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Plasma Drive Ignition™ System 
 
Plasmatronics™, LLC manufactures a plasma ignition system called the Plasma Drive 
Ignition (PDI) that improves engine performance and reduces fuel consumption and 
emissions. It is the result of over a decade of research in the field of plasma physics and 
a development program that included hundreds of engine dynamometer tests. 
 
What Plasma Ignition Is 
 
For a quick tutorial about plasma ignition, click on the animation on our home page. 
There is also a useful frequently asked questions section and a discussion on plasma 
electrodes accessible from the home page. 
 
Plasma ignition and its ability to improve combustion have been well documented1. To 
our knowledge, there is only one other manufacturer of a commercially available plasma 
ignition system2 for use in internal combustion engines. There are some ignition system 
manufacturers that take advantage of the confusion between the plasma created by 
ionization of a spark ignition system and plasma created by a plasma ignition system. 
Although they use the word “plasma” in their name or advertisements, their ignition 
systems do not work like plasma ignition systems. There are two attributes that 
delineate spark ignition from plasma ignition; the amount of time the high Voltage output 
takes to rise from zero to maximum Voltage and the amount of time that the high 
Voltage remains high during its cycle. It is this fast rise time and short duration that 
concentrates most of the energy that a plasma ignition system generates on the 
transient plasma discharge that takes place before arc formation. The transient plasma 
phase is much more effective in initiating combustion in an internal combustion engine 
than the arc phase. 
 
Government and private laboratories all over the world have built plasma ignition 
systems. What is unique about the PDI is that it is compact,  has low power 
consumption, is reliable and is inexpensive to manu facture.   
 
 
Basic Information on the PDI 
 
The gasoline PDI is a commercially successful, low cost and reliable plasma ignition 
system that has proved itself unique in the marketplace. Plasmatronics, LLP has opted 
to protect this technology with trade secret law. 

                                            
1 http://www.usc.edu/dept/ee/Gundersen/ignition.htm 
  http://carambola.usc.edu/research/coronaignition/coronaignition.html 
2 http://www.woodward.com/engine/smartfire.cfm 
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PDI 

      Wire 

Electrode 

 
There are different methods used to create engine ignition using plasma; they are 
electrical, laser, microwave or radio frequency. The PDI uses the electrical method.  
 
The PDI is composed of three components: 
  

o Plasma Electrode 
o Plasma Electrode Wire 
o Plasma Drive Ignition 

 
These PDI components replace the existing spark 
plug, spark plug wire and ignition coil respectively, 
and are configured to accommodate individual 
engine families as direct replacement parts. 
Accommodating different engine families involves an 
adaptor bracket and connector that will allow the PDI 
to conform to the form, fit and function of the original 
equipment coil, a plasma electrode that will replace 
the original equipment spark plug and a plasma 
electrode wire to connect the electrode to the PDI. 
 
PDI Tests 
 
Independent testing performed by a certified EPA testing station has documented the 
effectiveness of the PDI in improving engine performance. At the top of the next page is 
a horsepower vs. speed chassis dyno plot of the 2004 Harley Davidson used in our EPA 
testing program. This graph shows two tests, one before installing the PDI and one 
after, superimposed on a single graph to make comparisons easy to see. The lower plot 
line is the horsepower curve generated by the motorcycle before installing the PDI and 
the same motorcycle generated the upper line after installing the PDI. This plot shows a 
7% increase in peak horsepower. At the bottom of the next page is an engine dyno test 
that was performed on a small block Chevy V-8 racing engine tuned for maximum 
performance. The graph is actually two tests showing torque and horsepower 
superimposed on a single graph to make comparisons easy to see. The dotted lines 
represent the test done before installing the PDI and the solid lines represent the test 
done after installing the PDI. These tests show that the PDI increased horsepower by 
4.5% and torque by 5.4%. The ignition system that the PDI was tested against was the 
MSD Model 7. 
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Emissions results from the EPA testing facility3 are available on our web site along with 
testimonials from customers4. 
 
