45 % 114 e =S DU |y == Vol. 45 No. 11
2013411 A JOURNAL OF HARBIN INSTITUTE OF TECHNOLOGY Nov. 2013

HIRIEIE BRRBET EN AT

g, AR5

(MR EE TRER Y MR SR TR BE, 150001 I /RIE)

W OE: ONREEACESBRAEEMERSEANBETEREIEE  EFR TN T AR R NEE KW R ERE
5 x5 R 1 A A SR AT B AR L. R R B B W o B AR A I B AR, A A (Nusselt 20) RO B ( =K,
FBE FE ) W 7 W XA B e R A B T AL TR e TR T R4S 0 R R AR M BEAT T 45 AT . AT & W, Nusselt 3% i R AR
ARTETREBNYHARA, —RafrmRBEN EEXwmnEA NP, FELAHEA(RSM) AL TH 7 EREE
A BB TN AR RREE TN KRR, BERRTIF_HLREER. IAEA PR A SSTE - o A 4T F®
BEE AR R IR DA A P R SST A Au ki o 20 W A% 89 77 3% #6 B B PRAE T 5L 3% 2 Rt L, S A 5 U 48 R
JiI SST 78 A Jim (1K F i %0 W 4%

KHER: EACE B R AW A A AT A A

mE4 %S, TL334; TKI24 SCHRARAERD: A X EHS: 0367 —6234(2013) 11 - 0056 - 08

Application characteristics of single-phase numerical treatments for rod bundle

LI Xiaochang, GAO Ye

(College of Aerospace and Civil Engineering, Harbin Engineering University, 150001 Harbin, China)

Abstract: To improve the efficiency and accuracy of numerical simulation of single-phase flow and heat
transfer in Pressurized Water Reactor ( PWR) rod bundle, simulations were performed in two computational
models of four-subchannel without spacer and 5 x5 rod bundle with a mixing vane spacer under different
working conditions. The different turbulence models, near-wall treatments and near-wall mesh generation
strategies were comprehensively evaluated from two aspects of heat transfer ( Nusselt number) and fluid flow
(Secondary flow, turbulence intensity) by using high quality wall-function mesh and low-Reynolds-number
mesh. Analysis shows that the numerical results of Nusselt number were seriously affected by both of the
turbulence model and near-wall treatment, while secondary flow and turbulence intensity were mainly
influenced by turbulence model. The Reynolds Stress Model (RSM) could predict the secondary flow field in
bare rod bundle better than eddy viscosity models, and there was no significant difference for calculating the
secondary flow field downstream of the mixing vane spacer grid. Among all turbulence models, only the SST
k — w model behaved well even combined with different type of near-wall meshes. Using the SST model with
wall-function mesh for engineering computation can provide both the efficiency and accuracy of simulation, and
the SST model combined with low-Reynolds-number mesh is recommended for numerical research.
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