Aug 21 – Test deployment of LST 49 (#2, Homer 90) and 50 (#1, Homer 34)
· Test went well.  Calm conditions with lots of humpback whales to entertain us
· Departed at 9:30; deployed LST; water density at 100m was 1026.073
· LST 49 was deployed first. 
· I noticed the bottles were leaking.  We lengthened the first link to better align the plungers off the cam.  I think we should switch from monofilament to wire to avoid creep.
· Dove to 139m, then drifted up to ~100m with piston centered at 37.  The range appears to be 0-88, so 44 would be target center so we’re 7 units too heavy. If 88 units =200cc, than 2.27 cc/unit.  We’re 16g too light
· New ascent weight for LST 49 (#2) is 1849
· LST 50 was a clean deployment
· Dove to 197m, railed piston to 88 and then settled in at 105m with the piston at 74. 74-44=30*2.27=68.1g heavy
· New ballast weight for LST 50 (#1) is 1832
· passed 16m at 173513; passed 133m at 174025; 117m in 312 secs = 37.5 cm/s with a 3 kg descent weight (1/2 old weight, adjusted for seawater)
· 3000g=CdA(37.5cm/s^2); CdA= 2.13
· If we’re only 100g heavy, it should take 25 min to get to 100m based on 100=2.13 x^2; x=.068 m/sec or 6.8 cm/sec
· Drifted up from 197m @174423 to 113m @182104; 84m in 2201s = 3.8 cm/s when we were 168g buoyant
· 32g=CdA(3.8^2 cm/s); CdA=2.21
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Aug 20, 2013 – LST #1 (S/N xxx50)
· Used the same 3507 proof weight
· De-aired at the surface by inverting
· Weighed 1464 g at 1m depth; 2042 g buoyant
· Weighted 1591 at the 10m;1916 g buoyant
· 127g of compressed air – Twice the trapped air from the last test, and 11 g at 100m
· Go with a 1900 g ascent weight for LST #1
-----------------------------
Aug 16, 2013 Test deployment of 49 (#2)
· Results:
· Vehicle floated straight back to the surface
· Put it back in the tank with its 1717g ascent weight and the 3507 proof weight
· Weighed 2840g, or 667 g buoyant
· Weighted 3310g, or 197g buoyant, after surface de-bubbling
· 470g of entrained air at the surface
· 3371 at 10m or 136 g buoyant or a 61 g change
· Yesterday it was neutral at 10m with 1979 g ballast
· Today it was neutral at 10 with 1853 g (1717g + 136g), which is 126 g less than yesterday
· 61 g buoyant at 10m today and 116g yesterday – this reduces the delta to 71g – close enough
· Check against estimated buoyancy based on speed of ascent
· During descent, with a 7.22 kg force, the speed was 21.9 cm/s
· Drag = CdA * (v*v) where CdA is the effective drag coefficient; Drag=7.22, v=21.9
· CdA=15.05 g/(cm/s)2
· Use CdA with ascent speed of 4.5 cm/s before piston moved
· Drag= 15.05* 4.52=304g
· Use CdA with ascent speed of 1.97 cm/s after buoyancy was decreased by 200g at 100m
· Drag=15.05 * 1.972= 58g
· 304g-200g=104 g ; 46 g of error – it seems to have slowed more than a 200g change should have slowed it – was it going slower before, or faster after?
· Above 50m the ascent speed increased to 2.6 cm/s
· Drag = 15.05*2.62 = 101g
· How much air was still on the vehicle at 100m?
· 470g at the surface; use P1V1=P2V2 – 1(470)=11V2  = 42g
· How much air was on the vehicle at 50m?
· 78g, or 35 g more air – about the difference we saw based on speed (43 g)
· So, if we had de-bubbled the vehicle at the surface it would have been about 40g heavier at 100m, which wouldn’t have been enough to offset the upward ascent.  De-bubbling will help with control, so assume the 42 g is removed next time.
· Need to add 58g, plus 100 more to center the piston minus the 42 g of air (116 g total)  to the 1717 ascent weight = 1833g.
· This is 20 g less that the weight needed in the tank at 10m with 122 g of trapped air at the surface (61g at 10m)
· buoyancy difference 1026.6 at 100m at 1023.7 tank water
· 82.08 kg vehicle that is neutral in 1023.697 water must displace 0.0801799 m3 of water, so this is the vehicle volume.  In 1026.6 water (density at 100m) the vehicle will displace 82.312kg, or 232g more water, so it should be 232g more buoyant at 100m than in the test tank. – not sure why this doesn’t seem to be the case.  Colder vehicle displaces less water?

