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Underflow gate is one of the hydraulic structures, which
is usually used as a control on open channel flows. Based upon
the Reynolds equations of motions and the continuity equation,
the method of SMAC (Simplifed MAC) was utilized to
simulate a two dimensional, incompressible viscous flow

passing through the underflow gate. There is a uniform flow

with a depth y, and a velocity U; upsream of the underflow
gate. Values of the ratio of gate opening a and the inflow depth
Yo, 0.3 and 0.4, are investigated in this study. The range of the
upstream Froude number is from 0.2 te 0.25; while that of the
friction coefficient is between 0.0 and Q.025. The main
awareness of this simulation are the eddy viscousities, water
surface profiles and pressure distribution on the gate. The
upstream water surface profile is in good agreement with those
cotuputed by the standard step method. Besides, the pressure
distribution on the gate is also in good consistency with

previously studies.

= - HrEm A

TH=EM ( Underllow Gate ) ZEFK ISR
R — MR AT b ) S B B - A HIR SMAC
T HARMMRE - RS S
EVERL LRGSR BE - RRITDR SR
#ig 2% -

[

- AR

iEiwat
FHEEBITARN - FURH - WIS - SRR
PR - 25 B ARG x B ) R Reyolds SEE) AT

SMAC HiEEH MAC ( Marker and Cell )



-3

SRR TRENERER - BFER eSS EE
TS FEEEEIRAEY ( Eddy viscosity coefficient )
spfie,  HBRRANWERLORAE & =045u-h #

fy =0.067uh + o w BT - 4 AT - H—F
W w780 « Reb fBEHEG U SEIFETY
I - B BB Ul - U, SiBERPY
B QAR ) SERESUAR - TSI E M A -
SEARAOEE -+ E TR T R R B (A T R AR
WO R - 252509 MAC 5 HoARIR - FIFSIE
PR ¢ RRE ST SIS R - MR TR 1
TSR IR S] - 52 MAC AR =  — TR
71+ SRREERE R+ H TR -
AR © TR —RBRBET - ey
BRLEFIRFRE TR BESHE - SRR
RSB R TN - (A SRR
BRARERFFRNE - TRRNESOWEY | HTA
WSS R - A - BRI T B
BB RESH - M2 -« SMAC R AEHAT
3 TR 1 BT L OUIREHSIERE D ( Normal
aress ) IFET - T ERFI—RUEORSMIBEE  Kinematic

condition ) -

RE WSS P (3 Fr) A 024025
BRI RRIBIES 0010025 + x Higw3HE
fAIBEY 12017 y AR 25 7 - FRGIAEE 3000 flEf &
B4 EMERBEENRRLE  RRXS
122 % 273,297 (RGN  LIAEGIASTRE U BIUKEE ».
AT R R T - £ BRI B AR -
WA SR - KREAANS 005 - MEKRIES
0.001 15— (EEHS BT 16 (B H - REPIRISRILES 0.4 x 5,
B 0.3 yo ST - KUESSIRETE | BRS5H 6 - AR -
PP R F i R AR BT 43 4

- RSB

LA

BEOTHARMESEALUTRE - PR L
AL FRE ». TIFFIN S BH OB « 2 EsEi
o RSB - ad 315 03 - 04 - B— - 2480
BAME aje 2 ERSEE - FRE AR AT HET - DU
EIEREFIBA O ef L R 415 AU S0 0 SR IEA T [F] - R
i e AR B (il - DUT SRR S ilg 4R

EEEEAHE Harlow ( 1965 ) & Hint  1976) (57
FEIE - I ETRSRATRASELE: - BEIIFT Pk
AR - —BE S RROIAPT T ek (3 T
S - RHFAETRREEKRERPNE - FRNSE
BSRY » GEBAEEN - L RE N AKE - WA
BRI - B - ULk (ERE - T
R LT ETRRARIES 0.868496 - MO BVIHES
AER) DURD BT IS KOS ARG - SH R IRAEE
SRR TR — Bk BB AR + AR
- SRS ERRIAMT F 00K b Bt - 241 -
P T B O SRk o - FE R SR
ERSGTAERE ( Subramanya, 1992 ) - BEERIFISR—
Bz PRS- SRR AT - AR
EEMSIE T30 TR R - 53— TRy
I . R P A S T P P AR
R -

(DR B ATIRER L - NS RS BEE - 12
ERESHBE B - AHEFSBESE - LMIS
B - HEBEBEPOE - G-« THEES
ST LUROSREEL - B A E A B R
YT -

GORIF L RN R B RS S - RBREEE
RIETES - REEMFLEHEA M EEREE (LHRE
RS - N MNBEE 1 - THbELE !
) - {Bfl— - =% AEERE B R E AR
i -

