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Fig. 1 Variant design scheme
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Fig. 2 Variant mechanism design scheme diagram
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Fig. 3 Cambered slipway schematic diagram
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Fig.5 Mechanism arrangement diagram
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Fig. 6 Real car mechanism arrangement diagram
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Fig. 7 Real car photos
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Tab.1 Resistance of sedan form
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Tab. 2 Resistance of hatchback form

X 2RI /N BB /N BAET/N IR
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Fig. 9 Measuring points distribution of vehicle
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Fig. 11 Cross sections distribution of tail
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Fig. 12 Velocity vector on different cross sections
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Fig. 13 Turbulent kinetic energy on different cross sections
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Design of vehicle with variable volume trunk

and numerical simulation analysis of its external flow field

XIE Rui-xue', ZHANG Ming-heng'*, HU Ping"™'*, WANG Shuai', ZHAO Xiu-dong'

( 1. State Key Laboratory of Structural Analysis for Industrial Equipment, Dalian University of Technology
Dalian 116024, China;
2. School of Automotive Engineering, Dalian University of Technology, Dalian 116024, China )

Abstract: Multi-function and practicality have attracted more attention in the research of vehicle
engineering. Based on the requirements for family economic cars, more attentions are paid to the
vehicle trunk transforming. Firstly, based on the regenerated movement link theory, the structure of
the transformation mechanism for vehicle trunk is designed. Furthermore, in order to obtain an
optimal design, a numerical simulation analysis based on aerodynamic performance is conducted, and
the improvements are made with these simulation results. The results prove that the proposed
mechanical structure design conforms with the requirements and completes the transformation between
the forms of sedan and hatchback. The sedan has the smaller wind resistance coefficient than the
hatchback, and has the advantages in aerodynamics. The study results supply theoretical support and

practical basis for variable volume vehicle design.

Key words: variant vehicle design; calculation fluid dynamics (CFD); numerical simulation; drag

coefficient



