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|Introduction |

Studyingoehaviorof coolantflow in the fuel assemblyhead

Possibleoccurrenceof deviationsbetweenthe signalfrom the thermocoupleandthe actual
averagetemperatureat the outlet of the assemblyhead(imperfectmixingof coolani
Creatingcomputationalgrid of the fuel assemblyoutlet
Thermohydrauli€CFDcalculationfocusedon field of coolanttemperature

Comparisonof the calculated, measuredvalues afues c a | fom Ipravioesly
performedsimulations

Temperatures measuring at the core outlet{
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Outlet from the fuel rods

PiC.:Cut of the core

Pic.:Distributions of components

|Simulation focused on mixing flow in the assembly head|

Atomic EnergyResearchnternationalSymposiumn Bulgaria2009

-7 institutions (BME,U J Re YUJEFORTUMAEKIGIDROPRES K O DSA
-Comparisorof the calculateddataand prove imperfectmixingof coolant
-Sourcegeometry(stepfile) andinput datafor all participantswere identical

- Constructon of computationalmodelk and calculationsettingswere different
- Consideratiorof effectsfrom the centralflow tube

|Creation of the model geometry and computational grid |

Thermohydraulical CFD calculation

Source geometry: stefile from AER symposium

Usedpreprocessorcode GAMBITR.4.6

Sgmentationmodel tosixparts: inlet, aboveinlet, mixinggrid andthe surroundingparts, the
area around thdifting pins, catcher outlet

Segmentatiorpartsto volumes(application of hexahedralellsand grid quality)
2178volumes
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Pic.:Step file

Pic.:Computational model

Modifications
—Reducindenghtof the input section (neglecting the influence of spacer grids)
—EXxcesiorof cathersolid geometry

S ummary

214 013hexahedrakells
alledmeschquality usinga set of boundary layesndsettingon the edge®f

cew (0,75-0,819) = 0,004%f the total number
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Solvedwo cases
323 17 anternalassembly
« 323 34 mperipheralassembly

Theinitial conditions (temperature and speed) consistent with the AER symposium
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Pic.:Inlet temperature field

Consideratiorof flow from the the central tube
Realizabl&k-e turbulent model, standarwall function, set discretization schemes for secend
order accuracy

Everycasethat hadbeen solvedhadapproximatelyl0 000iterationsandwassolvedby eight
processordNTEL XEON SGI ALTIX 320, RAM a4eGR0 hours

For both cases selected reference iterasgolosest to the average of 10

« 323 17-iteration 9500 , 323 34-iteration 10850
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Center of the thermocouple

Monitoring the average temperature of the thermocoudi®m 5 points

Pic.:Five monitoring points at the thermocouple

323 17

i

Pic.:Distribution of temperature field, case 323 17

TOUT[cq TTC[cq TTC'TTCM[Cq
Calculation | 301,69 | 303,13 -0,17
Measuring - 303,3 -

w308 [°C]

302
296

291

285

Tout..-average temperature of the coolant at thoeitlet
T1c...calculated signaat the thermocouple
.measured signadt the thermocouple

323 34

Pic.:Distribution of temperature field, case 323 34

TOUT[cq TTC[(q TTC'TTCM[Cq
Calculation| 295,88 |296,66 -0,14
s V/€2SUTING - 296,8 -

Conclusion

Comparison table of results

Unsteadyeffects overmixinggrid, but insignificant effect on théhermocou
Coolantmixingin the fuel assemblyheadis imperfect, diverse temperature

elected iterations)

323 17 323 34
Trd C] TrcTrem[C] Trd oC] TrcTrem[cC]
Measuring 303,3 - Measuring 296,8 -
BME 303,3 0 BME 296.,9 0,1
Calculation 303,13 -0,17 Calculation 296,66 -0,14
VUJE _303,5 0,2 " Wz y|S O 297 0,2
" W+ y|S 03029 -0,4 FORTUM 296.,6 -0,2
FORTUM 303,9 0,6 AEKI 296.5 -0,3
AEKI 302,4 -0,9 VUJE 297.5 0,7
GIDROPRES 301,9 -1,4 GIDROPRES 295,8 -1
~YhD5! wW{00,3 -3 ~YhD5! W§{94,2 -2.6
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