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Effects of Particle Contact Modifications on Effective Thermal
Conductivity of a Pebble Bed

BU Shanshan, CHEN Bo, TIAN Xing, SUN Wan, MA Zaiyong, ZHANG Luteng

(Key Laboratory of Low-Grade Energy Utilization Technologies &. System, Chongging University, Chongqing 400044, China)

Abstract: To analyze the effects of particle contact treatment on the effective thermal
conductivity, three different contact models (gap, overlap and bridge treatment) are adopted to
analyze the effective thermal conductivity of several orderly packed pebble beds. The gap
treatment is adopted to predict the effective thermal conductivity of a pebble bed without
considering the thermal contact conduction, and then overlap and bridge methods are used to
calculate the effective thermal conductivity in consideration of thermal contact conduction.
Finally, the effects of particle contact modifications on the effective thermal conductivity under
different temperatures are analyzed. The results show that without considering the thermal
contact conduction, the effective thermal conductivity of a pebble bed can be well predicted with
the gap treatment when compared with the ZS correlation. When the thermal contact conduction
is considered, the contact radius for the overlap model is relatively large due to the limit of mesh
quality, which causes large error compared with the ZSK correlation. The bridge treatment with
smaller contact radius would fit better with the ZSK correlation. Therefore, the bridge treatment

with small contact radius is recommended if the mesh quality is satisfied. It is also found that the
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effects of particle contact modifications on the effective thermal conductivity would obviously

weaken as the temperature increases.

Keywords: pebble bed; effective thermal conductivity; thermal contact conduction; particle con-

tact treatment
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