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Abstract To evaluate the effects of flow field on flow accelerated corrosion (FAC), the
authors have been comparing the distribution of FAC rate downstream from an orifice with the
distribution of predicted wall shear stress, which was selected as an evaluation parameter of
FAC. However, the distribution of the wall shear stress predicted by steady RANS simulation
was found to underestimate the distribution of FAC rate near the reattachment point. In
the present study, the orifice flow was simulated by Large Eddy Simulation (LES) and the
predicted wall shear stress was compared with the FAC rate quantitatively. Additionally, to
understand the flow field of the orifice in detail, orifice flow was measured in detail using laser
Doppler velocimetry (LDV). The pipe diameter was 50 mm and the orifice hole diameter was
24.3 mm, making their diameter ratio about 0.5. The LDV measurements showed that the flow
structure downstream from the orifice did not depend on the flow velocity in the range of Re=
23 % 10* to 1.2 x 10°. The reattachment point was around 25D downstream from the orifice.
Near the wall in the separation region, the maximum velocity was U / Uy, = 1.0 at around 1D
downstream from the orifice. The distribution of the wall shear stress by LES approached the
distribution of the FAC rate obtained by evaluating the RMS of wall shear stress near the
reattachment point. There was a relationship between FAC rate and the predicted RMS of wall
shear stress by LES. FAC rate was high at the region where vortices generated downstream
from the orifice reached the surface of the wall.

Keywords flow accelerated corrosion, orifice, FAC rate, LDV, LES, wall share stress
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FBEx = 25D ICBWVTHMImICHA T2 2 &3k
WEEZOND. RIS L RETE ARG )5
iz RS 2 1T, WERPIIE 1y e % 0 B &
Hgd 5L, WAL CE/NHET 5 2 L 12%
%75, RMS i 1y pws & JLERS UL, FLERAIE WV 45
Lo Tnab, FiftaE e Ic B CHRER SIS
Twave & RMSH 7 rus 2358 72 2 LK, LES GHAAS
ROBEEZ BT THLRIIR L. 2F D,
TS A5 MO B O BET & AWTIR I, HEMERT 50
ASHE % ) %2 BB LT\ B 720, Bl Tl &
LTIRRELRMEIER LTV TYH, BFSEz2E
W2 SRS 2 TN E) IR S, fRL
LT EAE SR TLE ) 1,

DibEo X 512, B ARG & s %
B3 2128720, REHPIHE 0 TRHET 5 &
&R CHERESTMEEDL LR DD,
RMS i tyrms 2 FHIWV TRl 2 2 & 12 L7z FEH%
HMHEEz 5L, ARAKOBIEAS LES XD b
EH RANSFHRC X 2aHliAAE T L., 7272, Lk
WROEY, % Re B k—e |2 X 2 BETH & A WIS )T 13T
£ iR T ERE L OB EGD R %D 7
W, BERECIIEME L LTHLTWAR L, Ko
T, AMTIIHHLHHOFEE LTLESIZX 55F
filiz47-72. LESIZX Do nizimnsy & s
L OMRE, Lo X5 H RANS G IS KL
TN ESHOMETH 5.

34 BERELEREAMICHDEIRE
E DR
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13 EaR R & BETH & AWTIG ) RMS fE O AH B B 4%

H AMWTIET) D RMS fill 7, rus (REEAE) D FH B B AR
RL72HDOTHD. 22T, BEFEEN (Uae
= 045 m/s, Fii, K&FE) IZBIT 5 1 rus DIED
5, JEEEEENEDOFEBSEMN (Uye = 14 ~50 m/
s, 150C, 15 MPa) 28T 5 t,pus DIEZ KD 5
72002, F ) T 4 AT OB BEEAR L Cr XK
REEIMKAEE T —EEREL. ZOREDT,
Tyrvs D RFELAE % 3% (4) 0 BE T EE AR S — B 55
L, BaEHRENCERTORE, BELXHOTHY
RET & AWIS I LT 5. 31 #ilcBw ik
N7z X9, NG OREEICREMRFEDS BN L
2o, TOREFEFHENEEZONS.

1355, BEME L 1 pvs & DRIZIEDOHE
MRS 5 Z LWbnd. ESFEL R 5IEE, 4
ISR BED D B AEICHE T 5 & ) RIS D B
A, FEERELE OHIBRA & T AT Upe = 5.0 m/s DL L
TRF YT =2 a YOI HEEL 20, Eis
WTOTF— 53PS TE o7 BAATREICK
NTAYTA YT HI—=T2ROLERADLH TR
5.

