
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

 ISBN: 978-1-7138-6048-8 
ISSN: 1742-6588 

2022 2nd International 
Conference on Fluid and 
Chemical Engineering 

Online 
16-18 June 2022 

 

Editors: 
 
Omid Mahian 
Sébastien Déon 
 
 
 
 
 
 
 
 
 
 

 

 

 

Journal of Physics: Conference Series Volume 2329 

 



Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 
 
 
 
 
 
 
 
 
 
 
 
 
 
This work is licensed under a Creative Commons Attribution 3.0 International Licence.  
Licence details: http://creativecommons.org/licenses/by/3.0/. 
 
No changes have been made to the content of these proceedings. There may be changes to pagination  
and minor adjustments for aesthetics. 
 
Printed with permission by Curran Associates, Inc. (2023) 
  
For permission requests, please contact the Institute of Physics 
at the address below. 
  
Institute of Physics 
Dirac House, Temple Back 
Bristol BS1 6BE UK 
 
 
Phone:    44 1 17 929 7481 
Fax:   44 1 17 920 0979 
 
techtracking@iop.org 
 
 
Additional copies of this publication are available from: 
 
Curran Associates, Inc. 
57 Morehouse Lane 
Red Hook, NY 12571 USA 
Phone:  845-758-0400 
Fax:      845-758-2633 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



TABLE OF CONTENTS 
 
Preface  

Peer Review Statement  

Numerical Simulation of Acoustic Scattering by a Rotating Cylinder Based on the Enhanced 
Optimized Scheme................................................................................................................................................ 1 

Siqi Yuan, Ruixuan Ma, Conghai Wu, Shuhai Zhang 

Research on the Influence of Sliding Piece Gap on Dredging Performance and Installation 
Technology Improvement ..................................................................................................................................... 8 

Mingming Liu, Jingzhao Hu, Haifei Zhuang, Chunlei Yang 

Study on Interaction Analysis Method Between Fog Drops and Tree Trunk Surface for Precision 
Pesticide Application by Plant Protection UAV ................................................................................................. 16 

Yalan Jia, Wei Xiong, Bo Luo, Yue Wang, Shujie Liu, Ming Cheng 

Modification and Optimization of Cylindrical Blade of Dredge Pump Based on CFD ..................................... 26 
Haifei Zhuang, Mingming Liu, Tao Guo 

Numerical Investigation on the Effect of the Diversion Layer on the Flow Field of the α-Type 
Cyclone Separator .............................................................................................................................................. 32 

J L Fan, W H Li, P Zhang, G H Chen 

CFD Simulation of Bubbling Process in Nitric Acid Solution in a Bubble Column .......................................... 45 
Ruishu Tang, Chang Cui, Dagang Li, Dongxiang Zhang, Xiyan Xu, Jinying Li 

A Method for Obtaining Solution of the Spatial Optical Soliton Based on the Adomian 
Decomposition Method ...................................................................................................................................... 52 

Yungao Cai 

Modelling and Simulation of Transverse Homogeneity of Slotted Coating Process .......................................... 58 
Jianhong Wang, Yongchao Zhong, Yubiao Li, Xiaodong Wang 

Numerical Simulation of Flow Past Circular Cylinder Based on Overset Grid Method .................................... 67 
Liwei Song 

Study the Effect of SEN Depth on Jet Flow and Level Fluctuation Under Permanent Magnet 
Controlling in Continuous Casting Mould by Numerical Simulation ................................................................ 72 

Zefeng Han, Engang Wang, Lin Xu 

CFD Simulation of the Cavitation Behaviour in Single Jet Process Via Outlet Pressure ................................... 78 
Hao Zhang, Xinjie Chai, Shihao He, Facheng Qiu, Zhiliang Cheng 

Particle Number Measurement and Its Numerical Simulation of the Airborne Particle Counter by 
‘Post-Collection-Check’ ..................................................................................................................................... 86 

Z L Gao, G L Zeng, Q D Cheng, R J Wang, W H Zhang, F Q Wang, J Chen, J P Wu, J Guo 

