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THREE DIMENSIONAL FLOW VISUALIZATION OF WALL REGION IN AN OPENCHANNEL
TURBULENT FLOW
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By Hirofumi OHNARI, Takanori SAGA and Takashi SAITO

Three dimensional coherent structure of turbulent channel flows near the wall is

investigated. The hydrogen bubble method is used in experiments.

Low speed streaks hited from the viscous sublayer make a pair. Transverse interval

between two sireaks in the pair is about (10—30) v/ux, where v is the kinematic

viscosity, ux the friction velocitv,

In the buffer layer and log region the pair concentrate and separate from the wall.

Three dimensional behavior of the pair is similar to that of the streamwise vortex.

1. #% B
AL BLR N OFE R (coherent structure) D 2R
FTNWELRREOANEN SR o bt EE S
3, HYBHEOHX, SLD:U%:"J@ HERNE SR ED
¥ LORBEICES P OLEDODTEELHETH
%.
Ekm o, BELOBENDOBKFEEICIE, streak!,

bursting? ¥, pocket®?, sweep® Z LU KE L DHET
PRHNTWAE, T b, ELALOIEARER S Hik e

KBRS LY, B (wall region) WNOELIES)
HRETHDHE 5T, B (outer layer) PN AL
DB ESHE CHAEFHZROES S, BNES
ROBEBEERRDHEDOICHLEF G 2R g4

streak #1E B & U bursting B % 13, Kline #th &
FTHAI VT4 — FRIL—-TI k- THRAINFLL
Mafan e gigd, MEEBANICRLEZEC
s A EEEBHEOTREERIET L EDTHY,

SR I SO TEREHEMERBE
TR (F745 @I A KK 3538)
= ERXE HLUTESSTEMERESENM FABETFH (F

TR

)
“** B Ll WNK¥HE TESRBRL5RE (55
FERAT R MG 2557)

FOEEEHRNENIRTS 5 2 & OB S RENE
Zazoht. BEGHhORERBEGLEZ SN,
low speed streak 75 ¥ ¥ K @ » 5 lift-up L,
oscillation & 54 ¢ breakup T T 4 4 & L5 kRN
AR EEFINLY.
O RG BT O RIRTR 45 S E R AGEENC BT 5 L O
ThY, BLA/NVRCHOREIIKEZTAHIE, &6
Eimmm@ﬁ%tmmﬁwmieﬂcaaawa
TE RS,
vﬂbmﬁﬁﬁﬁﬂ%?éWXT@?%m@@ﬁﬁZ
DSNY—Tyay TTYCITbRALL. ThASDLE— b
i, #okeshssREExTEEnon Cantwell ®
LE2-EAbhET, BEH I ANATROKRTREIE
BT Bk & A LB AR L b O S -DN S
BHTEH, AFDT — < &BSF L C Klinet' & Falco™
mbf—bﬁE%T&Z.KMe; H 5020 FI0bh
% bursting BLRICBY 5 ORI 2 RIHL, 12,
%&ﬁ%W®Mmﬂ%mtbmww%%mxﬁm'ﬁ
HEHMTHY, ThomKPL TRIST 56BN,
WEW@bmww%%m%@W®&%t®MEwm%
?wtbf%zanéxéewﬁ&n,%@%ﬁﬁ%ﬁ
LHEFEWLE WAL, 4, Falcolr, 250
7 — 7/3/7®$m%§&& W AT,

pocket module, sweep JHE

pocket



64

module & bursting BHHE DO 4 OB LB EREFRIC
BT 52 HOBME 2RI

AK@fgei, ThH OBAMARENSAOrTLEEE
B s low speed streak DFEHEERB A o @ lift-up §i
O OXYI, streak O ZRIUHE & A — V|, BE
WTEEDHETS (streamwise vortex) D&z EITFEEL,
NS DBRIAETTD 12 HITHECRIZ s O LR RO
HHERSLLDTH .

T T, BEEL R OO Ron iy 4 B & 3 4 1o AT AL IS,
FKE R B © o Kim?, Praturi"’, Falco™, Head™,
Smith" 5 @5, AT OKRTOPRE®, Bk
RIEICHET HFR - FHFOHI mE 055, & 25H,
BRI O Z 0Ot 2 BLE OB L T, Th
SOWROBEAENATHIERLTHY, FFHam
N R gAY AN

KA HRY IS, BEELIROBEE MM B L AR R
ZI{TV, BRPESHO IR SISO RA 5 2 &
ZH6. ZORHIT, KEQHEBERIC L2 FEERB LT
BMEHEEZTY, Bonral[fborREo RS,
A4 —VREE K ORI ZENRR L EIC N TR E
"L, ZORKR, BFEBECET IV 0L
MREMSEon. gB, RRTHOLLRLY, BEEHO
RIEEES L UBREISADTEAOX 57 H0E, fido 7 —
7y gy 7Tirbhrr “difinttion” [ZF RXTREDH 2 &
IR U i

2. MhORR{LE

(1) ks LUmESHALE

FERIL, EX10m, 1E60cm, X 15em DT 7
UVBIRERKE Cith, KRB0 LTI, £
NENEREE (F4mm, £3 3.2cm, 15 60cm O/
S ) EOKGIRSHENSR G S, BB KOS
A ERBEEE L s FiiftaTH Y, #2
BOETILHNBILFOREL TV S,

FORFHRNI AT MELE O L — — kit (DISA
55X V)= X, BAHA2WDT LTy L—H—) p
Musni, E50BICEBEERY 75 -5 L 0K
My A —HO LN, ABIES TN A ERE T DE
AT L ITbh . FHEFUES A, ELARESTIE
ROEO Purtell 6 O & - L, RBEFEHNOK

KIK - 8 - 7

NYEFERABORELL OFEAEZEFRLHOTH D &
Bl Ut EBRA R ITRT.

(2) KEREEE
KESHBEE W, BRBICEREEEHAIMNT A&
ICE - TKEBERREESE L THERICREI L HETH
5. LOFEE, Bkros L<HWLNTNWE YL AT
A vEERBLTRBELEREZFNBICE 2 518
AFTA. TOBBUICERLT, 4L54 vETIRE
D TOAAHE /2 streak OFFM 72 = IRouE&E O RRE ATH]
He& ot B—1 IORT &5 IR B I EfTICR
Hi, BEPSOEIAMEAREL SRS EHIZLIL. A
BIAA S TkW DY v MBS, BRCERG» S
2RO L - —ABHENFNEIEREXTCHEESA
fz. ThHOLEE, KERBOZIRITH /s 28 % 818
THBICIEBICAHSITH K.

(3) EtaRE
EARREZHOTHENLOEE 2 ABAICHHEL LS &
T5FEOMTIEARATIZ L > TiTbh, ITEKRER
OFEBNEOFENA>L HU[HLOERICEHL, H 2
OB EHERRIC L > TERKFEOTRILICKD
Ut RFEOFMEINASKTOHMREICE L OREA
FURLEOTHY, FEESIEL, FL—H—-OZRITH K
BEEFOETELRBICESZDEVWIBENLS, H AT
YHRERB L ZVBENOERR AT < OAICHE
HUf.. EAROFE#E, KTITYLEHLLEIC B

IFEDNEKE] HBERORKIZE-> TA[fEn I &
E&H oMM ERHL, ERICgOBEE

N XS

1 RBR#
E.C. Mean Shear Water Momentum 7 7 7
‘\ velocity velocity depth thickness Re(:}iﬂ—}i ) R,‘<:ili> Rs (:hﬁ)

CASE Un (em/s) Us(cm/s) H (em) 12 v v v
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