i~2eisiEei
DT

== (13 [un — g(Re, M)

Y &l
ERERC p E ) - D
e Cilsui) \ oz =
RITEFF D (PUZ> (pU2 D - pU212/2

8i i
_u22N e (L L)
pU =1 Z Cl(Re) (M 2 IR E(ERe F

EMDREEER




4. & f HNEET

MZEtOMATER (RE - 5E) (FL<. —DOREATE CZHN/\—FBDILET
R0, BEOMZEFEEOZS. EEFHHE (CIHU CEE U TROBENEMMENDINS,

OMZERERF (CEHDN B EE OFHEEBRE(CEHNBEE
(1) 1EKERER (Low Speed Wind Tunnel) IXRDEEBENNSD
(2) BEREEE(Transonic Wind Tunnel) (1) SR EE (Hypersonic Wind
(3) BERREE(Supersonic Wind Tunnel)
- Tunnel) (2) ®IL>AILE—RE
(1) [BElR2Y(Closed Circuit) (High Enthalpy
- ZBAT(Closed Jet) Wind Tunnel)

- BARRTN(Open Jet)
(2) FREL(Open Circuit)
- IRIAT(Suction)
______________ - fHAT(Blow Down)

(1) :E#HEEY(Continuous)
(2) BT DB (Intermittent)



4. [E FE NEEBET

Tl ROKXSIFHUTZRAVWZRIEEHD.

(1) 75T« JEEREE(Adaptive Wall Wind Tunnel)
RURIDEE DRz 7% Bx/IME T DAL

(2) HixuZ L EVE (Magnetic Suspension)
XIFmEDREZ IR TEE

(3) 1EEERE (Cryogenic Wind Tunnel)
EHESEW LA IV ZER TS DRE

© MITSUBISHI HEAVY INDUSTRIES, LTD. All Rights Reserved.




4. B @ MNESBET

KRR ZEHFHFERR T TR(ICE LHD,

B P X 5 HERS ¥ *”‘t AIES BE 2F BE Re#k e
{33 JEL Rl JAXA |6.5m X 5.5m{EE &R EHE-ERE |165mX55m  |65m/s 3.6x10%/m | 1965
JAXA [2m x 2mBZ R AR EfE-ERE |2m X 2m 0.3-1.4M |1.5bar 18x10%/m | 1960
BB ERRRE JAXA [1mx 1m¢£ﬁi$ﬂ;|=l B DA [1ImX1m 1.4-40M |13bar 54 % 10%/m | 1961
EN HEE [HEd==ERR B+ DA [2m x 2m 0.3-40M |13.8bar 100 X 10%/m | 2006
188 =R AR JAXA  [1.27miB8 S &R B OHAKX (1.27mo 10M 99bar |1200K |6.8%10%°/m | 1995
= - °_ @ =38 5 B8 E BT AILE— -
EIUA)ILE—RR [JAXA |EEEERR (EERR) 1.2m ¢ 4-Tkm/s |1500bar|10500K 1999
NASA |80ft X 120ftE & /& i -%AK  |24m X 36.5m |56.6m/s 3.6x10%/m | 1982
B &R DNW  [LLF EHE-EHE [9.5mx95m  [62m/s 41%x10%/m | 1979
QinetiQ |5m Low Speed Wind Tunnel |x&#t-[EFHE  [4.2m X 5m 109m/s 3bar 18x10%/m | 1978
ETW ETW EHE-ERE [20mXx24m  |0.51-1.35M|4.5bar  [110-313K|230 x 10°/m | 1993
EH |E-gEsEaR NASA |NTF & e - B A f?rsn X x2.15r7n7 gl—gm 9bar _ |116-339K|475 x 10°/m | 1982
25 ) . m . m N B 6
ONERA |S2MA B ERE | s % 193ml15-3.1m  |2-5bar 29.4%x10°/m| 1961
188 =R AR AEDC |Tunnel C Ef-ERE [(1.27mo 10M 136bar |1250K [15x 10%/m | 1954
BI>A)LE—NRF |Calspan |96in Shock Tunnel :@]I/J?Lﬁl):_ 0.6m—-2.4m¢@ |6.5-24M 1379bar |6389K 246 x 10%/m | 1963
I




