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Exploring Effect of Carrier Appendage on Drag and Flow
Noise of Carrier of Multid.oad AUV

Pan Guang Shi Yao Du Xiaoxu Yang Zhidong

( School of Marine Science and Technology Northwestern Polytechnical University Xi“an 710072 China)

Abstract: After separation of loads from multidoad AUV ( autonomous underwater vehicle) the carrier did not
have good hydrodynamic characteristics of the original shape of multidoad AUV. How to reduce the drag and flow
noise of carrier has great significance. After carefully studying the ideas in Refs 4 and 5 we came to the idea of
adding appendage to carrier leading to the exploration mentioned in the title. This exploration is explained in sec—
tion 1 2 and 3 whose core consists of ‘First the LES ( Large Eddy Simulation) with the Smagorinsky model and
the FW-H equation based on Lighthill acoustic theory were adopted to simulate the flow field and the sound field of
the carrier with different kinds of appendages. Then the drag and flow noise reduction mechanism of the appendages
with different shapes and sizes was examined on the basis of the analysis of the flow field.” Numerical simulations
are performed in section 3. The simulation results given in Figs.5 through 12 and Tables 2 through 5 and their a—
nalysis demonstrate preliminarily that: ( 1) the match between the length and diameter of the cylindrical appendage
has effect on the drag and flow noise reduction; (2) the relationship between hemispherical appendage diameter
and its drag and flow noise reduction effect is monotonically positive. Section 4 presents our preliminary main con—

clusions which we believe is helpful to the future design of multidoad AUV.

Key words: acoustic fields autonomous underwater vehicles computer simulation drag coefficient drag reduc—
tion finite volume method flow fields functions large eddy simulation mesh generation models
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appendage AUV carrier drag and flow noise reduction Lighthill acoustic theory



