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Longterm motivation

A In December 2016, a research project has been established between NCBJ& NRG (the
Netherlands)

A In the frame of this agreement,two reference databases(DNS)were planned to be generatedfor
different reactor safety-related topics:

I Pressurizedthermal shock(PTS)
I Sub-channelof abarerod bundle (Hooper case)

A The obtained results will yield in an extensive validation databasefor flow and heat transfer
representing different reactor coolants

A Merit leading z dr AfaqueShams

| Na de‘.tmEd ..lqdwuh | - -
(J) 'C ntre for Nucle Tomasz Kwiatkowski | Seminar UZ3 | NCBJ | 01.06.2021



Yz
Main goals of current research

A Unsteady Reynolds Averaged Navier-Stokes (URANS methodology is used to reproduce the
occurrence of the gap vortex street In a square bare rod bundle configuration, considering
three different criteria:
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Main goals of current research

A Unsteady Reynolds Averaged Navier-Stokes (URANS methodology is used to reproduce the
occurrence of the gap vortex street In a square bare rod bundle configuration, considering
three different criteria:

I Influence of the crosssection sizedomain
| formation of the gap instability inthe laminar flow regime

I Influence of the P/D ratio
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Terminology

A Barerod bundle z simplified geometry of areal fuel assembly(without spacergrids, etc.)
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Terminology

A Barerod bundle z simplified geometry of areal fuel assembly(without spacergrids, etc.)

e

q% Narodowe Centrum Badan Jadrowych ; _ .
' IJ National Centre for Nuclear Research TOmaSZ KWIatKOWSkl | Semlnar UZB | NCBJ | 01.06.2021 6/34

TP S e s G5

HOLD DOWW SPRINEG

ROD CLUSTER CONTROL

ToP NOZZILE

FUEL ROD

- THIMELE TUBE

i8I T Bl WIXING YAKES
v | =TT ‘?-"

B _-:ﬁf:ilg:fifg*iiL.
BULGE .muni-""",- : :

I ] DA
il .'i L e _,..nl"'f‘
i 1 Ik [ ] k]

SHPOT REGION

DIMPLE

GRID SPRING

Source: www.nrc.gov
THIHBLE SCREW




2
Terminology

A Barerod bundle z simplified geometry of areal fuel assembly(without spacergrids, etc.)
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Terminology

A P/D ratio z pitch-to-diameter ratio, geometric parameter usedin nuclear fuel bundles. Indicate
how tightly rods are packedin the fuel assembly.
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Terminology

A Barerod bundle z simplified geometry of areal fuel assembly(without spacergrids, etc.)

Volume between
adjacent rods
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Terminology

A Gap vortex street z large-scale motions across an individual gap. Very often called as flow
pulsations nevertheless, pulsations are only a symptom of the condition of the flow and this
term provides no physical insight into the overall structure of the velocity field. The pulsations
are the result of the interactions between sequencesof counter-rotating vortices on the either

side of the gap.

Matlnnal Centre for Nuclear Research
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Rod bundle case Hoopercase

Experimental setup

Key parameters

A Sixrodslattice

SN +
s \ \ s A Squareconfiguration
’ ! .. -8 45° . * - . - . ! "y
A + o \ A Workingfluid: air at normal conditions
“‘ “ I \ 1g? "‘ ;| | . ‘

s eSO B ~ = I~ A d=14cm
X \ '5 '¢*‘“n‘\ ’*“‘ A p=155cm
e ’ \ ..’ A p/d =1.107
\3 NN A L=9.14m
| p=155 - .
Hooper J. D., Rehme K., | A Re: 49 OOO
J. Fluid Mech. (1984), vol. 145, pp 305-337 A L‘)'_ p 'R)‘ .
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Rod bundle case Hoopercase

Numerical domain

Key parameters

A Sixrodslattice

A Squareconfiguration

A d=14cm

A p=155cm

A p/d =1.107

A L=9.14m

A Re=49000

A Boundaryconditions
Ad 18 po

A Periodicin- andoutlet

A Rodsandgapssurfacesno-slipwall
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