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Apparatus for testing hydrodynamic performance character-
[73] Assignee: The United States of America as istics of an object is operative for remotely manipulating the
represented by the Secretary of the object using standing acoustic wave fields. The object is
Navy. Washington. D.C. provided with a plurality of internal solid bodies. each
having a region of ordered voids. The object is placed in a
[21] Appl. No.: 09/110,737 fluid flow tunnel. and standing wave fields are propagated
. through the fluid by means of transducers mounted on the
(22] Filed: Jun. 29, 1998 walls of the tunnel. The wave fields align the ordered voids
[51] Int. CL7 G10K 15/00 in the solid bodies. anq the alignment forces are transmit.ted
(52 US. Cl oo 73/570.5: 73/148; 180/0.5  '° the bodies resulting in movement of the object. Matching
. pairs of transducers can be employed to create movement in

[58] Field of Search ........cocoveeeereennnne 73/570.5. 148. roll, pitCh. and yaw directions. Once a static pOSiﬁOll of the -

73/147: 181/0.5 object is established by adjusting the power levels of the
various transducers. movement of the object is accom-

[56] References Cited plished by introducing ordered frequency shifts into the
: wave fields. or by physically moving the positions of the
U.S. PATENT DOCUMENTS transducers relative to the object. Drag measurements can be
5006266 4/1991 Schram ... 73/570.5 calculated from the different transducer power levels
5203200  4/1993 Watkins et al. ..., 73/570.5 ~ FCQuired to maintain a static position of the object under
varying fluid flow conditions and object orientations.
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