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ON THE TURBULENCE CHARACTERISTICS IN FREE
SURFACE SHEAR FLOWS OVER WAVY BEDS (2)

By Tetsuo UENO

Synopsis

A goal of this study is to disclose the structure of the flow over a wavy bed. Two kinds of
artificial wavy beds are used. One is a triangular wavy bed, which has a similar geometry to dune-
type sand waves, and the other a redge-type, in which various ratios of distance to height are used.
The distributions of mean velocity and turbulent velocity are measured using a hot-film flowmeter,
and the behavior of the flow in the rear wake region are measured visually. On the basis of these
measurements, the structure of the flow over wavy beds is explained fairly well.
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Fig. 1 The equipment to measure #i3HE 0.4 mm OEHEHERS 1.5 mm (Ul L84 1T,
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RTFVUVABBBINTS. CHOWNICEZ 2EBIINE L, BhicHT 2B BFTH 5. FHIIRT
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Fig. 2 The distribution of mean velocity.
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Fig. 3 The distribution of turbulent velocity.
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Fig. 4 The flow directions and the flow pattern in the rear wake region.
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Thah, BROBREILOEFOL IV EMHAITE S, KROBILDBEBICENT, Fig. 5 iTRT LD
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Fig. 5 Two flow patterns in the rear wake region.
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Fig. 6 The distributions of local mean velocity.
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BT, 03=3/H 0.7 T3 o' [us(@lus)l/® D A3RIL 2 HADOHLTHOREBEIRBOTS, ROEHEERL—1/3
DExE D, HRONTVFENI, RicEdsEHE 0352/H <07 [Tk 5 EHRAKEREDZEIH20
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Fig. 7 The turbulent velocity in form of universal function.
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AERICBOTREBEABEENICEZL ST LItL - T, BHRB s SBEX 2 Dt 5, 10, 20, 40, 80, o @
BAICOVTHHBTLON TS, HNOREBE LT, KEEREID4~5EITT 510, KEX s/tO
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Fig. 8 The distributions of mean velocity
and turbulent velocity (s/£=5).
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Fig. 9 The distributions of mean velocity and turbulent velocity (s/4=20).
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Fig. 10 The distributions of mean velocity and turbulent velocity (s/f=o0).
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Fi, FAKBAOHEEFHEOMOREIIDF DK () wes
LDSDTRIENZ EBI DR 5, s/k=10 B
C00BA, Wit W 5 &, ABADRNET

WRORICK » TZF 3 EBIBD SN e, 0

BFIRASK & 5/k=20 DBHICIT, B 5 reata- (o) s

chment point F CTOEEIT s/£=10 DEFAEE D b = .

KEIE->TWNB, Chid, HRETERMED b Caans S

W TRE LB NOEEY 5/4=10 OB AT T
DRE L, ThIBEKEB TOROHRICHEELES A Fig. 11 The flow directions and the flow pattern
FHMRTHBEEIOND. CORESSIFELL in the rear wake region.
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Fig. 12 The flow directions and the flow pattern in the transitional region.

BhoE<, 2EBOBLIBOBIKICEI 5 reatachment point DALE T HKRIIBIGENEND T ETH B,
1, ERFERICBIARREDOHDIR, kDO FThDBEAK S, reatachment point DRIEMNE(T EC &
ZBROTR, F1EHOBOBRKLT, HREELTIAZRBOLITH S, LDNTTHEREETF LT
i, F1EEOBOBRKIKEBN T, BOETHROB/ICENTHRENIEFEITVNE L, KEMEFHRIEEICK
> TZDHRABIELENEETH - o

_E3R®D reatachment point DAIEDZERIC DT, ZNOEISIKFEL KBRFT 57D Table 1 Z{ERK
Lo CORIBNTIE, BIBD s/4=5,10 & LU00DBADRERI, S5i, s/k=40 8 LUBDHADK
Bambo-THD, ZOMEIIBIES S reatachment point F TOHEWERLASDTH b, T/, KRB S
x3FE1BEOBELSOBEHERT. COERRENT, ERTRELALANAMBE T LTBIE TR S LENH#
EAE-OL S WIEAIC, S reatachment point F TOEEMAVNI {LD, #Hic, BETOEHNEEINE
WEBAIIIZOMNREILELEL 5L, ROFEEABENICHBAT I EMNTES, FXE, s/£=10
DEAIR, FlEBOBE CRILNEEMINSODT, i S reatachment point F TOREEIIAX LD,

Table 1 The distance flom redge top to reatachment point.

slk s g1 1~2 2~3 3~4 4~5 | (n—=1)~n
5 2.95cm 2.50cm 2.80cm 2.65cm 2.75cm 2.70cm

10 4.40 2.70 3.00 2.75 2.85 2.75

20 4.45 3.50 3.55 3.40

40 4.10 3.70 3.80 3.70

80 3.90 ‘| 3.80 3.80

CTTRELKCENBE T I I BESHTORE WSROI BRE2BBEOBICHET 30T, H2E
HOBOTRICEBW TIiZEH» S reatachment point ¥ TOMERINE {113, CD¥, TTTRELLEN
BEIBEORICELET 5% TOERIPPARE LY, COMORTICELIENOBRRIARE L0510
i€, H3IBEORO TR TIIMED S reatachment point  TOEREIPPAE <1550 UTF, MAlicLTEH
WEEE TETIH, CCTRERTRELEANBERLDA - THFLTRSE 20, HhEELAXLLD,

> 5 reatachment point ¥ TOREMIIET/NE {105, D s/& DE%E & OBIKREICKT LT HIZIZRKET
HBH, slk BMRELILBICONT, Bd S reatachment point T TOEBIIAX {53, 5/4=40 DBA L
s/A=80 DHFEH TR B L Uit 5 reatachment point T TOEHRIH T VEDL ST, /b OELLBHNICS
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