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Inclination and rolling motion effect on subcooled flow boiling pressure drop
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Experimental results

Representative case

Total pressure drop vs. Thermal equilibrium quality
(P =16 bar,G = 518 kg/m?s, Ty, = 22 K)
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Case with different flow rates

Total pressure drop vs. Thermal equilibrium quality
(P =16 bar,G = 1244 & 207 kg/m?s, T, = 22 K)
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Pressure drop partitioning result

Representative case partitioning result
(P =16 bar,G = 518 kg/m?s, T, = 22 K)
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Models used for partitioning
OSV model
: Saha and Zuber(1974)
Equilibrium to flow quality model
: Ahmad(1970)
Inclined channel void fraction model
: Bhagwat and Ghajar(2014)

Rolling motion effect
Experimental results

Time-averaged rolling condition results

Total pressure drop vs. Thermal equilibrium quality
(P =16 bar,G = 518 kg/m?s, T, = 22 K)

Axial acceleration under rolling condition

Acceleration vs. Angle

(rolling axis to test section median point = 2.64 m)
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Max. and min. rolling condition results

Total pressure drop vs. Thermal equilibrium quality
(P =16 bar,G = 518 kg/m?s, T, = 22 K)

Rolling condition transient result for 6 s

Total pressure drop vs. Time

(P =16 bar,G = 518 kg/m?s, T, = 22 K)
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Representative case rolling condition partitioning result

Pressure drop partitioning results

(P =16 bar,G = 518 kg/m?s, T, = 22 K,0 = +45° T .ri0q = 6 S)
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Other pressure condition results

25 bar condition results

Total pressure drop vs. Thermal equilibrium quality
(P = 25 bar,G = 529 & 1269 kg/m?s, Ty, = 23 K)
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32 bar condition results

Total pressure drop vs. Thermal equilibrium quality
(P = 32 bar,G = 539 & 1293 kg/m?s, Ty, = 22 K)
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Future work

+* Extension of experimental database and code assessment

Inclination and rolling motion experiment with circular channel.
Assessment of calculated pressure drop results under inclined and
rolling condition by thermal-hydraulic code.
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