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Flow Visualization on Process of
Breakdown of Horseshoe-type Vortices
Along a Concave Wall

Akira ITO and Kousuke INAYAMA

School of Science and Technology, Meiji University

ABSTRACT

The breakdown process of the horseshoe-type vortices along a concave wall in radius of
1 m was visualized using smoke-wire method. The experiments were carried out under airflow
velocity of 1.6 m/s and Gortler parameter of about 40. The behaviour of the vortices was taken
using new moving smoke-wire method with Strobo vision scope. Furthermore, the mean velocity,
turbulent intensity and velocity gradient were also measured, and these distributions were
compared with the behaviour of the vortices.

Key Words: Horseshoe type vortices, Breakdown, Boundary layer transition, Smoke-wire

method

1. &I

MdhiEicin > ERBAIC RERIGECIR ST, —Ho
Gortler i 72255 £ 5 K B RAEOBRHILRLER SO
%5, COBEBEROEEICLY, BFE,»OEBE~OHERE
DEBHEESHZDY, 20@SED LS RIS THilE
TEhERET A01C, FiCk 3 a8L & Rz B FE
FHRLHFAERHNEORHERE L fro BEESOBR
EFTHE, InZ TiMeimomMmEBEE 7 51 m OBRET,
FHFE U =2.5m/s DREFAPLREBAEDTE o &
EBRTHPPRBEOBARBAELEL, v =16m/s &L T
ABHEICRE L - BEIERIC L » THIEBEOES R A #
b a2 &iclLiz, KBRIIMEIERAT &L O DES x=
1500 mm 7> 5 2300 mmi< B3 5 SR # % i8Rl Lichs,
Z DORID Gortler /X5 x — 8 Gé=u,0/v-V0/T OKEB&IH
13407V LS0RRE L1755, 0 HERBOEHRE X, v i3
ZLROEEHERETD 5,

* B RFE T

2. BEEAOIHRELAE

1 3IFEBREBEBORERNT, &&400mm, #E400mmd
BEIR O, & &300mm, #8400mm, & 2500 mm DM
HEBRAEEEE L. BRRROIKE T 32 FRELT KT,
EAnEiR u=1.6m/sD & X 0.38% Thb, T FMehdicia
3 ERBAICERT 2 BRI ROREB £S5 57010, x=
800 mm 4 8 D BRI IL KBS ) AvEEBE, FOoHx %2R
FOENTEL. K20DL DI x=1100 mm T D Gortler
BOFEEHEE 2138 30mm T, 35Hz O B2 D ER
ERAsFEEL TV, x=1400mmiE { SR F D@D
FhsER#LIZ U, x=1800mm & V&5 TIRELHERICEH S
EHIKHZ B,

+toRiickid 5 EBEZBO xy ARNOHELA LD
IZ, &= - 94 ¥ET, AboR- Va3V - R3—
7L DRI ROBE R L. LDIHIT—DD
AAHELT, HIORTEGERERZ T~ - T4 ¥ (R
) 2EZE L1, RO HKEARSBO y FRICT 4 ¥ %5E
D, MERMLENSEFDTA Y AEHR S, 74 vIiCEE
LTWa &, BRI RAEAREE LA TH S,
X 4 13 x=1300, 1800 mmicFh%h LikDRE—-2 - T4

Thic dociiment i nrovided hv TAXA



FLZE S BT O PR B B 2555

Pitot tube - YERMG, AboR - Vs y - 2a—-7THELER
., £ FMoR#HD 12+ Th b, x=1500mm T3 35Hza B
: 73, x=2000mm IT75 5 & i@ OB A g & [l ic,
-200

HIEDO BRI D BPEILOE D L HICAATL b, FDi
PO E) LT B S y=40mm T, &LAE iz
U 734 BRI AR - T B, HREORRGRE L 1.2
1000 BTHb,

Klsicid, BxMECBT5y2HANTO (a) #dEu/u,,
(b) ELAUE VW /u,, (o) MEEARLdu/ dy O % 5315 #8 %
HEEUfco BEIZEROS 54608 (34 / 3IRD u/u, K 855
ISHRG 545, x OINCPEL » T u/ug D SEHE{LAES,
EAEOSGOEA AL, FhREEEICdu/dyD AT
HEBIEAR L T &, BIREAN KA TLHE £ #kd 5 &
DN B BEME C OEBEZB NI, ELAVEH10% %
BT O &0 H BHMNPBELEL TV B,

500

1 KR

-100

1300 1400 1500

mm
N
. o
. O
. o

1700 1800

~100

2000 2100 2200

-100

X2 HEE RO 8

Thic dociiment i nrovided hv TAXA



(R EER ORRIA & B T SR X8R 45

motor

hed

777777777777

7777777777777

1500 % mm 1600 1700

1900 2000 2100

P DA E)

Thic dociiment i nrovided hv TAXA



46 BFEHEMPTRARIER 255

y mm

N

(b) 1;?/“O
I\

)

S v Vet

-

K5 &xfBicki)sEFRmREOLER

3. € 9§ U

ERCAOHEOEEI S WT, FitxE—2 - 4%
ETHHLL, MATRBRHAET TEORELAEL 12
CDEIBHBCOWTOFELWEREZEDBE LT, ED
AL E I OICTRT 2LEND 5, FILIE, SEERE
RRE-7 - 74 %K (RFF) kDWW Th, ITHREFELE T
A ¥ OERYEE EOMEP, THiIEHT 374 vl
HEBRITL, ERUEEEDIL,

1)

2)

3)

X Ak

G Ot - [UdEicR O WRBIEORE, BFRZET
HELRHE, 33%, 3145, (1985), 166—173.

Akira, ITO: Visualization of Boundary Layer Tran-
sition along a Concave Wall, Proc. 4th Int. Symp.
Flow Visualization (Paris), Hemisphere, (1986),
339—-344.

Floryan, J. M. : On the Gortler Instability of Bound-
ary Layers, Prog. Aerospace Sci., Vol. 28, (1991),
235—-271.

Thic dociiment i nrovided hv TAXA





