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2. WEMHMESHENERERERIaL—aY

Nuclear Fuel Subassembly Thermal Hydraulics:
Investigation of fine structure of turbulence and its influences onto

- Local laminarization and

- Global pulsation
phenomena by the use of the DNS method

Example of a
Fuel Pin Array
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Approach limited by DNS

« Compromises/Approximations made:
— Infinite array of fuel pins
— Fully-developed flow situation: Periodic BCs
— Lower Re number turbulence --- No experimental data to compare
« Eccentric annulus channel flow calculations before fuel assembly
subchannel flows

— Geometrical resemblance of an eccentric annulus channel to a
subchannel in a fuel subassembly; hence hydraulics characteristics
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Computational Domain and Mesh Scheme 1

Table - DNS cases and correspondent grids (domain length L=5D)

Case Re Grid (NXN, xN,)
A, concentric 8900 283x70x316
B, eccentric (e=0.5) 13300 384x112x336
C, eccentric (e=0.5) 26600 768x300x768 (= 177M)
-
P
Near wall the grid must be orthogonal to ensure P L
an accurate solution of the Poisson equation pr
// 4
o ~
N rd
N |
>

\ \) // Domain decomposition
~ - for parallel computations
only in the direction z



Computational Domain and Mesh Scheme 2

0.1¢&

0.1&
0.14

0,138 pé-

-0.32 -0.31 -0.3 -0.2¢ -0.28

The computational domain is adjusted
as necessary to ensure that the
turbulent fluctuations are uncorrelated
at a separation of one half-period in the
homogenous directions.

Strategy common to all grids
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The initial choice has proven sufficient
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Periodic Boundary conditions
in the direction of homogeneous
turbulence
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Velocity Distribution:

Averaged and instantaneous contour plots

Re=13000

Averaged over 20 s

- Instantaneous field evolution (velocity in the
- streamwise direction) Re=26600

streamwise
veloclly
[nvsl

257"
20"

15"




2ry Flow Pattern

Evolution of the Instantaneous
field (velocity on the cross plane)
Re=13000

: Observations

a) An instantaneous secondary flow
pattern is observed, the eddy migrates
from one gap to the other

b) In the averaged fields, no secondary
flows have been observed

There is no proof of their existence in
this geometry

c) At e=1 (maximum possible
eccentricity, secondary flows have been
observed)

Secondary flows dependent on the
degree of eccentricity ?




