Ant farm experimental observations.
P. Goranson  9/14/06
Complete filling of the ant farm was not possible by any means attempted, short of inverting or shaking it. This included gravity filling, vibrating, puffing with air, vacuum sucking, and material injection from the bottom with an aspirator.

Observations:

1. The test was too probably too severe, that is, the passages were too narrow and contorted compared to the real geometry.

2. The materials pour and flow very freely. The brown, spherical material flows much better than the irregular grain translucent product.
3. There is no tendency to bridge or clog provided a clear passage of approximately 1/2-5/8 inch diameter is provided. Small gaps (1/16”) plug immediately with dust and pellets and this will tend to heal any potential leaks around the port boots or gaps in the MC shims.
4. When the material is packed with a plunger there is a great deal of reliancy before compaction is noted. The compaction is not significant and is broken free very readily but a change in density is obvious by a change in color in the translucent material.

5. Static cling to Lucite and painted wood surfaces is very strong. There is virtually none to metal surfaces or metallic paint surfaces.

6. The material quits flowing during filling after it reaches a slump angle of approx. 25-30 degrees to the horizontal. Filling from three places will not work unless augmented by some other means such as vibration or pulsing with air blasts
7. Vibrating the ant farm resulted in filling all but the upper 1 inch of the vertical return passages. It [vibration] is the most effective means for filling all the passages but it is very inefficient (slow). It is probably not practical. 
8. Vibrating settles and densifies the material, but is does not compact it.

9. Pulsing with air puffs from below is very effective in activating the filling process, that is, it breaks up the slump areas and it mobilizes the material. It actual seems to act like a fluidized bed.

10. Attempts to fill, with a vacuum pulled on an exit hole and material fed in an entrance hole, started well but the screen across the exit filled up and plugged almost immediately.

11. It is not possible to fill the upward dead end passages completely. An air escape is necessary.
12. The material may be readily pumped through a hose with an aspirator (grit blast gun) but the passages are evacuated of material in the region of the entrance because of the small width of the passage. A wider region would probably allow collapse and refill around the entrance.
13. Filling from below with a commercial air-entrainment powder pump may well work. The grit blast gun did not work well because it delivered too much air volume compared to the volume of the solids. It tended to blow out the material. 
· The flow needs to be primarily solids. 
· The exit must be screened or the material will fly out the exit. 

· High flow rates will plug the screen.
Conclusions:

At this writing there is no clear path forward. It is reasonable to expect that there will be voids in the insulation, no matter what means is used for filling around the VV. Contraction and expansion during operation will have a strong tendency to redistribute the fill and should reduce the voids over time. This effect will show up as a drop in the fill level which  should be monitored and topped off as needed.

