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ABSTRACT

I1

In this project, the effect of water jet position on water discharge in flooding area using

Computational Fluid Dynamics were studied. The simulation models were created by using

GAMBIT®. The dimensions of these models were refer to the real situation. The flow fields were

simulated by FLUENT® software. The simulated results were validated by comparing with

turbulent jet theory to confirm the accuracy of the models. The simulated results revealed that

thex-velocity was found to decreased with increasing longitudinal distance and the zone of flow
establishment (ZFE) was also found to decrease with increasing Reynolds number. These results

were in good agreement with the jet theory. The maximum discharge efficiency was obtained at

the jet position of 1.0668 meters from water surface level.
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pa-=—Vp+V-r+SM (3)

lae  p A0 ANWAY (Pressure)
=3 Y =
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ﬁ ] L%
S,, Ao UHa9 TUNUAY (Momentum source terms)

2.3.1.3 qUMINAINY (Energy equation)
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Tae £ fio wasnusumzvesveslva
ke dulsz@nsmaianudeu
= =)
7 o gungil
S, A9 unaandan (Energy source terms)
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- AuATIIUAAYY (Reynolds Number): 113 Ivauuuiwilwsinfaidaay
o o
158 TuanAga
o ¢ a @ s
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(Reynolds average Navier—Stokes equations: RANS)
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n Y« sy a - :
¢ (Instantaneous flow property) @113 0LLEN 1mﬂuﬂmﬁwﬂmi"lﬂamaﬂ ¢ (Time-averaged

[ ¥
flow property) uaxﬂmﬁuﬁﬁmsllwmm'ia ¢’ (Fluctuation flow property) Faana ldgail
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NFLUIUMIHITENTT MILENLTE luan (Reynolds decomposition) %9 Osborne
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0 N!@
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u(t) =u+u'(1) (10)
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A ap e
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parlsznew z g(pﬁ)+%(p;;)+%(pﬁ)+a%(p$)

+[——(puw )—a(pv w>—~<pW)J+sM_. (19)
Wio S o (onlD= 22 o v
ot ox
+[——(puw)—5(pv'w')——(p(_) )}S.\,ﬁ (20)

= - 1 o i =
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peAlsznoy y: 2(p;)+V.(,o;5) :—a—p+pLﬁV2;+SM‘, (23)
ot oy ' :
é - — 9p =
o9fseno z: 5(,ow) +V.(pwl) = —a—+,ucﬂ.V w+S,, (24)
‘ v
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3

Zhe

/utﬂ =H+ H, (25)
2.4.3 wpunaesn 1w il k-epsilon
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¥
= =

HuuTaedUgNAAA LYY 1A Launder 1A% Spalding [4] Tasuuusiassilsznov lUdqeaums
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M3NaouNVeINgauIaulau (Turbulent kinetic energy) HALAUNTMTAADUT VD

BRI IMIT18a 1D INa9 AT u1lIu (Dissipation rate of turbulent kinetic energy) FALL AR

D

Tadq

y = @ o of 1) J
ffﬂJﬂﬁm'imﬁEluW‘Uﬂ JNANTU ﬂauﬁuﬂau (k -transport equation)

G, 0 = 3, |k
a(pk)-kg(pku,):g [,u-f—ﬂ—Jax— FG+G, — peY, A8, (26)

/ i

AUMIMINADUNVBITATING AA10F IBINEILIATIT 11191 (& ~transport equation)

0 o, — 0 u, | o £ &*
—(pe)+—(peu )= — +L | —=|+C,. (G, +C. G -Cy.p—+S, (27
a,(p) = (peu,) 5 {u aJ@x zsk(A 3:G}) 2P )

i / £ /

2 N
Tay  p, = PC, .2 G, =-puu, —- G, = fg, i, O Y,, =2peM? C, = tanh|
£ Ox Pr, ox u

I t !
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M3190 2.1 fnaivow uus1aen1u uilu k-epsilon

& s C o; o,

le 2e u

1.44 1.92 0.09 1.0 1.3

2.5 19N (Jet)
g A A = = = g v A &
ANABMT IMauULIRDY (shear flow) Ainumniiga FuilumsInaveslnariianiia
Tnavenvingoadanslgueslnadnsidanils sndaedusu afuiiddeseanninlseam
1 =) 1 1 |: = 9 1] = =
g mnssu mydassveudeninneasguiin iHudunis nanuudninarelszinn 3

aunsoaqllansniaei 2.2

M3190 2.2 unastuiladnyaens lvaveaves nanuueng « [5]