5. KRB EZFFE NEEET

RURGER (C LD T —FZ BB IR ZMSHDEETCZHFIT DI ENMNE LR
D, FEPEIREDIEEE, BEUREROBMNICK D TER DTN, EDOXDIRH
BEHWBICEXR. BENANDZEDTFSHZTDCEEFITERU. (BR. BSUF LR
)

— RS IR B ST A D D RBZ IR (TR T .

1RES <FHE
2/RToiEEY JRUEEE K Tz (LintREE
JA4vmbh
ARDY b
£k, BPoRE AT >0
JL—bk
JA—7
FEARE, HEIORE JRUREE KTz (FiniREE

© MITSUBISHI HEAVY INDUSTRIES, LTD. All Rights Reserved.




5. RBEEZIFE

SHNTEET

FRERBEIFAXDLE

XEAR EATH e TR B
ATA0T AR - . — e
L AL AT T O Itk U RO |TOU RO | B b
% 1T s TR TS | BB REI BRI L TIE. i (R R ERCTEIE T AN (fFTEAD T, Rif
o e snmn s [FETAELSY, ERARE |2, 0ryMERIC | THY. Kt
et LT, RGN wrL,
ATV AK .
- " . 1. ATV ARITRVTHE |RELTEOZATF
q Ry ZE BV e - - _ N
| |PRLTEOUBNENT ENT| BOVENECHTE 71 HRIH
v« EETRE CEATE ) ZSyrOEARBIEES |BTEA0T. REE|[ <P OSE,
. ° THREBHY, Ko
T4—9HF K
| REEBEELESE. BATH |0 oers 21 BREBEISEALY: (AT TRED:
| MRS RENBIDEIT B, | e P ee ST SR \mmosminy R w270 hst
2. PRKBERATEIXZE TS, = ° | AHIZZLL, S,
JL—tas 1. BN HHERE—AURAT
DBE L+ 515D, 4
ér_:Tﬂ THEBOEEERENS(THCE | BhE—AUMEARBRE [EROSHE IS | TL—HBRIZE-
IZEY 22 HF B ER A TEE, BIZRELLY, BT 5. CIE B A%

T TTTTTTTTITTITTT.

DA DOZE LR VB

Rend,




6. &HAlX HNEBSET

FURGER CETAIT D ERIBRE. 7, E—XA> b, £, f&E, REAT, FFELT
&R, [SHNDOTAZITD.
(1) DDA

HzEHAT B3 5EE. R EEERQEGENSD. DA VBDKRFETIIED /R
EDHNWD AV —TREZmMmD . JRRICHE<KEDZHF (KFEFEEMND) FrEO— Rt
)L (DORESZERESICEMRIT I HU—) TS, BEZFREEDENT
BEINESLKTEDIADY MDA, BIDIROWHAEFEWNWDTADUY hEH B,

SIFEPNSDZENTFHEMHINETL TR, BREDODEANS AT I TxHEFT
BEDNHZL., COBEICHWLWSNBIEDOHREST —JBXTFTHD. KHEDERED(C
L UBRNZET—THEEL, CNBOEMNS, HPPE—AD NZ2EHT B,



6. :HALE HNEBET

B, E=AZ BT - X (BT —>BEXH)

=ION==)

HE R RF 424
7
TS D D T
r (C) S { ?: B WA (CX U Cldgl=-g2=-g3=g4
T4 “‘! _________ .1. - ‘
. EwFIOE—A> NCHUTE
Y by 7y 1=-02=g3=-qg4
g N CL S I e A
T - 7 &4 gl1-g2-g3+g4 g1-g2+g3-g4
_ MEHENBESICEHELTH <,
ot % F t KD EFTHELE,
IEPIEE DR O OO BL. BREAORFHOTSNER(C
a9 @ 9@ RETET. BIRIEETNICEDIL
= i) e ¥ v 7—“‘—99&5{273\‘%\%0

20

© MITSUBISHI HEAVY INDUSTRIES, LTD. All Rights Reserved.