Simulation Analysis of Double-Effect Seawater Desalination System Using Compression Heat 
Pump................................................................................................................................................................... 95 

Yanping Xiao, Hao Yuan, Jiubin Shen, Siyuan Yan 



Numerical Calculation of Solid-Liquid Two-Phase Flow in Open-Design Vortex Pump ................................. 104 
Xiongfa Gao, Weidong Shi, Junhua Wang, Hongzhong Lu, Jiabin Wang, Wanli Meng, Jiamin 
Jin 

Fault Analysis and Elimination of Hydraulic Driving System for Rubber Rig in Coal Mine ........................... 111 
Fenglei Chen 

Research on Momentum Parameters of Tailings Dam-Break Mortar ................................................................ 117 
Hongkang Zhou, Yanzhang Liu, Liang Shan, Wenjie Wang, Huabing Cao 

Numerical Simulation of Low Frequency Oscillation in an Aeroacoustic Wind Tunnel .................................. 124 
Ruixuan Ma, Hu Li, Shuaibin Han, Conghai Wu, Shuhai Zhang, Xunnian Wang 

Efficient Shock Capturing Based on Parallel Adaptive Mesh Refinement Framework.................................... 131 
Weihao Li, Jian Xia 

Study on Impeller Configuration Strategy of Dredger Pump with Different Conveying Distance .................. 143 
Haifei Zhuang, Mingming Liu, Yongding Wu 

Numerical Simulation of Solid-Liquid Two-Phase Flow in Non-Clog Pump .................................................. 151 
Xiongfa Gao, Junhua Wang, Hongzhong Lu, Weidong Shi, Junli Duan, Wanli Meng, Jiamin 
Jin 

Design of Hydraulic System of Microcomputer Governor for Small Turbine ................................................. 158 
Minchao He, Huali Hu, Hongwei Quan, Qibo Liu, Bingsen Chen 

Damage Characteristics of Roadway Wall Under the Impact of Gas Explosion .............................................. 165 
Zhenzhen Jia, Shujuan Li, Qing Ye, Wenxue Ding, Yangzhou Teng 

Analysis and Calculation of Hydrodynamic Pressure on Asphalt Pavement .................................................... 172 
Xueying Zhao, Baofu Ma 

Optimization of Brayton Cycle CO2-Based Mixed Working Medium for Marine Low-Speed Diesel 
Engine Flue Gas Waste Heat Recovery ............................................................................................................ 177 

Liangtao Xie, Jianguo Yang 

Hydraulic Structure Design of Changzhou Fishway Based on Optimization Calculation of 
Hydrodynamic Model ....................................................................................................................................... 189 

Rui Ji, Jing Li, Bingsen Chen 

Numerical Simulation Research on the Effect of the Rotor Passage Cross-Sectional Dimension on 
the Performance of Gas Wave Ejector .............................................................................................................. 197 

Yiming Zhao, Qing Feng, Dapeng Hu 

Singularly Perturbed Solution of Non-Fourier Temperature Field with Mixed Boundary Value 
Dual-Phase Delay with Thermal Conductivity Jumps ...................................................................................... 205 

Liping Bao, Yanan Jiang, Liqun Wu 

Numerical Study on Gas Blown in Tundish Side Walls ................................................................................... 220 
Feng Zhou, Yonglin Huang, Hexuan Niu, Mengjiao Geng, Tianyang Wang, Yuqian Li, Binshan 
Zhang, Chao Chen 

Research on the Performance on Frost-Free Air Source Heat Pump with Waste Heat Desorption .................. 227 
Zhaorui Zhao, Hao Yuan, Sen Gao, Yafen Tian 

Study on the Mechanism and Kinetics of O3/H2O2 Advanced Oxidation Reaction .......................................... 234 
Leilei Feng 



Analysis of Pavement Performance for Nano-CaCO3/SBS Modified Asphalt Mixture ................................... 242 
Pei Sun, Ke Zhang, Yun Xiao, Zijun Liang 

