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Research on Performance Optimization of Deep-Sea Microbial Sampling Device Based on Porous Step Model
Al Yang » ZANG Long ., CHEN Bingzheng , L1 Jiangming, JIANG Min
(Changsha Institute of Mining Research Co., Ltd., Changsha, Hunan 410012, China)

Abstract: Taking the filter membrane of a microbial sampler as the research background, a porous step model was used to
simulate the structure of the microbial sampling membrane. The internal flow field of the sampler was numerically investigated
using the finite element method. Simulations were conducted to analyze the filtration pressure drop, flow velocity variation
patterns, and the distribution of velocity and pressure contours within the sampler. The influence of fluid inlet velocity
parameters on the performance of the deep-sea microbial sampling device was studied, thereby determining the optimal fluid
inlet velocity parameters for the deep-sea microbial sampler. The results show that under the conditions of inlet velocity of 0.1,
0.2, 0.3, 0.4, 0.5, the pressure drops on both sides of the filter membrane of the sampler are 36, 82, 139, 207, 288 Pa, and
the differences of flow velocity on both sides of the filter membrane of the sampler are 0.05, 0.16, 0.26, 0.34, 0.38,
respectively. The pressure drop across the filter membrane of the sampler and the velocity difference between both sides of the
membrane increase with the increase in the inlet velocity, while the pressure behind the filter membrane decreases as the
velocity increases. When the fluid inlet velocity is 0.3, the filtration performance of the sampler reaches its optimum. Numerical
simulation results can provide a theoretical basis for researching the filtration performance of deep-sea microbial sampling devices.
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Fig.2 Working schematic of sampler model
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