3t Aleksl =5 BH, A36W A7, pp. 767~774, 2012 767

<SB=E> DOI http://dx.doi.org/10.3795/KSME-B.2012.36.7.767 ISSN 1226-4881

R APRI400 #2837

Numerical Study of Fluidic Device in APR1400 Using Free-Surface Model

Sang Gyu Lim™ , Sung Chang You' and Han Gon Kim’

* Advanced Reactor Development Laboratory, KHNP Central Research Institute

(Received December 22, 2011 ; Revised May 2, 2012 ; Accepted May 3, 2012)

Key Words: CFD(H 4798}, Fluidic Device(F-3% 2 4 %]), Free-Surface(AH-f5H)

E5: AGETE0 APRI4009] HAFAR AN = FrEF2d A7 AR o]H 7t FrFddA =
z‘”%i -2l ool uhet g LH‘Foﬂ %’4 lf?} 9}%*‘4 e Fa ol Wetes dAH o »lo%,
THOR o] 2= 5A4e 7L Stk 131‘% FollM AfrFom desl= ellM 5] #
el ofsl A5 71A7F s ddol %Zﬂ’é‘}% FD % Oﬂ IS = 7 Ak 2 =elMe x“erﬂ

SF SER) CFX A5 2-83to] kdFde=e Xﬁhﬂ”"l 7171] BE Aol EHOH oA At

5e Agsto] Alkslgldt. ol& &8l OWZO‘?J T B AN A7 AsE "HIkske] FD ”%—‘::*é
of MAl= dFE T8I 1 Ay, FFASTtelA X} L-"J sEol7F A o= G| A| Hof, A5
of 71A7F i HEEE AR %7}31"*2‘%, FD sS4 = 2 &S vAA = Ao FrHEIth

=

Abstract: A fluidic device (FD) has been adopted in the safety injection tanks (SITs) of APR1400. A flow control
mechanism of the FD was used to vary the flow regime in the vortex chamber corresponding to the SITs water
level. The flow regime in the vortex chamber has a different pressure loss from low to high in accordance with the
SITs water level. Nitrogen at the top of the SIT could be released owing to inertia of discharge flow when
changing from a high flow rate to a low flow rate. This phenomenon is important to design improvement
perspective because it can affect the performance of the FD. This paper shows a result of a preliminary numerical
study to obtain the transient data related to air release in the flow turn-down period using a two-fluid free-surface
model provided from ANSYS CFX 13.0. In conclusion, there is no significant effect on the performance of the FD,
though a small quantity of air is released during the flow turn-down period.
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