A §

b~ O
|\. QO g Cun
o e o

IV il VE VY ((olxe) St (cwg ,8 olKils

ily ) Jow sl g JUU 35 ghgy a1 gl s Cd g Sdg i g i Judxd

) siliwgs ! To15 oBlS s M Lirows! (yn

Ql),[l ‘u':&‘ NYPO-YFAS sl By ‘6‘ Lvowe- 05,_9 9 9915 K 95 ‘6‘ Alwd LS..AJ 9 )925|) IXLAY 95 A

ouS

Ll ol yo el o &5 )1 Ladly )L Juw leslainl b (ggale o g moizne Sy auge 5 Julow jekaies (gode g, SO llan ol yo
oo MalS g, b s e SYolee i il ol (g3luloz  aid alST &y geay 00l Ll dgamme pae a5l S y0 oS> Y oles
e o0 59 sl 5 IENK sy IS 55t ssliier loas Jor QFNK) s 51 Jitie il S 55555 b, Sl ooliil b 5
SOJUS (et Sl oS it 5 0l i (KisSr Comdl Sl ool 00 Jlasl altins a3 il rmdods Sl by
Sle 1y ooy (nl bl 1o detend 5 )8 Sy ol Joo (i jlisl jslaie 4y Cenl 00l Jlasl canlin sloJoe (o2 )5 5 (S
5 COBRA-EN (slauS mli b oo iw i gl 5 00503 Jlosl o &Il (6,15 Layly ,5 (g4l g goiizme VA (g5l Joe
J5ls (gled i (du i 50 45 0lo lis ol o el Gty 0l sy SlBdiges Cro 295 Blg g amlie VIPRE-01

ool 1 39y plo 0 Cos Uas 0o y0 F oga gl,ls COBRA-EN o5 e g

S5l S g sl by iy bl S 555 By ooty S Jota o JUIS 25 el 1o 3lganls

Thermal hydraulic modeling of annular fuel assembly using
subchannel analysis based on drift flux model
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Applications, Iran

Abstract

In this paper, a numerical procedure for thermal-hydraulic sub-channel analysis of the
annular fuel assembly in a PWR using the drift-flux model (DFM) is presented. The field
equations discretized in a finite volume staggered grid. The system of nonlinear equations
was solved with a fully-implicit solution scheme using the Jacobian-free Newton-Krylov
(JFNK) method. To improve the computational efficiency and numerical stability of the
JFENK method, a semi-implicit physics-based preconditioner (PBP) was implemented. To
validate the present method, the results were compared with the results of the COBRA-
EN and VIPRE-01 code. The key thermal-hydraulic parameters were in good agreement.
Also, it was found that the annular fuels have significant safety margins compared to solid
fuels.

Keywords: Sub-channel analysis; Drift Flux Model; JFNK method; Preconditioning;
Annular fuel
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2Thermal-Hydraulic analysis code for Annular Fuel (THAF)
3 Subchannel Analysis Code for Annular Fuel (SACAF)

4 Closed channel model

5 Open channel model

& Jacobian-free Newton-Krylov (JFNK) method
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