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Single-phase flow

Introduction

Experimental results and conclusions

Predicted value by 𝒅𝒅𝒂𝒂

370mmPredicted value in the upper part (2 mm sphere)  
735mm

365mm+ Predicted value in the lower part (5 mm sphere)  
735mm
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𝒅𝒅𝒎𝒎 = 𝟐𝟐𝟐𝟐𝟐

𝒅𝒅𝒂𝒂 = 𝟓𝟓𝟐

𝒅𝒅𝒍𝒍 = 𝟑𝟑𝟐𝟐𝟐
𝒅𝒅𝒏𝒏 = 𝟓𝟓𝟓𝟓𝟐

[Air Flow]
 Proposed model predicts pressure gradients of air flow in a stratified bed within 5% with 𝒅𝒅𝒂𝒂.

[Water/Air Two-Phase Flow]
 Proposed model adopting 𝒅𝒅𝒂𝒂 does not predict pressure gradients of water/air two-phase flow in contrast to air flow results.
 Proposed model predicts pressure gradients of water/air two-phase flow by means of averaging according to the bed height

after calculating the upper (2 mm sphere, 𝜀𝜀: 0.391) and lower (5 mm sphere , 𝜀𝜀: 0.383) parts of the bed.

Proposed models through our previous studies

Geometric parameters affecting

pressure drop mechanisms in a debris bed

• Porosity
• Particle morphology
• Particle size distribution
• Bed stratification

Experiments

PICASSO experimental facility & Test case
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5 mm

Exp. cases Particle morphology Particle size (mm) Porosity (-)

PCS-SSB1 Sphere 2, 5 (mass 1 : 1) 0.387
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𝐶𝐶1 = 36𝑘𝑘0𝜏𝜏2, 𝑘𝑘0 = 2.5,
𝐶𝐶2 = 3𝜏𝜏( ⁄3 2 + ⁄1 𝛽𝛽4 − ⁄5 2𝛽𝛽2)/4,
𝛽𝛽 = 1/(1 − 1 − 𝜀𝜀)

Two-phase flow

2 - 6.35 mm well predicted                    

𝒅𝒅𝒑𝒑: 1.5 - 8 mm (13%)  
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