93

22
BRNARERICBIT 2ELIRER 7 0k X

NoOR OE BROE 2 e TEE & OET

Turbulent-Transition Process in Crossflow
Instability Field
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ABSTRACT

Turbulent transition process in crossflow instability field is investigated experimentally using
a swept wing model and a spinning disk. In this flow field, there are a couple of important things
which are not very clear. One is stational nature of the crossflow vortices (primary instability),
and another is the existence of two different traveling disturbances which are different in their
frequency at about one order. Present investigation is focused on making these things clear
through experiment. Wall mounted hot wire probe with slip ring device is used to measure the
traveling disturbances in spinning disk boundary layer.

Key Words: crossflow instability, turbulent transition, swept wing, spinning disk, flow control

1. L &®IC ®EBHE(F—4, C=09m ; F41YDLRO 707 4 —n)
FRBICHD H I KET, IDIZRY »T) 72N L
T, BREZAECEEI N 2BBREFO 2 F 528D
[ElizMiRERE (D=400mm) T %5, ERICAV-ARo
FHiEi2 30m/s~40m/s, [EEFRDOEISEEIZ 900~ 1,800
rpm THY, RERCRIBRKEHZEAL, | BAESK
EfTe—-752R0TH 3,

INETORBNALEICHEL - HIREREAND L,
£ DBE, EITHEEALE E L THERDSRIZO LHE
5 2FH (f, ) D bONBERNICKRE ) PshTo s,
COXHHEHER, KEAEVRELOY VT —RAE
EEV L CRBERISNTE ST, BEhALESHED
BRLRZLENTED, T/, —RALEE LTHAET
BEHRNASEICH L TCEEL T 200, BBILTWS 3. HRLEE
D, LOVWTHEBERBDIMPNDZLEIATHY, #-
TEHBE 7o 2 B0 F R IREBHOHICEINTWY
Vo

AMtRicBOL TR, HBEREPEARE VD, EF0E
2L RUBHELHRNALRTHLE5A TN 2BRO
EREFVAGHL, tidL 2 >0ARHEHILO>OTH
ST BT LA BEICERET Y.

X 2(@), MICHNGEORILBEEART, @)% BEE
RBEOMEARDOF 74 ) vikick 3084kt TH 0, b
EEZARERAB ORI L 2ENBOARIALTH B, 0T
nHRERILEAEIEEET ZERNRTH 5 T & HHEEX
nTWH3, {3, Gicx v R (BElEMETRESLR)
OEEEHHEATRT. COBEGVThBmMmICEEL T
FELTOBTELBBILD AT S, Linl, HERY
2. RBRERLITHZE DRETIY, WHENM (—RARE ) BBHICETS hY,
MEEEABALTV AL ESMEIN TS, RITEE
H ik BL, REMSOBREICLY, MAEEEE L]
J R —— D, BELILDVTBLIT, FHIREDLILAHTH 2,
2 RIS E T % OO DROI I E TOBREhALEDEF LTI,

K1), i 2BROEREEOHRN AR, K@)l

Thic dociiment i nrovided hv TAXA



94 L2 F BT R AR B B R 215

L l T T T T ' T T T T ' T T T T ’~
0.85 |- -
08| N
2 [ ]
S L ]
0.75 _
7 T - ]
1. contraction nozzle 3. F-4 model 07k ]
2. collector 4. tilting table i ]
PN | YR SN WU VNN NN WY SN AT S DS W SO SR S |
(a) ®RH 0 10 20 30
y (mm)
(a) TBRE

(A=40°, a=-20°, U.=30m/s, x/C=0.3,

qu 2=0.5mm )

ping WA

r =79mm

10090
/2

[ \ r = 107 mm

(b) [z P4
1 REREEE OB

r = 137 mm

\_I\/\v\\/\f\/\/\/\/\/\,m'\/\j\/\ r =4l mm

U, . \ T, ('“ MNVW'L r = 160 mm
© "\‘JWWA\I\.V V
[T T T T T T O S B T
A S e
2ms

(b) [ElEz 4
(N=1,800rpm, z'=0.5mm )

K3 =¥ ELEE

(a) HBER

A=40°, a=-20°, U.=30 ., FT7E N vk . o B
(A=40°, #=-20 m/s &) N b BB EE L THAE L T B,

R4 @), GICRIBICE 0B SN EEEE T 5 HEL
£, HOBBEEAMSRE TR, HEROES, 2Tm/s, 4
=45°, a=-20° OF f,=150Hz, f,=3KHz»Bid, [@l§xM
W& N=1,350rpm, r=160mm ICHO T f; =150He,
f.=3KHz BN b, 2L T, £0HEEX 5@), bITR
F LI TD, fLItD 0TI E bR 8T
BMAIRDOVTRELHEN TR, FICEEMR TR
FHEFZOHEDBRE SN TR,

(b)  [AlERFIHR 4. &b Y [T
( D=400mm, N=1,800rpm, X¥it[E0
PSS 5 ) RN AR EIC L OELRER T 2 T ok 2T, &9
K2 iwnsio gt P 5N fi, fLDFAETHEVAZEITH B, <=V

Thic dociiment i nrovided hv TAXA



[BEREEHORYALHE) FASHHALE 95

F- 300 Hz

3.5 kHz

4By
-84 . A 13 i . PR . e
58" LOG. 2BkH:
(a) %HRER
(A4=140°, =—20°, U.=26.6m/s, x/C=0.57,
z=0,7mm)
~——— 1000tpm Re=1.79%10°
------- 1350rpm Re=2.41X10°
_o} \‘\\ J
> N
] \
N S EAMEALLZE-
o ‘\‘
X L RARUNAICLAY-2

i ! s o i AN
(b) [z
(r=160mm)

4 FFTick 2RABESW

BOHIBRH» SREHEML - 103, f DREME BB [E
tTERIAEIZEET 3 BEIRESINLABIHICLTEY,
HRNALEHICHFENLEHRO LS TH %,

2 £ X ®

1) /&, W.S. Saric, and J. A. Hoos : ¥3& (B) 58% 554
S (1992), pp.107~113.

2) Y. Kohama and D. Motegi : Proc. 11th Australian
Fluid Mech. Conf., Vol.1 (1992), pp.255~258.

3) Y. Aihara and H. Koyama : Trans. Japan Sci.
Aero. Space Sci., Vol.24, No.64 (1981), pp.78~94.

4) SARIEFE : MEFHTFAESIER SP-15 (1991), pp.
35~ 38.

5) &@AIEE : Private Communications.

{E R B BELL, OETTHROBRAE
(A - 40° a = 20°, U =26.6%, ¥-=0.6)

R AL DETHOBRR
(A= 40° a = 20°, Uw =26.6%, % ~0.6)

(@) #EBH

ZRAEE LT i

ot |
(b) [ElExFR
X5 HEHOEEAHR

Thic dociiment i nrovided hv TAXA



Thic dociiment i nrovided hv TAXA





