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Numerical Simulation Study of Flow Accelerated Corrosion

in Downstream of Orifice Pipe
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Abstract ;

The mass transfer coefficient distribution between the pipe wall and fluid was

simulated by the k- model of computational fluid dynamic method. The distributions of

flow accelerated corrosion (FAC) rate in downstream of orifice pipe were calculated by

Sanchez-Caldera model. The results show that the sensitive position of FAC moves to

downstream as decreasing orifice diameter ratio. However, the increase of inlet velocity

has no significant influence on sensitive position of FAC. The FAC rate can be effective-

ly reduced with increasing pH value.
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Fig. 1 Computation domain of orifice pipe
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Fig. 5 FAC rate distributions of orifice downstream in different inlet velocities



U 2 AR FUARE TE T U IR Sl ok 5 (R LT Y 81

F2 FACHBENEXE
BEAORERILELOEWL
Table 2 Change of high risk region

with inlet velocity and orifice diameter ratio

M/ AN ALAR LR 1 e XU X35
(me+s™1) 0.4 0.5 0.6
2 1. 69D 1.50D 1. 14D
5 1.73D 1.54D 1.19D
10 1.73D 1. 62D 1.19D

£3 FACEERKE
BEANORERILEFLEOEWL
Table 3 Change of max. FAC rate value

with inlet velocity and orifice diameter ratio

HRE/ AFALAR R B FAC @A R E/ (mm + a™ 1)

(mes™D 0.4 0.5 0.6
2 0.53 0.16 0.14
5 1.28 0. 39 0. 34
10 2.58 0.74 0.67

iR 23AED AR 0.4 N E
0.6 B, FAC & Wi/, H FAC A f K
fEALE 1 LR EE L . X T 45 0 9 A U RE L Y
LR HAE 0.5~0. 6 Z a2 fk i}, FAC 3 % &
TAE Y 1 55 /0N R AR R 1509965 24 4L
AR 0.4~0.5 Z AR AL, FAC 3 R 5 K
(B B9 AR X 28 Ak & R 223 % . fy AT L FL AR B
fE 0. 4~0. 5 JEH 2L, T FAC @A 5ok
H P A i K FFLE A 0. 5~0. 6 I 15 0L .

B 6t pHAE R 9.7 F1 9. 0. FLAR Ny
0. 4 A HEER 2 m/s Z&FF LR T i i 3
T ok R 4y A . th B 6 AT A L Y pH

1.0
diD=0.4

081 _ _
- —— pH=9.7, U=2 m/s
E 06 pH=9.0, U=2 m/s
E‘g 04r
QO
< 02f N

0.0

0 1 2 3 4 5 6

z/D

6 FLAT 905 UL Sl o O sk R ) A

Fig. 6 FAC rate distributions of orifice downstream
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