CTD AUV Acoustic Test Protocol

San Diego Transdec Facility

10 March 2003

Attenuation Measurements

Conducted by insertion loss method with samples of shell material clamped near the  

 receive hydrophone.

Conducted at 3 frequencies (10 kHz, 100 kHz, and 300 kHz).

Use short duration pulses (50 to 100 % BW).

Test Objectives 

Background noise established in the test tank prior to vehicle data collection

All measurements taken with the syntactic foam in place (due to time constraints)

Priorities: 


Self Noise



Basic acoustic output of standard vehicle 



Comparative test of modified tailcone – modified gear box

            Acoustic Cross Coupling



Test core AUV acoustic devices for interference




With tailcone running




Without tailcone running



Payload interactions with core vehicle 


Hull Material Loss



Retest of previous hull material tests – attenuation 


Identify noise paths (time permitting) 

AUV Measurements

Configuration
H1 - Place the Transdec Facility’s #452 transducer centered in the tailcone section.

H2 - Place one Reson hydrophone with internal preamp near 19-30 kHz USBL 

H3 - Place one Reson hydrophone with internal preamp near 300 kHz DVL.

H4 - Place one Reson hydrophone without internal preamp at joining ring where Multibeam will be mounted - 200 kHz range.

H5 - Place one Reson hydrophone with internal preamp near 7-12 kHz SBP 

H6* - Place one Reson hydrophone with internal preamp near 300 kHz DVL.

H7* - Place two Reson hydrophone without internal preamp near 120 kHz and 420kHz Side scan sonar 

H8 - Place a separate Transdec Facility broadband hydrophone 1 meter to starbard (or port) of the AUV in the plane containing the horizontal midline of the AUV.

H9 - Place a separate Transdec Facility broadband hydrophone 1 meter in front of the AUV nose in the plane containing the horizontal midline of the AUV.

Cable all hydrophones through appropriate preamps back to the Transdec Facility’s data recording system.

* The SSS and SBP hydrophones maybe optional if the devices themselves can be tapped into to record the noise and harmonics picked up from other devices.

Hydrophones positioned per the following chart: 
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Hydrophones are soft mounted
Instrumentation: (Locations should be measured from a fixed point in the tailcone, pictures should be taken for purposes of record)

Test schedule: We have 4 hours of time at the tank. We can accomplish prep and most of the in-air testing while Scripps is running in the tank. (Sib - testing of the in water portion should be based on your chart. We should allot a time for each test to be sure we maximize things. We may find that some tests are not able to be completed and we can plan now for the extra time in the morning to complete them or decide what we can cut)
Hydrophone table

	Transducer No.
	Frequency 
	Location - as measured from tail and off vehicle CTR

	H1
	
	

	H2
	
	

	H3
	
	

	H4
	
	

	H5
	
	

	H6
	
	

	H7
	
	

	H8
	
	

	H9
	
	


Acoustic Tests-  (Sib making a chart) 

Record on all hydrophones simultaneously

Run through all appropriate transmit permutations of the DVL, USBL, thruster, and actuators.

DVL - 300 kHz transmit (look up permutations and arrange to test)

USBL - At its set transmit frequency (24 or 27 kHz)

Thruster

0 rpm (Baseline measurement for all experiments)

100 rpm

200 rpm

100 rpm

Rudder Actuator

0 to10 degree motion.

10 to 0 degree motion

Elevator Actuator

0 to10 degree motion.

10 to 0 degree motion

[ Data Collection equipment per the test facility - we need to complete this for our records ]
The chart will be based on Sibs chart with some modifications possibly as we review it. Test number and so forth will be included with tail positions etc. etc.
	Operating Condition
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	Elev
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


Appendices: 

Chandler notes: 

I just checked with Drew Gashler to find that the only acoustic systems on the CTD AUV are the 300 kHz RDI DVL and the 19-30 kHz USBL, along with the thruster and actuators.

I therefore suggest the following tests:

Self Noise Tests.

I suggest that we place one of our two 5-500 kHz Reson hydrophones with built in preamps near the DVL and USBL.  Howard McMannis (SSC-SD) has an additional 5-100 kHz hydrophone we can place within the tail section close to the thruster and actuators. It measures about 1" dia. x 12".  A cable will need to run out one end.  Howard can record up to six signals simultaneously at 20 MHz to 12 bits, so there will be no need to bring down a scope.   The protocol will be straight forward. ping one of the three and listen to the other two.  We can run the thruster and actuators through some paces as desired (0, 100, 200, 300 rpm) (0-10 degrees, 10-0 degrees).

Source Tests.

There is no ability to rotate a receive hydrophone about a specific source unless it is at the center of rotation of the vertical mast that will be supporting the AUV.  I suggest that we not try to get any beam pattern data off of the sources.  We should instead take some time to place the receive hydrophone at the on-axis signal peak at 1 meter and get an on axis source strength reading.  We can get beam pattern info from the manufacturer.

Shell Material Attenuation.

There is a 1" dia. rod with a 3/8" threaded hole in the end that extends from the mast into the tank.  We will want to prepare a bracket with a 3/8" hole in one end that extends out about 6" from the hole, makes a 90 degree bend downward, and attaches to a piece of shell material about 1 foot below the bend.  We should try to get as large a piece of shell material as we can get for this test up to about 1 meter square.  We should at least get something that is 0.5 m x 0.5 m.  We can use some of the curved sections of the AUV if necessary.  We should choose a few pieces from different batches if possible.  I will measure attenuation from about 5 kHz to the highest frequency Bruce McMannis can transmit up to 300 kHz.  I will need to check back with him next week on what he can support.

Preparations.

I will get the hydrophones and associated electronics pulled together.

I will want access to the CTD vehicle next week to make certain the new and larger hydrophones can be placed near the DVL, USBL, and tail section.

I will need help finding some shell material.

I can probably scratch a bracket together from what we have in the lab.

General Info:

The test tank is 200 ' x 300 ' x 12 meters and is hemi-ellipsoidal in shape.  A bridge with equipment house at the center extends over the short axis dimension of the ellipse.  The vertical shaft can be lifted, the floors removed, and the shaft extended through the floor into the test tank.

Bellingham notes: 

I would think that the 'acoustic friendliness' of the vehicle in the 7-15 kHz band (LBL) would be EXTREMELY important.

0 





0 





0 





H11





Side View





Top View





0 





1/2 L





H11





H21





H21





H31





H31





H41





H41





H51





H61





H71





H71





H81





H81





H51





H61





H91





H91











