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A laminar to turbulent transition process of a three-dimensional boundary layer in a rotating-disk flow

initiated by a localized strong disturbance was experimentally investigated by a single hot-wire probe in

a laboratory frame. The hot-wire analyses showed that the point disturbance develops into an isolated

turbulent patch accompanied by different types of traveling waves. The configuration in the plane view of

the turbulent patch is a crescent different from an arrowhead-shaped turbulent spot in a Blasius boundary

layer. Comparison with the prediction by Itoh’s linear stability theory enabled us the identification of the

traveling waves around the patch; the streamline-curvature (S-C) unstable waves propagating outward

grow around outer edge of the patch while the cross-flow (C-F) unstable waves developing in the upstream

region of the trailing edge travel in the inward direction. The characteristic features of these waves are in

good agreement with the theoretical results. Since the turbulence is produced in the center region of the

wave packet, which mode mainly contributes to the breakdown into turbulence still remains unclear.

ZROUE RS OB RS I\ TELERE R
AERINZRAE LT B 55 & 2 CRHIl %
&, R 2 2034 2 PR S TS, 204
Wi, = RICEREOER BRI BWTE, 20D
&9 HE I A R 72750 T2 N A SLEREE S L0
SBANDH B, LrL, ROCHERE L =Rk
RIG T, Z ZITHET D AREBREDARENIC
R d056, BlA = XouHERRE Y CRArELRE %
BERLZELTY, 2RIV DO S ERRE &1
PIEBO MRS R SR 2 E 2 Bk 5 7281%
ThHHEMNES H 5. ABFFLIZIAIN 2 = KICHE

T332-0012 JIEIHAN] 4-1-8 JI[F1£ > & — €L 12 %
¥ E-mail: kei@nal.go.jp
** T 182-8522 AR THEEKSF AT 7-44-1

RIFO—DT & 5 xR s BEELE 54
7oL X OB, B X OSSN RE T ORLTREE
HEOHEEAWISNIZTAZEAHNET S,

FERIZIZ P r = 400 mm O ]85 A% A
[Bl#E AT 1 wp = 27 X 4.4 (rad/s) & L7z, ik
I NE LRI TH Y, ZOEIZHED T 5
NEAE - FICEER SV Z2E25 25212k
D, JEATHIEL A PR Lo = RorE R A
TEDS., HELEAMEIZKBIT LA /LB
R=r(wp/v)'? =256 TH 0, #Hh (C-F) &
TEET— FNICHT AL A4 VLT R, ~ 280
(Itoh 1998) & b KLy, 7 A Yl 4 L1ET71A
I 72 TR 7 0 — 702 X 0 S O S5 TR,
o &G L, PO J&) i [l T mRoe kL



174 [l AR S J6 1T % R U BERL O BLIER

Tz WREAEE) v 2 S AP < v > RO, BT
WEDEEFIE < v > 2 RATKD 72,

1 N

N i=1

<U (¢’ t)> = U; (¢7 t)

N

<U’ (¢” t)) = J % Z(Ui (¢’ t) - <U (¢’ t)))z

i=1
SEmEIBUE N =64 & L 7=,

FPR 1ITRT X2 R—¢ PRl kT ELH
MORRBZN LS, BELOFHFRSEE S h
72, 5 A 7= BEELIRN L =B & e 0 |, Bk
FEI O W A B U e hY 6 mlfis 1A (KIET A1)
EWTTIENCREBIT A Z b S. KELICk
B ELTREO IR IEBEARMIN T H 558, KT
BRREHOFLFRAEDO &S R U ATiE s <,
“HHO KD &ERE#H LT3, fLfiso k&
SO, & 2 FERNE AW 5 A& % T
TAERE R D | PR RE T O LR R & Pl
MEEF O Z EAR I N,

JAZJa) i BEEL O BB ) HEE 2V R S 7z
X212 R =350 DFFALEICK T 5, HELOM
W PE S EE B ORI L AR, BiSLIERT
MaEPREL->TED, RIBRIITRT LI,
SLABRO & 0 1213 2 2 2 T O MEAT IR AAFAE S
5 Z EBMIEIZD2» 5. FORENC BN 3 R
(1/f) OFAARLER (KPERTRT) &,
ZDHBIZHN SO B OARRERK RREE) O
JHRIE 2 N NIRICR B & = 2nf/wp T
ETE O~22~29, O~38~45Thb. Zh
5 Ol Ttoh (1998) DL FEIZ X 5 Tl
FER LI, HIF IR (S-C) A&LEIC
KL, %EE C-FAREISERNTSZ LD
Motz 272U, SLhOEOGEBIE —FEEO AR
EHOHRBIAIE L, EB 6 DRNREREAPHEH
DFELTHEBIZH G L TOWED»EAHETH 5.
S—-C ARREPIIHIEHEL C-FARERK LD &
/INE Wy (Itoh 1998) 728, S—C AREEDELFHE
Bt 2%F 5350wt EL16hTERE, L
L, B2%H%ES-CARERHDWHDUER

YT=1.100

point
Jsource

200

4 g
/ t/T=0.176
7

S T=0.264 %4
\_? t/ »’I

=—T1/2

1 R—¢ MBI 35 1) B LR O R .
FHIE X1 ¢ = z(wp/v)? = 1.35. 13
BLRE B ORGEIER], T (XM, J5
TH 725k (V') 2 0.02 & 75 B .

R=350
0.9
0.8

0.7

0.5

0.4

0.3

-0.04

e
=)}
U] U] U] U U U] U U

<v>=-0.005

02 L L 1 L L L L 1
) d(rrad) 05

2 ¢—t W 1 2 HEEBDOEL T (v)
DFAERR AN, X SR TP & h 7= i
') 20.02 XU (V') 2 0.06 & 75 5 FHIK.

M ICELA DRV B D, S-C A LEW S
BLNODRAEIZH G LTS+ 054 5
n3.

51 B X &
1) Ttoh, N. : Trans. Japan Soc. Aero. Space Sci. 40
(1998) 280-292.



		2002-04-19T21:50:50+0900
	Acrobat Creater
	<なし>


		2002-04-19T21:54:02+0900
	Acrobat Creater
	<なし>




