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Fundamental Properties of Free Surface Oscillation

in Dead Zone of Open Channel Flows

KE —BR*, S M, FA& BT, £k BT
by lchiro KIMURA, Takashi HOSODA, Yoshio MURAMOTO and Ryo YASUNAGA

The mass exchange phenomena between main flow and rec—
tangular dead zone in open channel are investigated numerically
by means of the plane 2-D shallow water flow equations. The
Froude number dependency on the free surface oscillation
and mass exchange rate is pointed out through the examination
of the calculated results. It is shown that these characteris-
tics can be explained by the simplified model concerning the
movement and location of large vortices along the interface
The effect of dead zone scale and the properties of water depth
variation at the interface are also investigated numerically
Keywords: open channel flow, numerical analysis, mass exchange
plane 2-D model, dead zone

1. @FLdic

FBEREMAEO X &4 (BARR) BANOEERICE > CTEERBREAERL T IEBERHINTED .
ATHREKRBEELRA SR ENT VWD, COXIRSFRBANLEERV 28E. "IN & FEKE
Moigoss SRR OBGR. BAKENTORED OHBBREL EORPBILRLE 5,

DI BEAWMALER M H>RRERNERTMCRI L X5 &+ 2886, KHEREFHEHRTE 3
BEBEARVDCEBBETH S, FHE. BKERRELAPH2RTEFViIE> VT, BRXOBHY " .
oD BT AR R RERN . B L ORRERERE BiTbh b s bic, BIWEY Y HARR
AEC D SE~OBHABRE s h, BRE~OFAUSRENTV S, O F VAR BRKBEIEKER
AOFNICET 2 RERT SITONTE D, BAMARLEIC X 2MRLKENICREST 524 ~a (HEHK
RS S HBELAEEREEBAERETZCEYT | 1 va 0RELKERGORIBIR 7 v — FEUIC
WETZIEY  BEBERESNTVS, 7, BAKEOMUOREROBBCE T 2 BERITHHR bWE
EhTWVW3Y , KBRE TR, <ok RARIREKEEESBAERNC>WT, i - BKBEROMER
Pkt B XUKERDEEE, FE2RTEF VI IHEBRTEHVWTERT %,

2. MRET IR LHAERT Tk
AMETIER, M- 1 RT3 RARCEFBRKE2E T 2HKBRRENEMITER ST 2, KEHDT

x  ESE T MRUTESSHFAERBT RESHIFEM (Tet BWYUTEEHIEST 7)

#  ESB T BAKEDER THWAARTHHE (F606-01 HETHA R & HAHN)
¢ E4B TE REBKRFEHE TEBERTHEHE ( Bk )
$rxx FEAER FHHERRFERFERE THEHEMEATZHL ( i )

—779—



-1 BEFIHEORHE

Run |BAOERE JE/KIRERIT EHIE BABHKE TRIHKE BHERE - ZWL7E
L(cm) W(cm) B(cm) Mo(em®/s)  he(em) w (em?/s) Fr=Mo/hev ghe Re=Mo/v

1 3.11 0.10

2 2.38 0.20

3 2. 11 0.24

4 1.90 0.28

5 1.67 0.34

6 1. 58 0.37

7 22.5 15.0 10.0 23.0 1. 50 9.17%x10°% 0. 40 2510
8 1. 45 0.42

9 1.38 0. 45

10 1.29 0. 50

11 1.21 0. 5%
12 1.14 0.60
13 1.00 0.73
14 0.94 0.80
15 22.5 15.0 10.0 4.7 2.02 9.17%x 1072 0.83 8150
16 .17 0.10

17 15.0 10.0 6.7 23.0 1.29 9.17x 1072 0. 50 2510
18 1.00 0.73

19 3.1 0.10

20 30.0 20.0 13.3 23.0 1.29 9.17x10°3 0.50 2510
21 1.00 0.73

T = 6.60 (SEC)
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