Fan Inlet Acoustics Test  (Fiat)


The 9x15 Wind Tunnel is conducting High-Speed Civil Transport (HSCT) Inlet emissions testing and recording data using three microphone rakes.  An existing translating rake obtains acoustic data at emission angles (at 0.2M) relative to the Inlet highlight at angles of 26.6 degrees and larger.  Two new rakes will be added to record acoustic data at upstream emission angles of 22.2 degrees and 15.0 degrees.  

The HSCT Inlet is “soft” mounted to the 9x15 wind tunnel’s fan rig bulkhead.  Inlet strut supports are decoupled from the fan drive rig and hard mounted to a three-axis positioning table mounted to the tunnel wall structure.   As a result, the HSCT Inlet and fan rig bulkhead have relative motion between each other.  As the fan speed increases, thermal growth and thrust forces cause the fan drive rig to move in three axes.  The motion of the fan rig is matched to the HSCT Inlet to maintain concentricity.  Concentricity is maintained measuring the relative motion between the Inlet and fan rig then signaling the three-axis positioning table to align the Inlet.

The positioning table is a customized design made from “off-the-shelf” commercial parts.  Each axis consists of an electric motor driven ball screw, an electric brake, two guide rails and four bearing carriages.  Limit switches and hard stops are used to protect against over travel.  Spring-loaded brakes are nominally engaged to hold the table position fixed until motion is required.  The brakes are electronically energized to release the drive screws and allow the table to move.    

Six position sensors are used to measure the relative position between the HSCT Inlet and the fan rig.  Three sensors act as primary and three as back up.  The sensors are bracketed to the fan rig bulkhead and target the back face of the Inlet.  The position sensors, high precision inductive type sensors, measure the gap between the sensor head and the target.  The sensors have a measuring range of 0.24 inches and an accuracy of  ± 0.002 inches.

