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Analysis of Metal Hydride Packed-Bed
(Contact Diameter Change Model by Discrete Element Method)
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We analyzed the metal hydride packed-bed by discrete element method (DEM). Some analyses carried out by
Rosin-Rammler distribution particles. In order to simulate the void fraction beyond 60% obtained by experiment, we
are trying to develop van der Waals force model and contact diameter change model. Simulation results were close to
the experimental results by using intermediate contact diameter between the circumscribed circle diameter and the mean

area diameter.
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Fig.1 Voigt model
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AR & [FRRIS, RirfftENE LT 7T T —L Table 2 Setting value
ANEEBEBTHETNEEAN LT, 22 TIE, K7k Nickel Glass
FERELTEHELTWAED, EALDOE LTREE  Young's modulus 2.0%X10"Pa i 6.0Xx10"Pa
5.2 AFEF AR L. Poisson's ratio 0.3 0.23

Friction coefficient
Nickel 0.7 0.7

Table 1 Calculation particles

Name Cycle De n Time { Number | Mean number { Minimum Maximum | Mean Wardell's
number diameter diameter diameter sphericity
RR-05 5 12.99 1.25 1 200 310 2.323 mm 0.050 mm 7.350 mm 0.739
RR-10 10 9.93 1.25 1 200 571 1.858 mm 0.050 mm 6.750 mm 0.732
RR-50 50 8.03 1.25 | 200 1,002 1.525 mm 0.050 mm 6.150 mm 0.730
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Fig.2 Contact radius ratio by random number ~ (2) Fig.3 Contact radius ratio by random number ~ (3)
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Fig.6 Transition of void fraction.
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Fig.4 Calculation results of contact radius change model for
various Wardell's sphericity
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Fig.5 Transition of void fraction. ( RR-50)
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Fig.7 Calculation results of contact radius change model ( RR-05)
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