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Application of virtual instrument in wake measurement of road vehicle

Fu Li-min, Hu Xing-jun
(College of Automotive Engineering, Jilin University, Changchun 130022, China)

Abstract; In order to measure the velocity distribution in the wake of a driving vehicle to clarify the wake
structure,, considering the shortcomings of the traditional test instruments including their function singularity,
tedious development, high price, and difficult maintenance and update, the concept of virtual instrument was
introduced , and a virtual instrument system was developed based on hot-wire anemometer to measure the wake
velocity distribution of the road vehicles in the automotive wind tunnel by means of visual programming through
LabVIEW software, a product of National Instrument Company, USA. With this system, being without the
deficiencies of the traditional instruments in the aspects of development, maintenance and update, experiments
were made to gain the wake velocity distribution behind a certain car made in China, and the results are in
accordance with those of the numerical simulation and the former experimental research, validating the virtual
instrument system.
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Fig.1 Hardware structure of hot-wire calibration

system
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Fig.2 Virtual instrument structure of the calibration

system
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Fig.3 User interface of anemometry calibration system
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Fig.4 User interface of VI for curve fit of A, B, n
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Fig.5 Result of curve fit with King$ law
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Fig.6 Hardware structure of measurement system
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Fig.7 VI structure of measurement system
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Fig.8 User interface of the measurement system
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Fig.9 Three measured sections for wake velocity
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Table 1 Velocity in section 1
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