2002

CFD B& C Loop

Analysisfor Thermal Mixing Experiment in B& C Loop using CFD
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Abstract

The benchmark calculation for a thermal mixing experiment in the B&C Loop
facility was performed to develop a thermal mixing model in quenching tank using
CFX4.4. A steam discharge through the sparger and the condensation phenomenon
were modeled with the chocking flow and the steam condensation model to generate
the boundary condition of CFX4.4 for the thermal mixing behavior. The transient
calculation results in about 20 seconds show a good agreement of the temperature
distribution with that of experiment. Therefore, the CFD code with the steam
condensation region model can simulate the thermal mixing behavior when the steam
is condensed in quenching tank. The numerical model for the thermal mixing taking
place for a long time can be developed by this method.
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Fig. 3 Pressurebehavior at PZR and sparger head
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Table 1 Input Parameters for Governing Egs. (4) & (6) at time 2 sec.

Input Parameter Unit Value

Steam pressure at a hole, P, bar 4.3

Total area of 64 holes (Bottom), A, m° 0.005(0.005)
Steam density at ahole, r . kgm® | 2.58
Condensed water pressure, Pegng bar 1.2

Flow area of condensed water (Bottom), Acond m’ 0.1387(0.0007)
Condensed water density, I cond kgm® | 995.7

Flow area of entrained water (Bottom), Aenrain m* 0.12(2.9E-04)
Entrained water density, I eyrein kgm® | 998.3

Table 2 B. C. properties at 2 seconds after the start of experiment

Item Unit Value
Sparger Condensed water velocity m/s 5.6/(23.5)
side part / Condensed water temp. °C 28/ (28)
(bottom part) 1= fensed water ki T 0477 (9.30)
Condensed water €i me/s® 107.54/ (3781.58)
Entrained water velocity m/s 10.4/(24.9)
Entrained water temp. °C 20/ (20)
Water expansion coeff. K? 2.504E-04
Water density kg/m® 998.3
Water viscosity Pasec 1.002E-03
IRWST air density kg/m® 1.190E+00
IRWST air viscosity Pasec 1.8160E-05
Pressure condition at IRWST upper Bar 1.0
region
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