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Optimization of deflector plate structure parameters for hot air
circulation heating machine of asphalt pavement

LIU Zeyuan', ZHANG Hongli'* , ZHANG Qingmei’, WANG Yiging'

1. School of Engineering Machinery, Shandong Jiaotong University, Jinan 250357, China; 2. Road Engineering Technology
and Equipment Research Institute, Jiangsu Industrial Technology Research Institute, Xuzhou 221004, China

Abstract;In order to improve the efficiency of hot air circulation heating for asphalt pavement, this study
focuses on the deflector plate in hot air circulation heating machines. Using finite difference method and Taylor
series expansion, a numerical solution for jet impingement heat transfer is developed, a fluid-solid coupling heat
transfer model for asphalt pavement is established. Finite element software FLUENT is employed to simulate and
analyze the heat transfer field of hot air jet impingement, investigate the influence of inner inclination angles
(45°, 50°, 55°, 60°, 65°, 70°) and outer inclination angles (30°, 35°, 40°, 45°, 50°) of the deflector
plate on heating efficiency. Orthogonal experimental design is used to design 30 sets of experimental schemes.
Temperature field distributions of asphalt pavement under different inner and outer inclination angles are
obtained. The hot air circulation heating duration for specific temperature targets is calculated and the structural
parameters of the deflector plate in hot air circulation heating machines are determined. Results show that when
the inner or outer deflector plate inclination angle remains constant, heating efficiency first decreases and then
increases as the outer or inner deflector plate inclination angle increase. The higher heating efficiency of hot air
circulation heating asphalt pavement is achieved when the inner and outer deflector plate inclination angles are
60° and 40° respectively.
Keywords: hot air circulation heating; deflector plate; inclination angle; fluid-structure coupling;
heating efficiency
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efficiency in traffic cone retractable device, a new design of traffic cone retractable device and optimization of
key components are proposed. The finite element analysis software ANSYS Workbench is used to optimize the
design of the integrated framework, which accounts for the largest proportion of mass in the traffic cone
retractable device. Static analysis is performed on the integrated framework under extreme working conditions.
Based on the optimal space-filling design method, the experimental design is carried out, and the response
surface fitting is carried out by genetic aggregation method. The design point, goodness of fit and related
sensitivity diagram are obtained, and the influence of structural size parameters on geometric quality, total
deformation and equivalent stress is revealed. The multi-objective genetic algorithm NSGA-II is employed for
optimization to obtain the best optimization scheme. The results show that compared with the original model, the
optimized model reduces mass by 30. 6% while meeting the requirements for material yield strength and
structural stiffness design.
Keywords : traffic cone retractable device ; integrated framework ; static analysis; response surface fitting; multi-

objective genetic algorithm NSGA-II
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