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Calculation and test verification of gas-solid coupling pneumatic
transport of hail continuous ejection

SUN Ke, SONG Jiangtao, REN Boyang, WANG Huan
(Power-Plant Institute, Chinese Flight Test Establishment, Xi’an 710089, China)

Abstract: Considering the gas-solid two-phase flow problem of compressible pneumatic transport of
large particles, the coupling calculation method of computational fluid dynamics (CFD) and discrete
element method (DEM) was established. The flow field distribution in the hail ejection pipe was calculated
by computational fluid dynamics, while the force and motion of hail were calculated by discrete element
method according to aerodynamic parameters. When measuring hail velocity, a special measurement
section was required to be installed at the outlet of the ejection tube. The difference between the
measurement configuration and the open configuration was then compared and calculated. The results
showed that the calculation results under the measured configuration were basically consistent with those
under the open configuration, so the calculation and test under the measured configuration can support the
design of continuous hail throwing device. Through the comparative calculation and test verification under
three particle resistance models, the hail velocity calculated by Ergun model and di model was larger, and
the hail velocity calculated by free flow resistance model was closest to the test measurement results. The
hail velocity deviation calculated by the free flow resistance model was 8.9%, playing a guiding role in the

design of hail continuous ejection device.
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Fig. 1 Schematic diagram of hail ejection process
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Fig. 5 Schematic diagram of gas-solid coupling calculation flow
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