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Heat and Mass Transfer Characteristics in Dual-Axis Paddle
Dryer Based on Dynamic Mesh Technology
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Abstract; In order to further investigate the heat and mass transfer characteristics of a biaxial spiral paddle dryer during
the sludge drying process, a three-dimensional numerical model of the dryer was established by the research group based
on Computational Fluid Dynamics ( CFD) with Dynamic Mesh technology. Combined with the RNG k-¢ turbulence
model, the rotational motion of the paddle shafts was implemented by importing a profile file. Numerical simulations
were conducted under various heating source temperatures. In the simulation process, the inner wall of the dryer and the
outer surface of the paddle shafts were set as constant temperature boundaries, and the Mixture multiphase flow model
was adopted to describe the flow behavior of the mixture of water vapor and sludge. Simulation results indicate that the
heat source temperature significantly affects the drying performance. As the heat source temperature increases, the
evaporation rate of water in sludge accelerates,leading to a gradual decrease in the average water content of sludge at the
discharge outlet. Specifically, when the heat source temperature increases from 150 °C to 180 “C, the average water
content of sludge at the discharge outlet decreases from 31.30% to 25.39% . This study can provide the basis and
technical support for the structural optimization, operation parameter selection and energy saving control of the double
shaft paddle dryer.
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Figure 1 3D geometric model structure of

biaxial spiral paddle dryer
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Figure 4 Rotating motion area of poddle shaft
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Table 1

outlet under different heat source temperatures
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sludge at discharge outlet under different

heat source temperatures
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