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Fig.1 Pit-type non-smooth surface
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Fig.2 Arrangements of pit-type non-smooth elements
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Fig.7 Pressure nephogram on symmetry
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Fig.9 Velocity vector in pit-type non-smooth element
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Influence Analysis of Pit-type Non-smooth Elements

Arrangement on Aerodynamic Drag of Vehicle

XIE Jinfa, Zhang Jinglong

(College of Vehicle & Transportation Engineering, Henan University of Science and Technology, Luoyang 471003, China)

Abstract. Based on the bionics non-smooth surface, pit-type non-smooth elements arranged in rectangular,
diamond and arithmetic are put on the roof of a MIRA square-back model vehicle to analyze the influence of
different arrangements on the aerodynamic drag of model. In the application of CFD, the software ANSYS is
used for numerical simulation, and results show that the pit-type non-smooth elements arranged in rectangular
can obtain the best aerodynamic drag reduction performance, and the total drag reduction rate can reach
6.52% . Further analysis reveals that the rectangular arrangement can get a better pressure drag and surface
shear stress reduction performance, so it eventually reduces the aerodynamic drag.

Key words: pit-type non-smooth element; arrangement; automobile; aerodynamic drag; influence analysis
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Sealability Analysis of Premium Connection with Cylinder/
Sphere Sealing Structure Based on FEM

ZHU Qiang', DU Peng', WANG Jianjun®, QIN Dongchen'

(1. School of Mechanical Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. CNPC Tubular Goods Research In-
stitute, CNPC Key Lab for Petroleum Tubular Goods Engineering, Xi’ an 710077, China)

Abstract; With the increasing requirements for oil and gas resources exploitation, the premium connection is
more and more widely used. The sealability is one of the important properties for premium connection, and in
view of this the paper focuses on sealability analysis of premium connection with a kind of cylinder/sphere
sealing structure based on finite element method (FEM). The axisymmetric model of the premium connection
is established by using ANSYS. Three load conditions are considered as the machine tightening torque, ma-
chine tightening torque + axial tension, and machine tightening torque + internal pressure + axial tension condi-
tions. Under these load conditions, the distribution rules of contact pressure and the VME stress of the sealing
structure are obtained by ANSYS. Through comparisons of contact pressure and VME stress with different load
conditions, the influence of tensile load and internal pressure on the premium connection sealability are ana-
lyzed. The result shows that the contact pressure and VME stress of cylinder/sphere sealing structure can meet
the sealing requirements. The paper can provide a theoretical guidance for sealing structure design optimization
of premium connection.

Key words: premium connection; cylinder/sphere structure; contact pressure; finite element method ( FEM)



