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Tank Test Two - Plan
Assumptions:

1. The motherboard IS present.  
2. The load controller boards are NOT present.  A temporary wiring harness supplies power directly to the necessary instruments
3. The vehicle is fully assembled excluding the propeller and the mechanical drop weight assembly, but including the burn wire.
Dry Lab Tests
Measure the motor efficiency with the dynamometer for the following cases:

1. No load.  Do this test at 90:330 rpm in 30 rpm increments.
2. Expected load for the vehicle flying (see Yanwu’s e-mail) at 90, 150 and 300 rpm.
3. Bollard load; 30.6, 85.0 and 340 mNm at 90, 150 and 300 rpm respectively.
Assemble the vehicle, excluding the propeller and the drop weight.   Put tape (spiral pattern) on the propeller shaft to aid visual detection of rotation.
1. Test (dry) Freewave modem in the lab with the antenna in the new mast.
2. Disconnect the tether, verify that the CPU boots up and runs normally on battery power.  Perform all the following tests on battery power without the umbilical.

3. Test rudder and elevator motion and range.  Verify that they move through the full range without binding when commanded by the operator.

4. Re-verify open-loop battery motion and VB operation after closing the vehicle.

5. Re-verify motor and shaft operation with the vehicle closed and dry.

6. Verify that Gps, Ir and Argos antennas are all present in the new mast, and hooked up.   Roll the vehicle out on the back deck.  Start the Argos transmitter.  Test GPS and Ir.
7. Perform the Spartan compass calibration.  Try spinning the motor to see if the compass reading is affected.

8. Roll the vehicle back into the lab.  Verify negative-feedback control of heading and pitch.   Start the test mission Lab1.xml, move vehicle horizontally and vertically in the cradle, and verify that the rudder and elevator moves in the opposite direction.  Plot the data with Matlab and Google Earth.  Check that the Spartan compass and tilt sensor are producing reasonable values. (Rob)

9. Test the manual weight drop feature (New – Brian).  Issue the command, then verify that the burn wire has the correct voltage applied.

10. Test emergency board operation.  Start Lab1.xml and then manually kill the flight code (the “app”).  Verify that the code restarts.  Kill it repeatedly, creating a situation where the emergency board should activate.  Verify that the:

a. Drop weight burn wire has voltage applied.

b. Propulsion is off.

c. Load controller bus is off.

d. Freewave is on.

e. GPS is on.

f. Ir is on.

11. Check for Argos email fixes transmitted during Test 6, the outdoor test on the back deck.  Turn off the Argos transmitter.
Tank Tests
Rig up an external 1kg weight bag that simulates the drop weight, so that when the wire burns the bag drops, but the bag is on a line so we can still retrieve it from the bottom of the tank.  Connect the umbilical and put the vehicle in the tank.

1. Measure the power consumed by the motor at 90-330 rpm (prop still not attached), vehicle submerged, in increments of 30 rpm.  We’ll subtract the bench no-load power measurement from this to get a drivetrain efficiency (water windage loss) number.

2. Pump 1/3 of the oil (333 ml) outside of the housing with the vehicle dry.  
Disconnect the umbilical, and switch over to battery power.  

3. Ballast neutral and trim level with 333 mls pumped out. (Thomas)
4. Suspend the vehicle from the fish scale.  Set buoyancy fully negative (about 3.3 N) using the Freewave.   

a. Measure weight just below the surface.

b. Estimate entrained air by comparing weight at 9m depth.
5. Pump the oil fully out for maximum buoyancy. With the vehicle free floating in the tank, verify that the Freewave still works. Test data transfer and note data rate.  Check vehicle roll angle, stability and antenna height. (Possibly log Ahrs).  
6. Pump oil into the vehicle and adjust vehicle pitch (move batt.) to determine minimum buoyancy needed to hold the antenna aloft. 
7. Pump the oil back to neutral buoyancy.  Run the mission Lab1Battery.xml, which moves battery to full forward and aft positions, and then pumps the vehicle fully positive. Submerge the vehicle and leave it adrift in the tank, except for a tag line, while the mission runs.  After the vehicle surfaces, transfer the data over the Freewave and check vehicle pitch with Matlab plots.  

8. Test the CTD depth sensor. Pump the vehicle negative. Use a line to manually lower it to various depths with Lab1.xml running.  Pull it up to the surface, transfer data using the Freewave, and verify that the depth sensor output changed and read correctly.  
9. With the vehicle still negative, run the constant-depth mission Lab1Depth.xml (prop not attached, but shaft spinning) while manually lowering the vehicle below, than raising it above the setpoint.   Verify that the elevators always turn to oppose the depth error.
10. Pump the oil fully in to make the vehicle negative.  Start the mission Lab1Abort.xml, and manually lower the vehicle below the abort depth.  Verify that the prop shuts off, the bag drops, and the vehicle ascends and gets the antenna mast out of the water.  Verify that the Ir and the Freewave are on.  An objective of this test is to verify that releasing the weight creates sufficient buoyancy to get the antenna out of the water in the worst case where all of the oil is inside.
Harbor Tests

Roll the vehicle down to the dock.  Turn the batteries on.  Turn on the Argos transmitter and also the NAL.  Telnet in over the Freewave.

1. Verify that our shore network is receiving Ir SBD messages with the correct GPS location.
2. Float the vehicle in the water and verify that the Ir and Gps are still working, and that our shore network is still receiving the Ir e-mails. Try moving the Freewave base further away to verify that it has sufficient range.  
3. Verify that Argos is working in the water.  Confirm there are satellites in view with JPASS, and that our network is receiving correct Argos messages.

4. Retest the emergency board with the vehicle in the water.  Verify that when the flight code is repeatedly killed, the emergency board activates and that we are getting Ir emergency SBD e-mails, and that the Freewave is on.
Turn off the Argos.

Tasks Deferred to TT3
1. Test the Dvl.
2. Test altitude abort using the Dvl altimeter.
3. Test the entire drop weight system, including the mechanical housing, when it’s in the vehicle.  Verify that the software detects that the weight has dropped.
4. Test the mechanical drop weight guillotine (how??).
5. Load controller tests.
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