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(Analysis of Flow In the Spillway of Multipurpose Dam Using
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B paRlade ALSHTZAE FLOW-3Dw 7= FdAZF 4elde] 1= Flow Science,Incd
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& F2 AMESE glor BagAFHE, FHLBFHEWS, Engineering Workstation), ¢33
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AHE ZBYOE uGgY fF deloln, A 4, 329 Navier-Stokes A4 R o
UA g ds 4 2 % A, 283 FAEFH B fARY EH2d A% mA
LEe dAx 9% AuA x2S A H-BH source term e 2 AME Bt sjAstn JiTh E
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® &2 A (Continuity Equation)
- Incompressible Flow

wA ;)= ————R‘S}QR

Ay, Ay, A, Area Fraction, Vi : Open Volume Fraction, g : density
RSOR = Mass Source/Sink, RDIF = Turbulent Diffusion

® =934 (Momentum Equations)
Guy L f By g4, D g Fu) L 0P p  RSOR,
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Forces —-Gravity and non-inertial body acceleration, Viscous stresses,
Drag(porous baffles, porous obstacles)
RSOR -—Accelerations caused by mass injection at zero velocity

@® VOF¥A44 (Volume-of-Fluid Advection Equation)
aF

OF (2 3 9 _
2t (Fu A)+—55(Fv A+ (Fw A))=FDIF+FSOR
FDIF --Diffusion of Fluid Fraction, FSOR--Fluid Source/Sink
3 e

3.1 3319 AR ) (geometry modeling) B ZAE ¥ (meshing)

-165-



AFZ FRA BT R FUNESE gotr]
A5t <Fig. 1>3 2ol o548 F4& 3oz =
dFsA A5 AN AEE A XYZ W
Foz A7+ 5374, 15270, 60749 AAE A&

32 AA=A R dHAR

Agde] Y g7 4T XFo] oz F4
71EL.2 thFo] oy wid &4 AoEE F
& R A= 5LEA o wEgA, £ g8
Aol e B &4 o] }"%):71' 2131"‘119-] &84
= Hd) -1‘3351 2474 He fF SN Aazrg
2ol 7 AGIES 43 B 4EE olrzel FUZ |
Aoz AANGT %z o] AL outflow 7 <Fig. 1> 4=
AzeE RSl v M SEUS} gol WYHE 2AE ol FHANUT

S & o e
nE_LL.rif

4 94 24 9 1%

41 A+ &8 SE

7} Bl &5 2%

ez
<Fig. 2> 9542 F4582F 2 stream line

<Fig. 2>F #& 08L& 42 YA B9 £223x s Uveldg S £x& o442 g
2 e, o] Mo £=F oF 43m/secol™ HIAIE 9 1022 VERTH $E9 iodl;ﬂ%
e W EERTE DY ACEr HAEeZ wiHEY 7] WEA ACEE T2

- 166 —



2 2Qoy) SF2 JlUA BRed e, oo et diE TN e WY
shijg Zue 47 AHsA 171 Ae ¢ & Aok

S

| %
w3td ¥

=)
© T
BH

£, g
ni[o
)
b
»

42 442 $9YY B SEEx

& (A2 4414 25.7m)
<Fig. 3> o482 49 g4 9
<Fig. 3>& A2 & Yilsle 9 SFHyyd 2 SEEIE el A2 S 77E
2 RAeg vehted, o 23 @A dwE glel 2ol wAlE e A

%9 +97h 2Y3nn @
Eg ERE Fol FUYHE FHel UF AFHE TaAVE R ABUT. EY, %2

= §&o] FANDE $97} Rl
2o AYSEE BE) B 2 WA QUAD, oIFE WD 0}

%}E‘ oI 8
°of ZAsEE BT HF AT SxIpelrt AL, 39 chuted] Mo BEZaE £y ¥

‘ol Wstets A ATt

i:]

I
&

preasure conTours

pressure coptours
=-407a4% 116336 2733%8 430460 587522 —4C72ZS =3AG544 ~20362 -10181 o

<Fig. 4> oF2 ¢HEX

- 167 -



<Fig. 4>+ o422 % vietds ¢8€8r2 Jeir %ﬂéﬂ@ﬂ} HAYEE s 48 g
¢ 580,000Pa(1atm=101,300Pa)8] ¢8-& JEehlRD, H2:UHEE o7 H}Ga" 2] 2
P Aol A ¢ -40,000Pa® Ve

b
.3
e ~tr£
ot

43 A wE R sHe HE

7} =0 sec 1}, t=2 sec o} t=4 sec
<Fig, 5> A7te} W2 offLx pdEns
<Fig, 5>¥ A7t wE 2 ¥ 34 d3s Jeldo o422 JiEsie 2o g9dgs
7} Aol wFwEn §&o] §YR Gorng Atd wEl 224 d@istA g@o 10523 93t
B 24 W S AEY 4y 29 95 gAasx ggoh

6 Z2&

51 d52d FaAly B9 Ad &5 ¢ 43m/sec, 2821 oF 10&, Hof Bk ok 04
7igt Beg el

52 AlelErt wAtg oz A EHe] jloemg opg FARY 47 HEHG Ot R
W& BHsA Ha, 2949 €F 54L ZaA0

53 FLOW-3DE& ©| &3 334 FEside seladely} 2D £4o8 4o 753 334
A 5] g o Aol shusich

6.

o

2EE

1. Sicilian, JMHirt,C.,W., and Harper,R.P., "FLOW-3D : Computational Modeling Power for
Sicentists and Engineers,” Flow Science Report, 1987 (FSI-87-00-1)

2. HarlowFH.,and Weleh,JE.,, “Numerical Calculation of Time-Dependent Viscou
Incompressible Flow of Fluid With Free Surface,” Phys.Fluids, vol8,pp.2182-2183, 1965

~168 -



3. Hirt,C.W., and Nichols,B.D., "Volume of Fluid(VOF) Method for the Dynamics of Free
Boundaries,” J.Comp.Physics 39,201, 1981
4. 247 ZEAFL, ‘297 GEY @ FHEYE AEE A 1970

-169 -



