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PROJECT DESCRIPTION 
 
Conventional engine oil filters effectively remove contaminant particles larger than 40 -50 
microns from the lubricating oil.  Some premium filters state filtration efficiency down to 25 
microns.  However, it is particles smaller than these, which accumulate in the oil, damage the 
filter, and force regular and frequent oil changes.  The SOMS hybrid spin-on filter is designed to 
remove particles in the range of 3 to 10 microns, which are able to enter in to the tight dynamic 
clearances between moving parts.  This improved efficiency reduces engine wear, increases 
engine lifespan and improves fuel efficiency.  Experiments have shown that using the SOMS 
hybrid filter prolongs oil life to at least 25,000 miles, versus the standard 3000-5000 miles in 
between oil changes currently.  This level of filtration has been realized in the form of bypass 
filtration units; however, the SOMS filter is unique in that it is designed to replace conventional 
oil filters with no modifications needed to the engine or installation in a standard automobile.   
 

 
 

Figure 1.  Schematics of the SOMS filter 
 
Traditionally, increased filtration ability is synonymous with increased oil pressure and 
resistance to flow.  The SOMS hybrid filter is designed to function in place of a conventional oil 
filter.  The majority of oil passes directly through a conventional full-flow filter, where particles 
greater than 20 microns in size are filtered.  Only a small portion of oil is diverted to the 
microfilter, which captures particles between 1 and 20 microns.  In this way, filtration efficiency 
is improved without affecting oil pressure in the engine. 
 



In order to test the effectiveness of the SOMS micro-filter, Particle Image Velocimetry (PIV) and 
Particle Tracking Velocimetry (PTV) tests are being conducted, using clear silicone oil (in place 
of regular motor oil) and SAE 5-80 test dust as particles.  Through an optically clear spacer, flow 
fields and particle concentrations immediately after passing through the micro-filter can be 
calculated.  The experimental setup (Figure 2) is connected to a hydraulic pump, which is able to 
simulate periods of acceleration and deceleration to simulate driving conditions. 
 
 

 
 

Figure 2.  Experimental Setup. 
 
 

 
 

Figure 3.  Performance comparison between the SOMS filter and the conventional filter. 
 



 
 

Figure 4.  Performance comparison between the SOMS filter and the conventional filter. 


