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SMART OIL SENSOR: AN ON-LINE, AUTONOMOUS 
OIL QUALITY MONITORING SYSTEM

APPLICATIONS
➤ Navy diesel engines – Propulsion and 
 electricity generators

➤ Land-based stationary diesel engines and 
 generators

➤ Transmission gearboxes

➤ Automotive and truck engines and 
 transmissions

➤ Hydraulic and actuator systems

About the Company
Since its founding, in 1999, Impact Technologies, LLC has received
several SBIR awards from Navy, Army, Air Force, and Marine 
Corps for Prognostic Health Management and CBM solutions. 
Impact received the Tibbetts Award in 2002 exemplifying the 
very best in SBIR achievement and product commercialization.  
With the benefi t of ONR funding beginning in 4Q 2003, an SOS 
prototype was completed.  In the fourth quarter of 2006, the 
product matured enough to offi cially release as a commercial 
product, through a joint venture company (www.fl owtonics.com)
focused on bringing SOS to the automotive market.
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Smart Oil Sensor

About the Technology
Over the past decade, it has become increasingly clear that the state of mechanical 
‘health’ of a machine can be substantially assessed through knowledge of the condition 
of the lubricating oil, coolant or hydraulic fl uid. Low quality, old or contaminated oil 
can jeopardize a mission and must therefore be monitored.  The Navy has a need for
an inexpensive novel, integrated sensor-diagnostic package to monitor the condition
of fuels, lubricants, coolants or hydraulic fl uids non-evasively and in real-time.

Impact Technologies’ Smart Oil Sensor (SOS), uses novel broadband impedance 
spectroscopy coupled with proprietary signal processing, discriminant classifi ers, and 
data fusion to provide continuous in-service monitoring of contaminants in lubricants 
such as water, fuel, and soot. Maintaining healthy fl uid systems has always been critical 
to keeping machinery in a state of readiness. SOS is a low-cost, compact, and lightweight 
solution that eliminates the need for traditional off-line and walk-around analysis that 
requires expensive laboratory equipment.  The sensor is designed to be inserted directly 
into a drain plug, or a similar port in a fl uid circulation line.  SOS’ power consumption
is extremely low (10 – 20 mW) and each unit is designed to transmit fl uid and 
contaminant information via controller area network or RS232 interfaces to local 
annunciator display panels or shipboard monitoring systems.  Impact Technologies, with 
ONR funding, developed a viable SoS prototype and verifi ed the technical performance 
through a series of demonstrations and validation tests.  This effort has resulted in a 
commercial product for marine, automotive, and power generation diesels.

Military and Commercial Signifi cance
Smart Oil Sensors can be utilized in most sea and land-based applications where the 
quality and quantity of machinery fl uids, water levels, and fuel contaminant need to be 
monitored.  Combined with the condition based maintenance approach to machinery
readiness, SOS reduces life cycle maintenance costs, improves safety, increases operational
readiness, and reduces the generation of fl uid waste.  The autonomy of SOS eliminates 
the need for oil analysis by experienced personnel, thereby optimizing onboard manning
and maintenance resources.
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