2004

APR1400 LBLOCA

Development of Interfacial Drag Model for Bubbly Flow in
Downcomer during Reflood phase of APR1400 LBL OCA

150

56-1
19
APR1400 LBLOCA
RELAP5/MODS drift flux FLUENT
MARS . RELAP5/MOD3.3

APR1400 LBLOCA



Abstract

The interfacial drag model for annular downcomer has been developed to have more reliable models
for downcomer boiling phenomena during reflood phase of APR1400 LBLOCA. The development has
been done by multiplying the existing RELAP5/MOD3 bubble rise velocity of drift flux interfacia drag
model. The coefficient of multiplication factor has been determined by the detailed multidimensional
analysis using FLUENT and MARS code. The recalculation of APR1400 LBLOCA with the modified
RELAP5/MOD3 implanted with new interfacial drag model has been done. The results show that the
reheating of core during reflood has been significantly mitigated even though the downcomer boiling
occurs. However the developed correlation should be verified using the quantitative experimental results

and the coefficient should be a so adjusted according to the experimental results.
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High flow : |G|>100 kg/m’s,
Low flow : -50 kg/m’s < G < 50 kg/m’s
Medium flow : 50 kg/m?s < |G| < 100 kg/m?s

Drift Flux
Vg =Vg - *f(ig)
where v;.'PE = drift velocity for pipe (2.3)
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3. FLUENT MARS
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Parameter Value/ Model
Initial Air Velocity 0.1m/s
Inlet Air Bubble Size 0.001 m
Inlet Air Fraction 1.0
Operating Pressure 101325 Pa
Multiphase Model Mixture Model
Turbulence Model k-£ Model
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3 (3.3)
, Air ,

- Dimension : 250x250x2000 mm(WxDxH)

- Pressure : Atmosphere

- Temperature : Room Temperature (25 °C)

- Fluid : Water(Stagnant)/Air(Injection)

- Material tAcryl

- Generator

Imm
Air
1mm,
2mm, 3mm
41 generator
FLUENT MARS
4.1
pool 25cm/sec
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