6. :HALE HNEBET

(2) EHDETA
ERETE - EHERE BREDETH

NS
e ’ﬁmf ﬁ| ‘%E

/ i +02 thl  -pi -p.3
ia"u
sHIlE — —— — = RER
"7}‘ ?/"’”W W«Z’
-l
SE ATS /3 % loo
! Al = pg -

s o

FEAEHA - RXFv=—/ULD ESP R+ 3

ESP-64/HD DTC Miniature Pressure Scanner

© MITSUBISHI HEAVY INDUSTRIES, LTD. All Rights Reserved.



6. :HALE HNEBET

(2) }_jj@n-l_/ IJ (3) 5)I n-I_IIJ
:b\}_d)n-l-lu - to E ,n\%iﬂ |:|-|_

iy 27
2
T
=l
N7
~Y
. S, F FEL
T G D, -
o - A a 1

\ Sl —

N 01?'3'33053
Sy
do
D(
(4) HEEDsTA
| Pk

PP,
- e P =Fr

© MITSUBISHI HEAVY INDUSTRIES, LTD. All Rights Reserved.

22




6. :HALE HNEBET

=5(C. RAETIIENRFEZRVWCETAIE AR SN TETLSD,
- RREZER (Pressure Sensitive Paint)

- PIV(Particle Image Velocimetry)

© MITSUBISHI HEAVY INDUSTRIES, LTD. All Rights Reserved.




7. BERT—SDFIHICDOLT N=BST

MZEHE X — P (CHITBDRAGRIC(E. ZEHIRREDEDDOFRHE, EHEZRDOREFE. TS
FEMTFE UK RRVWEZEDREERKURERE,. EE55ME N ITHARDER RIS
ANEWRICT D EEZVN, ESFTERLK RBEERBEN(IISEMATIEHETE DS
ODEFFTETDT—IEEBDICETHD.

R T — TSNS ZHERFEDHEE . RATHBRIER E DL DZRERFE(CHWNWTEET
NS EL ROBEBDTHD,

(1) RS
ERIRREDEERHIR EFE DD D57 —5 DES
- SMZALRTAZIR - [RBIt7 Y NERE
- )N —3hR - EHRIREE — X, >, stHIBERS
- T SHOBREX S - F— IR
- IRREDEFS m DR - BIRME

- BEUREEFSDBRZAENX (SFHIE



7. BERT—SDFIHICDOLT N=BST

(2) BT —INSEMEST —F/\DHIE

LA JIVAEGHR (B /1RAE) B EHNZN
- m LA IVAEEERT — S EDORIG - URwW b~
- H5mETH (CFD) MRy T

VLT HE

(3) RATEERS — & DREATES

=PRI — S DEREME JRE & DZEDIHLE
- FRATENERS — S AT - BARDZERZ

(JAX, BETE)
+ FNHETE R D DR

LZTAT. BRAICIEZEBOFEN DD, RIURE, SHAREZRAVECT -4
H, MEEZERUZE U TERUSENMESND ZEFRV. 5IC. RERE OR
[, FR, fELE) OIF—FRERVEERME (RRBER(CHEZSX D) DOHE
WolTFBNd. > T, ERRAFEICERT DIEL DREIEORBROZNSDRE & RIT
SUERTER C DB THIMT T U CH S T ENER LD,



MOVE THE WORLD FORW>RD

MITSUBISHI
HEAVY
INDUSTRIES
GROUP