27k HER

KRB RS SRR NS R - 1



SRTRE S -\ - i FERESR EEBNER
B & ay, KR » KEREBIRE ( drawdown ) BIK -
Bt - AN ZERERERREE ( Standard Step Method ) Fif
BHIERESE - P L Bk T AR SRR A LR R R E N -
ER /U] E S LR AR L R R R B LR K T AR - {2 B
HHEOIT < BRI #8KE SRR AR EiAR A
NERERNER - MR EE LA RS -

3FIFIR.E 2 BTS04

RAFTR L a9BE LR R E - Bl R EHRME
DHLECAE - KB i IS iR s — 2
APAERAPIBACIRDA - EFARE il (HAR A0 0 A - |
6 - ERIPIBHO T HIT - R A RAR KBRS+ [
+ AR - MM LRSS 2 iiRe
THRERITY - SRR S DL PR KBRS - T A
LA PRRFR -

4 T T SRR g

AFAGESUCHMEH KA MBS - ARE%
FRSG T TR » ToE — AR A 16 [EE
BTN - BT - BT R BRI LB
Atk - Bl R R A IR B R I 4 2 S8 28
S HRER G HER RSB RERAE - EF—
FRE BT R LA R % - B - FESAFT UM S AR HAE
A AR B - St R A R B
BARSERN  LMEBEERNER - BE Y
8= 5/ p) BB EEWE - —ERE R SRR
WENE 0 - B R R SRR NS
{FRRF ARG - (D EAC KU AL MU R RS I
WHAFER - MEREHBE 0 - HIFTRAGE R
PR -

i B8R

Amsden, A. A, and F. H. HARLOW, “The SMAC
Method: A Numerical Technique for Calculating
Incompressible  Fluid Flow™, Los Almos Scientific
Laboratory Report, LA-4370 May 1970.

Fischer, H. B., and T. Hanamura, “The Effect of
Roughness Strip on Transverse Mixing in Hydraulic
Models”, Water Resource Res, Vol. 11, mne.2, pp.
362-364, April 1975

HIRT, C. W., “Heuristic Stability Theory for Finite
Difference Equation”, Journal of Computational Physics
2, Vol. 2, pp. 339-355, 1968.

HARLOW, F. M., et al, *The Marker and Cell Method

Used to Simulate the Flow of Water from a Sluice Gate”,

Science, 149, pp. 1092-1093,Sep., 1965.

BRARIE » T TP R B ) - R
ABRLRE . pp. 51 0 19946 H -

HER - TR MAC B T HRRMR B E
BUE o BLITEIT RS EER 0 pp- 51 0 1994 51
6H -

FHESR - " Bk BAEERE . BT R
HEE-LF  ppa6 0 199446 o

AL - T SMAC AR TN,
FIHRTE AR pp14 - 20 - 19955 7
H -



>t

= by —skiice 23w 10015400

B a/ye=03 ZRYSHH

1.0 02130

Shore Gate

"

i a/ ye=04 ZHES{5H

e =0.011.c=0028, At =000l

- z:")fa = (.25

it

E= Hirt SRTHAMMNEESHE

BP9 Harlow #258°F 838 0IPT 8 2 55 2 B
LHARFRAREA T - B0
(2 (3)~ (2 B ERTR AT B
ERERAMER

0 - h——— sluice gate

veloCily distnbutian lor afyGe0.2500e.0 01.1.2.0

{

HE ABHBKZT 400 1RRE



L% 120012 F#  1=0.0011:6.0

vy, =03
N | p— Sluice Gale

ﬁj}ﬁl‘
o
R

A FMLEFHESRTIRZ THAMMERS
@

. — = I QALY
1ok
—— kM AR RGN

Y 2L L Lt

4o e

EY] L s . = -
) : P
3
Bt a/re=03 z@HaKiEE
‘o:"__"""'“"'; s shsicen oyt
l Rk LR
1 { s R R A IV H kB
LB b

DSF :!j

W/ a/ve=04 ZBEKEHE

—-m— This paper
L
—®— Chicu
——

——

Shace gafe-s

-1Q o5

LR R 1

oe

B a/ve=04 Z L¥OKERENA LR

T

o4

at

-Preygace Tiste o0 S0 Al
—— vy, 0}

L : L

—a— Bodw
Ty, w04

At My, 408

90—
Q0

t
Ao

ol as 0% CE]

(y-ad/(gp~3) - 2r M EAny

B+ MR EEDSHE