New Paper-Based Microfluidic Analytical Devices for Kojic Acid Assay Based on Double-Sided 
Adhesive Tape .................................................................................................................................................. 248 

Jian Wang, Jing Hu, Bo Xiao, Tong Yang, Jingye He, Peng Yu 

Hydrogen-Oxygen Balance Method is Used to Measure Hydrogen Consumption in Fuel Cell 
Vehicles ............................................................................................................................................................ 255 

Ting Guo, Jun Li, Shiyu Wu, Fang Wang, Rongliang Liang 

Discussion About the Relationship Between Coating Life and Cathodic Protection Current Density 
of Offshore Pipeline ......................................................................................................................................... 263 

Xue Li, Dan Wang, Changsuo Dong, Weimin Jiang, Jie Sun 

Research on Thermal Balance Test and Evaluation Technology of Fuel Cell Vehicle ..................................... 274 
Ting Guo, Xueyan Jin, Rongliang Liang, Shiyu Wu, Zhenyu Nie, Zhijun Wang, Guozhuo Wang, 
Fang Wang 

The Use of Slag and Red Mud for the Synthesis of a Slag-Based Cementitious Material ............................... 285 
Hong Quan, Huijuan Yu, Dongpeng Lv, Yuancheng Li 

Parametric Analysis of the Static Behavior for Stainless-Steel Beam-Column Connections ........................... 291 
Xueliang Qiao, Yuanqing Wang, Lianguang Jia, Tianxiong Zhang, Guangyu Qiao 

Preparation and Properties Research of Manganese Dioxide-Polyaniline Electrode ....................................... 302 
X L Zuo, Q Yi, K C Gu, H Yan, J Wang, J H Shu 

Liquid-Infused Surfaces with Anti-Corrosion on Magnesium Alloy ................................................................. 311 
Qianqian Cai, Jinkai Xu, Zhongxu Lian, Huadong Yu, Jian Li 

Effect and Mechanism of Ca2+ on the Corrosion of Hot-Rolled Strip in Turbid Ring Water 
Containing Cl- and SO2-

4 .................................................................................................................................. 317 
J W Xue, W Yu, Y L Chen 

Optimization of Ultrasonic-Assisted Aqueous Two-Phase Extraction of Flavonoids from Hawthorn 
Leaves Using Response Surface Methodology ................................................................................................ 324 

Junsong Liang, Hao Zhang, Chuanhe Zhu 

Study of NH3-SCR Catalyst Combinations Based on Diesel Engine Exhaust Emission Mechanisms ............. 331 
Xinyang Wang, Yan Yan, Cheng Zhang 

Low Viscosity Polyurethane Modified Epoxy Resin Grouting for Steel Ring Reinforcement of 
Subway Tunnel ................................................................................................................................................. 338 

Liang Huang, Ming Xiao, Weilong Li, Shuguang Bi, Jiagong Tang, Xianmeng Luo, Jianhua 
Ran 

Influence of Abrasive Hardness on Chemical Mechanical Polishing of 304 Stainless Steel ............................ 343 
Xiaojun Cao, Mingpu Xue, Zhichao Qi, Zhongtang Li, Jianxiu Su 

Aerodynamic Characteristics of Supersonic Separator for Natural Gas Processing ......................................... 349 
Chong Wang, Yizhen Li, Mengqi Zheng, Ke Wang 

Effect of Alkaline Earth Metals Doping on the Electronic Structure, Magnetic and Optical 
Properties of g-SiC Monolayer System by First Principles Calculation ........................................................... 359 

Deming Ma, Hongbin Wei, Yang Shen, Zhen Cui, Enling Li, Lin Zhang 



Preparation and Characterization of Fluorine-Free Superhydrophobic and UV-Resistant Cotton 
Fabric ................................................................................................................................................................ 366 

Runlian Liu, Pingping He, Zhongwei Xiao, Shiwei Li, Shuguang Bi 

Author Index 
 




