Numerical Prediction of DNB in @ Rolling 2 X 2 Rod Bundle

with Tilted Rotation AXis
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References Flow channel Heater shape Dynamic motion Note
Gui et al. Narrow rectangular channel water Heaving, Rolling 1D analysis
Liu et al. Rectangular channel water Rolling 2D analysis
Tian et al. Microchannel water Rolling
Ryu et al. Circular pipe water Rolling
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Two-fluid model: X|H 278 4]
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qiﬁ = f(qg,z

qc; =h. (T, -T)(1-4,)
qc’:’,v = hc,v (Tw o Z))
q;’ — VdeIOvifgfd

q, = 2\//11plcp,,fd / m(T,—T)A, Quenching heat flux
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Convective heat flux to liquid

Convective heat flux to vapor

Evaporative heat flux

- SU == f(af) (Lavieville et al.)
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ArE AX}
Number of Grids CFD DNB result Exp. DNB
1,094,000 886.5 kW/m?
1,217,000 919.0 kW/m?
1,235,000 921.5 kW/m?
831 kW/m?
1,406,000 919.5 kW/m?
1,632,000 915.5 kW/m?
1094000 1217000 1235000 1406000 1632000 1829000 1,829,000 917.0 kW/m?
Number of Grids
Zt AX0 M DNB7 Ed5t= Er&2 4S8 Aot Hlw
1,217,0007H O| & 2| AKX} =0 M =& &l 215 £
+=HE A% = S| dF et X40| 7t 7

FE A2 AKXt 3= 1,632,00070 AXEALE:

HE 2t X0 [1-(DNByp, / DNBg,, )| = 0.109 O Z 0| FASH Z0E 2 Y
AT A= S 28 REO| AAVIEE a,,, =08 2 & HFL =D}
1492.0~1983.0 kg/m?2s, T, = 9.6~11.7 K)O| Al BT 19.59%2| LAE HO|E=

== = (Chauhan et al.)
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Vertical Stationary

Rolling 0 tilt

Rod bundle conditions

Rolling 22.5 tilt

Rolling 45 tilt

Rolling (6, = 30°)

Vertical
Case Stati
ationary Axis tilted 0° Axis tilted 22.5° |  Axis tilted 45°
DNB Height 1.017 m 1.935m 1.711 m 1.887 m
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Rod bundle conditions
Case Vertical Rolling (8,,,. = 30°)
Stationary Axis tilted 0° | Axis tilted 22.5° |  Axis tilted 45°
DNB result 915.5 kW/m? 1193.0 kW/m? 1044.9 kW/m? 995.5 kW/m?
DNB ratio 1 1.303 1.141 1.087
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Temporary packing DNB returns to nucleate
of vapor bubbles on boiling and cool down

Downward faces
Buoyancy effect reverses
as the angle changes
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