
Each condition was run 3 times, however several tests were 
thrown out the first round based on the mass that was collected.  
There was a clear trend that almost every test with the screen at 
3G's lost more mass than 2 or 1.5G so the subsequent tests 
collected the extra mass and resulted in an over mass.  All tests 
with over mass were thrown out and tests that lost too big a 
percentage were thrown out also and another round of tests to fill 
in gaps was conducted.

Figure 2: Fines % of total mass collected vs auger speed

This chart shows the % of mass that passed through the screen 
plotted against the relative speed of the auger.  Most of the data 
is in between the two black lines which represent the .100 mm 
split point shown in the plot below:

Figure 3: Arslan [1] plot showing the size distribution of JSC-1a 
from 3 different tons

The above chart shows sieving tests done on samples from 3 
different tons of  JSC-1a, roughly at a 50-50 split at 0.100mm for 
ton 1.  Ton 2 and 3 had a slightly higher fines split at 0.100mm, 
up to 52%  Our data from above shows the centrifugal sieve 
following relationship that this data shows , collecting fines mostly 
in the 50-52% region                                                                       
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Abstract Results Results Conclusion

For any microgravity environment traditional sieving methods 
used on earth can fail or be less effective for smaller size 
particles.  Previously a device was designed and built1 that 
uses centrifugal force created by a spinning screen to push 
material through and a spinning helical auger to create shear 
flow to sieve independent of gravity.

  1 Figure 1: Schematic of Centrifugal Sieve Concept

   Power consumption of the motors was monitored via two 
ammeters and blinding of the screen was monitored regularly 
with a camera that can take pictures of the screen in between 
tests. By determining the operating conditions that sieve 
most effectively and consume the least amount of power we 
effectively help optimize the centrifugal sieve. 

Methods

References and Acknowledgments

The Centrifugal Sieve was tested at various different 
conditions: with 1.5, 2, and 3 G's of centripetal acceleration 
experienced on the screen and with the auger moving 20, 45, 
75, and 100 RPM faster than the screen creating 12 different 
conditions.  The test order was completely randomized to 
avoid any bias that a test condition could cause.  
Approximately 150g of JSC-1a lunar simulant were used for 
all tests.

Example Procedure
-Approximate 150g of JSC-1a weighed out in cup

-Bags attached to both fines and coarse collection chute

-Both motors for screen and auger started and run for 30-60    
  seconds before depositing JSC-1a

-After the separation has visually ended, jolt mode is run(the 
screen slows down then speeds up repeatedly in a jolting 
motion to shake loose more material)

-Samples are marked and weighed at the end of all tests

After Testing
During the test data is collected on the current of both motors  
to determine the “jump” in power the motors experience 
during testing.  The 30-60 seconds before the material enters 
can be used to determine a baseline current and then max 
current is looked at for each test.  All the samples are 
weighed also to determine how closely the centrifugal sieve 
separated the JSC-1a to the split point and how much 
material was lost during the test.

The other mass related data compared was the amount of total 
mass that was lost during a test vs the screen speed

Figure 4: % of mass lost vs centripetal acceleration of screen

Regarding power there are two notable figures:

Figure 5: Spikes in power vs the relative speed of the auger to 
the screen

Figure 6: yellow-20, blue-45, green-75,red -100(rel auger speed)
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The first conclusion from figure 2 is that relative auger speed 
does have an affect on the separation.  The faster the auger 
is moving the faster material moves through, which is why 
the 75 and 100 RPM speed tests had more fines collected 
and the 20 and 45 RPM are closer to the black line 
representing a 50% split.  This is observable visually, when 
the 100 RPM tests were run you could visually see more 
fines exiting on the overs side.

Figure 4 looks at the total mass collected and how much is 
lost during each test.  Most of the tests done at 3G's had to 
be thrown out because they had lost too much mass.  Some  
had 2G tests after which explains why a few 2G tests are 
under 0.50% loss.   1.5G tests clearly had the least amount 
of material lost possibly due a phenomenon caused by the 
low speed and earth's gravity.  At a slower G-Force 
(compared the acceleration of gravity on earth, 1G) the 
particles inside may not form a solid bed and earth's gravity 
could supplement the separation.  

Looking at the relative power (current) there is a clear 
correlation that the slower relative auger speed resulted in a 
smaller spike in relative power when the material entered the 
centrifugal sieve.  Also the max relative powers form a 
somewhat linear relationship to G-Force of the screen.  It 
was lower at 1.5G and higher at 3G which was expected.  It 
is also clear the the lower the relative speed of the auger 
was the lower the maximum relative power was.  This leads 
to the conclusion that the optimal running conditions may be 
a lower speed of the screen and relative speed of the auger 
as this created the lowest maximum spikes in relative power, 
as well had the closest to 50%-50% split and least amount of 
mass lost.  One thing to note is the effect that blinding had 
when particles exactly .100 mm got stuck in the screen.  
Although a significant amount of blinding did occur, it did not 
noticeably affect the data.
Figure 7: Pictures of screen, before testing(left), at end of 
first round of testing(right) 
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