166

RRIEZHIC & % BUREBRENSEHAF EDRSE

Pressure Sensitive Paint Technique in Wind Tunnel Testing
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Pressure sensitive paint (PSP) is a newly-developed optical technique for measuring the continuous pressure
field on a model surface. It has been widely studied because of its great advantage of better data productivity than
conventional pressure tap measurement and reduced cost and time for pressure measurement. PSP technique has
several problems in measurement accuracy due to noise in the measurement system, PSP temperature sensitivity,
etc. To solve these problems and apply PSP to large production wind tunnels, PSP testing and data reduction were
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established through a joint research project with National Aerospace Laboratory in Japan.
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Principle of pressure sensitive paint technique
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Measurement concept and optical characteristics of PtOEP
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PSP calibration curves in static chamber
(PtOEP/GP 197)
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Data reduction procedure
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Model displacement and deformation due to aerodynamic
loads, mapping from 2 -D image to 3 -D model geometry

2.2 HBELORH

i, BEREOERT— 5 2 BV THER Y BT 555
Ze M EIC & DR E) AL Twb s (R5EH),
WD R T — F nF sy, ERHIE > ERT 5. kic CFD
(Computational Fluid Dynamics) & [Afkic, EEOALED
ENT— 7 2T %726, BT — 5 %2 = RITOHOBERIZRK
FHIZey Y 75, mEicwy B 7ENEE, R
T—F ERAWTHEELZBENT 5.

2.2.1 B8 -ETHHEE

Bk E B0, BROBE, ZRick 0 ER, SRR &
BT LKL EIZ T H LITHHEL T ez, B
DiEE F EEROEIR bicey B ST A BENS L, LTz
T, 2wy ZTHOBE, B IENESRTH 28N T
Lo, BARIOBMOME I EE-— 7 2RET 5.

HELZBHT L7060, HEHOBEINAZMIET 5 Tk
LTiR7T 74 YRS H DY, 22T, REEOER~D
BHEEEL, T2 EHLHIEZERT 5720, LTIOR
T2 REHRE A HREe— I NE» LB 0, bEHE
i 5.

Xon () = Z Ko () ¥io ()2 @
You () = 2 5o () ¥ro ()2 3)
ZZT,
Xon i)y You i) SRS 10> j I H 4o — 7
(VAT
Xeo (s Yaoi) © $EBUEIE 10> j 81 H 0 e — 7
fir

2.2.2 ERTwvESY
EEVEDENT—F 2 HHT 5720, BT % =K
TR Flcey B2 79 5, 1B, BEROBRRORE)
BRI REOMIE & ) EERFOBEGICHIESI N TS
&, ZRIE= ey B FERRER A RK S U THR ) Z & A5

=HETHH Vol 38 No. 3 (2001-5)




168

BeThH, FARE, HENLLEZEETLT 74 > 5P
W5,
(1) 774 > E#IT5DH
ZRIGT 7 4 > EWATH 2 Fv 3 LB OFATRE), b
HEERTHERT 22 EHHETH B, HISICREN LR
JEAE (x, y, z) LA ATEE (X, Y, Z) ~DT 74
CEHIIA L) TEZ LB,

H[XY 1] =[xyz1 T, (4)
2T,
C11 C21 CSI
CIZ CZZ C32
T,= (5>
Cl3 CZ3 C33
Cl4 C24 C34

B, TeDEBS Culd, EfET—F & = RIGHEE L&

zOHHw— IhIEL S, RAATHREEICINVEHRI NS,
2) =y b7

RIEOZEBATY 2 AW Tl 7 — 7 % = KIooiEA Fic =
Yy EY 7T 5, ZRTERICBBFRO=ZXRIGIY v F %
HHT 5.

2.2.3 8 E it
SRIETY v FERIcwy B 78N A, REED &L

DT —F EHWTC, BEUDEAEICIGT 2 BEE BN
5.

2.3 EHhDEH

B LRI ic & > TEEIT 525, EIEEE
T 57201003, BRERBOKIEGRE L2 KD LT H 5,
EhhrLENEREET 280EHFEE LT, KIEEF» 230t
> TIVREBET— 412k A A Priori i, JREZREREC B RS
L7ZENHT—#I2k 3 InSitu i, H2WIERIEEER (TSP)
DPEAEIC £ B PSP/TSP %N FENHET LS.

PUTFiC s BMIE TR RT.

(1) A Priori #

EH, IRE% HEICHBTRE B S v v Y2 HW T,
TR B & (2RI HE I & E O IEREOMHEE 2 b 5
B TNVRBEEWMRT S, oYy TV THIR L 2o
FEW & E N ORIERE 2 ¢, BIRRBROEE LA 5 E
hxEHRT 5, ARBETE, BERREICIHTCRER >
Fick AEMRFBRELAEHLENZREML 2.

(2) In Situ =

BT — BRI, UL BENT— 7 L e T
FHUS 2 Z &, ISR L TR o ROERE D
tHE % Ko, EH2ENT 3,

(3) PSP/TSP ik

IR (PSP) DiRBEKFHE L HIET 320, BL&ER
FEREOFHUEE 2 AT 5 &B%E (TSP) 2AWT, B
B EDBESHEMNT 5, 2720, BREREIEEKE
W2 AT 50 LR, RSN E K2 A
TE2H, ~BICREZEHTAZLIITELY, Lih
> T, BIEF % > 23 L% 5 (U2 RE, BGR & BB o IE
R EEERERACCES, BEZEEFEICIVERT
5.

6 BERSE

3. URARBRRURR

3.1 R R & B

JEI BRI A 2 T HE BN ZERT 2 m BHF AR B WTE
HL7-, REMELZR 6T o5, ki, FRIFE
SR THL H- L1727V > 7 (EERL.3%), FK10
SEFLICAT AR MU-300 (MEER8 %) ##EHL,
Mo EHIZHIE CCD A2 T74#FEL, BERT—72HEL
72, RERSGMT, HHEILICHIE 0.8 kgf/cm?, A< v 2>
HIFH-II7=27V>7TM=0.2~0.9, MU-300 TM=0.6
~0.8 THsb., 72, BEHEEHZ PtOEP/GP 197®, REiR#k
12 EuTTA/PMMA® 2 i L 7.

3.2 & R

(1) HEJ353A7 O FHR

H-U7=7Y) > 7OoREENGH R 7 ITRT, alBiE
iz 30,9, HMA 4°THY, EHFHIZIE In-Situ
#HHEL. 727y 7o oEKEE, Cone #5572
5B T TOBRE, HEBEODHHIHERING.
Ric MU-300 nERE5A %2R 8 1oy, MBS~
woNE0.74, A 2. 4£°THY, EHIEHIZIE In-Situ %
R 72, Zo8r AN b iz 5 EER 05, F 2RI
DIEN FAEDIHRTE D,

PEon & iR flic & 282 T— 5 LML, &

~IASIE FAP SN -
ZqB H-17 7Y > 7R

KIU-3Q0 455

MU-3004%E!

Xe 7> 7ic & N R EROBIE S ZE#&L, CCD

H AT ERCTENEEOBIET — 5 2853 5.
Experimental set-up

Ehr AR

7 H-IZ72z7YroREEHDSH (M=0.9, a=4")
B SR L) CFD f#@#fh & Mk # i 2 £mE 57—
RO,

Surface pressure distribution of H-II fairing model
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Surface pressure distribution of MU-300 model
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Effect of model displacement/deformation
correction
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