= T \ d’. = 1.1 d".
1 s o MINAdENINDIUDY m-mmnm‘]uﬂamm
urindanuun
(Continuous injection) (Intermittent injection)
Tauauelas (Momentum Only) 130 (Jets) Wil (Puff)
1159908M7 (Buoyancy Only) WY (Plume) A5 U (Thermal)
Tusuduazns saouda L] ~
ANHIONGY Wiaed?
(Both momentum and
(Buoyant jet or forced plume) (Buoyant puff)

buoyancy)

<
2.5.1 na'lamsTuauyuiin (Round jet)
I = =) g
aniluihunuminuaunas i lvasennmicfadwanus fithnnisesn ()
A o 4 ) 4 ] o
Tashdnavisd Tuaduouiniiowdan Re=Ud/v 1ilo d faiduriguinarsveniiia

A = B a 1 o =] a
laz v ADANUYUAIYIINUUDIUDY 11’1‘2’1 ﬂ‘i$‘1J'JHﬂ13ﬂ1'§Llfﬁﬂull‘ljai'lﬁmd!%ﬂﬁ'lll”lﬁﬂﬂ‘ﬁﬂ'lﬂ

S w —
TagununnveuINaIgUi 2.2
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31 2.2 manlasunlasvesnts lvauuwin [1)

v @ A o3| = 2 Y a

waanved lna lnasenaniaia mis nadlums Inauuus 1wid vy dare e

4 = ' w ¥ oa v

MINYUIM (Vortex roll-up) NUTNIWUNBNIID0NVBIHIRAABIINTUIAANIT VO I0AIF <

as i A =] 1 .
U32noufaon 133 WA WBINIT MU MU DIRBINTIA 1M 904 (Single strength vortex)
) | & @ < a
PUTIMITUGUOINITHYUIU (Vortex pairing) 72BEMIMA T oNNoBNRBUANTOUVZIRAN S
& g A oqu Vet L] 5 < w o
sunauiiuauigivilimsnyuou hidn@denmiums lnanuuinezuandanaieiiy
v o o = v < v

M5 1MAMAUIAEN (Small scale eddy) $19uan uag ufiganislnasznarediums lua

uuuilulau

1 g a4 A o w a ¥ = v
M3 manuuandusnuhdidy 2 vSna Yseneuludeusnunsa?ems Tva

(Zone of flow establishment: ZFE) uazu?mums'lwaﬁg e (Zone of establish flow: ZEF)

]
=

) a = a = o = 2 =
uaaeladagii 2.3 TuvSiw zre SuuSnaiianudnediae anudmasaunuonny
[ 1 o 2 A 4 ' 1 =) P
M3 lna (um) inwihruanuEasuduitinneen ) mawauiutlues hifainenans
=1 ' =3 a d’! =3 ; kY A A
Yo IIN 8619 IsNAmATEUIUNIMsHavvznatuluyS i Teelassadieiidey Toavuin

i 4 2 <
Iny (large-scale coherent structure: CS) szimienihwesInamevensunlusuveainion

(Jet shear layer) (T8NATEUINA1THIN MIHANULVITAR (Bulk mixing) tazifanisnau U



16

o 1 % o =] i a @ 4 A
WANAI (smaller-scale) FufinnnanuFanda [6] U3 a ZFE szvua hvasnnsnindou
HunNIRA LI TzeEManIAY 4-6 iveuduriuguinauesiata (7] uazluuision

¥ a Ak I < =
ZEF msnauilwhuszinannanalsveadn amniamdsnmwuuunums lvaszanasni

a8 4 o v d s A .
szvzniindy Tasgluvuvesnnuinznsznes nilugiszaia (Bell shape #io Gaussian

distribution)

Potential
Core
a|€ k
> \ / Velocity Proﬁl.c
s ‘\wr & \ ‘A_I the-Radia.
sw‘a\i“s!@ 5‘ 177 \J Axis.
. I A‘_g?‘«; < §\‘$ e = /
| N 4
| 3 &9 _\
Y SO AW
L <
: | S
| | 5/
1S | « .
el N
% |

Zone of Flow Zone of
Establishment % Established Flow - 4

319 2.3 uWUAIMVB9 Round jet [8]
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2.6 MIMNUVDUITOHANAIN [9]
o A v 3 g a s a o @
mahanuvesienansuiivefenuauiivenis na sinauniseyindndany
= FIR) — @ oA & A < =3 @ °
v94904 Ina aunseesueldhves lvafieenninifiiadainnud 1ganazlinnudud
o q ¥ A 4 o ! a @ | = o 9 vd o q¥Ya
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