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Numerical investigation of packing structures of packed
pebble bed for tritium breeder blanket based on DEM

GONG Bao-ping, FENG Yong-jin, LIAO Hong-bin,
WANG Xiao-yu, FENG Kai-ming

(Southwestern Institute of Physics, Chengdu 610041, China)

Abstract: The packing structures of pebble beds in tritium breeder blanket are important to estimate
the thermal mechanical properties of pebble beds and the flow characteristics of purge gas. The
discrete element method (DEM), in this work, was applied to simulate the pebble packing
structures of pebble bed. The influence factors and the packing structures of pebble bed were
simulated and analyzed. And the packing structures of U-shaped tritium breeder pebble beds for
HCCB TBM were simulated and analyzed by DEM. The current results obtained in this study
obviously show that the container size and pebble size have great influences on the packing structure
of pebble bed. With the increase of diameter ratios of cylinder container to pebble diameter the
average packing factors can be significantly increased. Close to the container walls, the oscillating
and damping characteristics of packing factors was observed. And the packing factor reached stable
in the inner bulk region. The ordered packing in the near wall region of pebble bed gradually
converted into the random packing in the inner bulk region. The obvious wall effects of packing
structures were observed in U-shaped pebble bed. The wall effects, which affect the heat transfer
properties between pebble beds and walls and the flow characteristics of purge gas in the near wall
regions, will be investigated in the further works.

Key words: pebble bed packing; packing structure; tritium breeder blanket; Discrete Element
Method