(10)

7272 L, Al FAC,,.[mm/year] tyrus[Pal TH 5.
CD LI, BEEMEITREEE AR OB E L
TRLR T X 2Rtk 5.

35 BERELRNIGOREF

JBEEHEDE WEFTCI, A X > TS
OVERDEBEmMIZRIZENDL EEZBNS. 14 1%
WG IC B iy, HRCmiEE A2 b L2 o
Thsb Klda) BIO(b) IHEEART vV IV
DE2AEE QOEMIITH Y, G % WAL
THBRICHWONEYERETH L. QKA TYH 2
bihb.

(11)

QENIETH 55 Z 5 &, i 2 5
BIENTESL. H14@IZA Y 7 14 ZEBHITBIT
% Q =50 x 10° Ol T, WALIZA) 7 1 AT
fa s O FIEE LT oA~ AT & LT
ENTVWLEZ EDDAISL. LirL, Wi x=05D
ATV BICHEL, migkomE kLoD,



(a) MEART ¥V IV OHE2AREROEHIE 54 Q =
50 x 10° (1074xﬁ%)

(b) MEANE T >V VO 2 AL wmOEFHEE 54 Q =
1.0 x 10°

(c) Wiy 0> B 53 Afi

K14 LESIZX B4 74 ATFiROiHEE

TS IS [l & FEORER IS R o T B 7272 L
F 74 AT HROBHEEIEFICHETDHY, —B
WCHERIE 2D L3> TB LT, 3T SIS
o Twh, [X14(b) I & V) ILHIPH O T Q fiis)
fi (Q=10x10°) 2#RL7ZdbDOTHS. 74
A7 5 B & 7RI IS HERIRIC 22 > T Y
7 4 AT x = 1D ~ 3D MR TREM A L F5ET 5.
B 14 (c) DR O BEE i & K $ 5 &, iAEET
AFE LS PT TR NI B O S 3m L T %
ZENRbRL. T, F YT 4 AEFEOINEIZ S
5Ly, oo sEREoms %
AFEN, BEEIENER SNLZ0EEZOND.
151341 74 AFdx = 1.0D, 15D, 20D %
WIC B 2R ORE S ER LI DTH 5.
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15 LESIZX 24 7 4 AT Fi& Wi o bk o 85 5-Ah

WA IR 3% o THB ST, Srhloi

1575 5 O E TR X 5 ICEBEM BN S X
oA E o TWAh., Gl EELTID X
ok bhEZOND.

ﬂ#ﬂ £954+1) 74 AFHx=1D~ 3D &
K10 THmRL7zL I rﬁﬁﬁﬁmwﬁﬁf%
%é.it,%%%i%ﬁmfﬁ074me®
& BET & A WIS S O BIFRE LESIC X D #RTH
0, WASRE ZFIE S B & BETE B A WIS )T O BRI
AT B EVHIHAEHTHE., ZnkHIg, *
)7 4 A FOMAREECFLET 28T, WE
HHE & BET & AW SIS W EE R L Tw A S
L, MBI, BEMAOMORE, B X OREM
ARSI O 3 ZH AT 5 2 OMBERIRDH 5 Z & A3

puid
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RIEEND.

4, #E3

8

ARWFFETIE, FAC IR 2 fic vy o 5238 % Gl
Th70, F1) 74 AN ENFGIC, LDV &,
BAEFHEL, B X O e ¥ 245572 2L T,
¥R (LES B £ UMK Re &l k-¢) 12 & 2 BETH &
AT 50 AG &, T B EE 3 AT O B2 ATV, Wi
DHBBRIZOVTHRE L7z, TORKRUTD L
IV (A

e LDV I X 2o sHINC X 0, Wi i
# Uye= 047 m/s ~ 24 m/s (Re =23 x 10* ~ 1.2
X 10°) OiPAT, WAL OMEIARLETHL L
S PITo 7z.

o WD EARLAK 05 DF ) T 4 ATBWT, BEE
UEEE (BETRI A & 1mm B 723 55 O T ORI,
Z1) 7 4 AT 1D THREREFIS R #E 255 RAE u / Uge
=10&%2%. 7, HAHERIZ2DMETHS
EOHERI S 7.

o BUEFHREM A% LDV GHIAS R & ik L, FufEEt
4 (LES B X O Re B k-¢) Ty % BAFICTH
BTETWALI LR

o WEMESA CGNE) & BETH & A WL ) 55 Ai
(LES #lifi) &%, Zh 2N ATl L THEXR
JTeAL LI $ % &, BEM -8 A WS 77 O 31
P MG CEDVNS K e D I B EE S & A b
<7 5H, RMSHETHHMi§% 2 &I2&k b AR
EGANEDT B T ENTE.

o S (PEAH) & BET-E A WG] O RMS 1 (G
HAH) & ORICIEOMBBERYD - 72, EEE
BETR & A WSS OBE L L CRlak ¢ & 2 W B D
5.

o BEAEEX, ) 7 4 ATHTHRAE L ik
ANFET HFIMTRE LR L.
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