Aug 15th
LST #2/3049
Re-ballasting LST#2 after upgrades that included:
-Longer funnels, with 4” UHMW plate extensions
- 3rd Seabird catch with shallow (.040 mono) guillotine trigger, removed extra toggle
- all of this only added 7g of water weight
-  Add 230 g for Homer plus clamps
- subtract 31g by switching from LF to MF
Total change is 206g heavier
-I don’t see the old #2 ballasting, but I know the estimated value based on tank trim was 1682 (before dive and final adjustment) and we had added a 278h correction factor based on the error from the first vehicle, so it must have needed a 1960g weight to be neutral at 10m in 1023.5 water.  - --We added 206g of stuff, so I’d expect the new tank trim weight for neutral at 10m to weigh (1960-206) 1754g
Air weight: 174lb + 2.6 lb ( home + clamps) = 176.6lbs; plus 3505g proof weight = 184 lbs (83.61kg)
-Removed ascent weight and added a 3505 g proof weight (water weight)
Weighed 1410 g at surface and 1526g at depth – 116g of air
	-116 g delta – which is about what we had in other tests (107g)
	At 100m this should be a 231g loss in buoyancy from neutral at the surface; 1410+226=1636g negative at 100m; 3505-1636=1869 ascent weight needed based on entrained air
Water temp was 19.825 and salinity was 33.542 psu
	Convert to density with online converter (http://www.es.flinders.edu.au/~mattom/Utilities/density.html) 1023.697 kg/m3 – was 1023.5 last time
	82.08 kg vehicle that is neutral in 1023.697 water must displace 0.0801799 m3 of water, so this is the vehicle volume.  In 1027.4 water the vehicle will displace 82.377 kg or 297g more water, so it’ll be 297g more buoyant than in the tank
Adjust proof weight for neutral at the bottom of the tank: 3505-1526=1979g with entrained air in 1023.697 kg/m3 water.
	Expected the weight to be 1754, but it is 1979 a 225g difference
· Check for water density difference
· 83.61kg air -1.526 = 82.08kg vehicle is neutral in 1023.697 water is moved to 1023.5 water: 82.08 * 1023.5/1023.697=82.064, or 16g different.  More dense now, so need to reduce correction factor by 16 g 228-16=212g
· We can either just correct for the known changes (perhaps the batteries or something else is different) or use neutral at 10m in tank -212g correction factor, or calculate entrained air and density difference
· Neutral in tank at 10 was 1979 – 212 CF= 1767 ascent weight
· Neutral in tank  + density change – entrained air: 1979 + 279 density diff + 231 entrained air = 2027 g ascent weight
· Adjust old value: 1731 – 206 = 1525 g ascent weight 
· –we don’t know how buoyant the homer+float was, this would have to be added to the 1525
· Still worried about unknown changes…. (batteries, modem, Scripps changes…)
· Go with known measurements, but error on light side. 1767-50g=1717g
· -------
--------------------------------------

April 2013:
LST #2/3049 ascent weight:  We started with a 1682g ascent weight – based on neutral in tank at 10m in tank + 278g;
 then I removed 50g before the dive: 1632g.  Then we added 191g (air) from the ROV and the vehicle was ~65g negative (based on Solo piston position) from neutral.  Convert air weight to water weight: 191 *.87=166g.  1632+166-65=1732g in seawater – correction should have been 228g (1731-1682=50, then 278-50=228)
LST #1/3050 ascent weight: Post dive plots showed 3050’s piston at 80 with the vehicle ascending, and down to 20 for a descent: neutral at about 60, so add 60 g more weight to center piston.  New ascent weight for #1/3050: 1900g in seawater (1840+60)


------------------------
March:
When we deployed the LST #1 (3049), we expected it to be ~200g buoyant, with the piston centered, but we found the vehicle hovered without any extra ballast so we didn’t need to add the 200g to ballast the vehicle.   Unfortunately, we don’t have a record of where the piston was during the dive but we were surprised to find the vehicle was able to arrest it’s upward motion with active ballasting.  I’m guessing the LST was still about 75g too buoyant since it would have been able to retract the piston fully to offset that buoyancy and just barely be able to stop its ascent.  I think we should add between 25 and 75 g to the 1815g (wet) ballast weight.  Let’s error on the safe side and add 25 g for a water weight of 1840g. 
Now, why was I off by between 125 and 200 g?  The density conversion was pretty straight forward, so I assume I under-estimated the amount of air entrained on the vehicle.
Tank water density is the same as it was: 32.7 psu (1023.5 kg/m3) so we can repeat the process for the new vehicle.  For a neutral vehicle in the tank, the ballast weight for  #1 was 2118g -278g corrector to get 1840.  We estimated the air in vehicle #2 to be 102 g, which was about the same as on #1 (268g at surface, 370g at the bottom = 107g), so I suggest we simply reduce the ballast weight to attain neutral buoyancy in the tank by the same correction factor used on #1, e.g. 278g.
We’ll
--------------------
Jan 2013
Here’s the data from the LST ballasting:
Air weight of a fully assembled LST: 173 lbs (78.47 kg)
Ascent weight added to attain neutral buoyancy in the tank: (2.118 kg)
Total weight (LST + ascent weight) = 177.67 lbs (80.59 kg)
Compensate for entrained air:
Add a 819 g proof weight
Delta buoyancy between surface and bottom of tank: 107 g (weight of LST+819g proof at bottom (880g)– weight of LST+819g proof at surface (773g) 
Estimated displacement of entrained air at the surface (based on P1V1=P2V2): 214 cc
Estimated displacement of entrained air at 200m: 11 g (based on P1V1=P3V3):  10.7 cc
Extra ballast (over neutral trim at surface) needed to compensate for entrained air at 200m: 203.3g  (214g – 10.7 g)
Reduce 203g from the 2,118 g ascent weight to be neutral at 200m in water with tank water density: ascent weight =1915 g
Compensate for change in density:
        Total weight of LST with ascent weight: 80.385 kg.  If this is neutral at 200m in water with a density of 1023.5 (tank water), the volume would be: 0.0785 m3; (80.385/1023.5)  
        If the LST were moved into water with a density equal to what we’ll find at 200m near M1 (1027.4 kg/m3)  it would displace: 81.69 kg of water
        Add 306 g  - heavy ocean water minus tank water ; (81.69kg - 80.385kg)
Total ascent weight: 2,118g -203g (for air) + 306g (density change) = 2,015g
Before deployment, reduce ascent weight 200g to ensure vehicle is positive.   Total weight of new ascent weight: 1815 g
Expect to add ~ 100g, then ~ 50g, then ~25g, then three 7g weights and it’ll be 3 grams positive




