REIRZHR %5555 4 Journal of Taiwan Agricultural Engineering
FERE 984 12 A i Vol. 55, No. 4, December 2009

FKARE 8B 3 R R R Ak 89 T ARAL

Visualization of the Variation of Flow Field for Water
Flowing through a Gate Valve
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The gate valve is a common equipment in a pipeline system for regulating pressure
and flow control. The flow field within a pipeline will be disturbed as the gate opening is
changed. This paper simulated and analyzed the characteristics of the disturbed flow field
by applying the software Comsol Multiphysics which is based on the algorithm of finite
element method. Severa visua figures, made by numerical analysis working on the
software platform, concisely demonstrated the complicated phenomena of water flowing
through a gate valve. The visuaization of these figures were helpful for students under-
standing the abstract concept of pipe flow.

ABSTRACT g
Keywords: Gatevalve, Flow field, Comsol. ‘

*EIAMAEE 0 B RAE KSR TAL A 3120 » 91201 B 0% R S R % 1 9% » wenguey@mail .npust.edu.tw
—70-



i

_\'ﬁ"i]

Al Ak (visudization) i) H H7E 5 i T2 B
MGG T R A AR S - DU ] e
JE XL o BB AU %8 R G v SR SR 1 i
H o F R R EES  EHEE LK EHIEE
FTHIFEEL T - MEEREE ) > IR SRR
(IR B Y o AT RS L B E BN AR RE
BB REIREIZ B lE 5 A B B S B S REA
(IR B2 o B8 B A BRI AL B A
rrR BN RS T T R A —ER > R AT AR AR
S FE AR E i (pipe flow) i B B2 |- & mT
17 E P iR HE R B R H E R 2350
2R > AMEGRER A 5 Z g - B = R LR - B
Fill th.5E #E By w46 ] T2 20 i ult Bl fg 25 B 22 AR A8
(PRI SR - ST o

EHENHEMEEEERE - B - A
TR ~ BRI )R B AR A SE - HE
DI RTERFETE IR 2 EHEGIRE ) E BRI
Bi(flow field) X EEE TR M » HER-M
CH 2 tH B 7 SRR A R R S
(2005) - #H BH #£ (2001) ~ %t 17 #+ 5% (2008) -
Mokhtaradeh- Dehghan et al. (1999)% » {H K #f
it 2 T E ] T2 1) SR B o AN S I A BR e 3R A s
Comsol Multiphysics » 1 TH s e Bk
EE BRI > SRR EUK R ~ R
SIBLAR LB o 2 LLE 2 /e Comsol #ikid
(IRVER G - TS AR O3 & 2 804G
FEAE » TP IS X P i R e P A B R LA
AR 28 > FEERAE FE H e R A A B
MR OVE TR R - $R =B R o

Rt Fis

BRI A FHE TR Kok
B 3 [P [P 7 AR 1) O 5 A A R R A A 2R T
A o BAGANKAL G o AT ] RE ) 2 fr Y
fgniE 1 HEEED)E Im > 6O
e d o [FEEE S 5em o /KIEEENIREIIT
15 w] Hh g 7 72 2 (continuity equati on) B -
HrHE v 7 77 72 X (Navier-Stokes equati on) {y {[& £

, 1

ik E1&D

Modid| -

12 3
1 EEERFERENROTBITRRE

il /5 72 X (governing - equations) A fif it [ & 7
(1992) ~ Crone (1982) ~ Zipparro (1970) ~ Benedict
(2980)] -

2.1 FHIF5EN
2.1.1 EE TR
V-Vv=0,
KAV =(uv)" B ouv 15 Xy 57 1 Rk
JE(m/s) s VERE R - PR E A ALERE

_ 99—y
V‘ax' +ay‘ (ZA)
2.1.2 ffAE - A e i R

aa—\t/—ﬂVZV+(V-V)V+Vp:F, ............... @

2 A a5 7K /Y Bh &G W 4% B (dynamic viscosity,
m?ls) » F 157k 5%} (body force) » p & {EFHTE/K
HEMEE /] (pressure) o

S VY =V (W (W) )| >

%—\t/—v.[ﬂ(vv +(W)') [+(V- V)V +Vp=F,
.................................... 3

F R R

%—\:—V-[—pl +u(VV +(VV)T)J+(V~V)V:F,

1 8 £ A8 /7 5% & & A (total - stress tensor
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/AT (viscous stress tensor

U AR BELAT I AEAR(F FH /1 (total boundary force) £
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g—\t/-v {Re(vv +(V\7)T)}+(\7~V)\7 +Vp=F,

KH U, FEEN AR TEE(MS) » D f3E5E
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f 2g
HR/KREFEESFREER : Q=Q=0Q 8
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Vi=5cm/s Vi =10cm/s V1 =50 cm/s V1 =100 cnv's
Rl W B
2 R> V> R, Vs R> Vo R>
0.10 44.87 44866 89.73 89731 448.66 448657 897.31 897314
0.25 0.20 197 0.39 394 1.97 1970 3.94 3941
0.50 0.10 100 0.20 200 1.00 1000 2.00 2000
0.75 0.07 67 0.13 134 0.67 670 134 1340
0.90 0.05 50 0.10 100 0.50 501 1.00 1001
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()W B BB LC, = 0.5
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5 g /KU e R B 1 2 /NS R A (BT
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T e 7K A o

B
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KitEBHEAOrRE

B8 A

H & A-1 R = A& MR A

cosp=R=d_D-2d 9=0031(D_2d),
R D D
................................. (A1)
x=RcosH=E(D_2dj=D_2d, ....... (A2)
2 D

2
2 REBFEE R (m) - D BHEEESMm) d 5

FIEIRIBE T B RE (M) - JRESZKER o
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