 
Ethanol and the PDI 
 
The PDI can allow the conversion of existing gasoline-powered vehicles to ethanol-
based fuels in a very practical and cost-effective way and improve the fuel efficiency of 
vehicles already running on ethanol-based fuels. Ethanol is an electrically conductive 
fuel. The PDI initiates combustion by converting the gaseous fuel/air mixture in the 
combustion chamber of an engine into its plasma state. Since conductivity is one of the 
defining attributes of plasma, the PDI enhances E85 performance.  
 
All late model OBD2 gasoline vehicles sold in the United States are designed to burn a 
blend of 90% gasoline and 10% ethanol, known as E10. These vehicles were built with 
fuel systems that are compatible with ethanol. Their ability to use E85 is prohibited only 
by the fact their engines require a significantly richer fuel/air ratio of E85 than that of 
gasoline in order to run on E855. Despite dire predictions by auto makers and oil 
companies that E85 will damage vehicles, E85 has been widely used in modified late 
model vehicles worldwide with virtually no problems.  
 
Dedicated E85 vehicles are equipped with engine computers that are programmed to 
accommodate E85 stoichiometric ratios. Flex fuel vehicles that can use gasoline, E85 or 
any combination of E85 and gasoline additionally have a sensor system that can detect 
the percentage of ethanol in the fuel and thereby allow the engine computer to adjust 
engine operating parameters accordingly. There are several existing E85 conversion 
kits that allow many OBD2 vehicles to run on E85 or gasoline only but not a 
combination of the two6. These products have gained widespread acceptance in South 
American and Western European markets. To our knowledge, none of these 
aftermarket conversion companies’ products have attained unrestricted EPA 
certification for sale in the Unites States. 
 
Plasma ignition is known to be able to ignite fuel/air ratios that are leaner than 
stociometric ratios7. Theoretically, gasoline engines that are equipped to burn very lean 
fuel/air ratios, such as those equipped with a PDI, could burn any mixture of E85 and 
gasoline. This would eliminate the need to analyze the ethanol to gasoline ratio of the 

                                            
3 http://www.plasmatronicsllc.com/environment.html 
4 http://www.plasmatronicsllc.com/testimonials.html 
5 http://www.answers.com/topic/e85 
http://forums.turbobricks.com/showthread.php?t=73061 
6 http://e85vehicles.com/converting-e85.htm 
7 http://www.findarticles.com/p/articles/mi_m3165/is_n1_v28/ai_11856307 
   http://adsabs.harvard.edu/abs/2005APS..DFD.EH011G 
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fuel creating a practical, low cost E85 conversion kit while dramatically reducing the 
complexity of the conversion kit installation. The implication here is that vast 
numbers of vehicles on the road today could be conv erted to flex fuel operation 
very easily.    
 
Aside from allowing the combustion of any mixture of ethanol and gasoline, the PDI has 
a very positive effect on emissions. The combination of lean fuel mixture, ignition timing 
retard and plasma ignition causes a reduction in NOx emissions8. It is possible to 
program the engine controller to instruct the PDI to fire multiple times during engine 
starting and warm up. The ability of the PDI to fire repeatedly during the starting cycle of 
the engine would improve cold start characteristics of the engine during E85 operation9. 
Multiple cycles of the PDI would heat the air inside the combustion chamber, which will 
in turn aid in combustion of ethanol10. 
 
With plasma ignition, the surface area of the spark plug electrodes determines the size 
of the plasma field inside the combustion chamber. Increasing the surface area of the 
spark plug electrodes will aid in lean mixture combustion11. While a satisfactory 
electrode spark plug is already in use, there are several emerging technologies 
available that could improve upon the existing electrode. One of the most promising is 
available as a technology transfer from Los Alamos National Laboratory12. There are 
other existing spark plug technologies that should be explored as well13. 
 
Adding the PDI Flex Fuel conversion to a vehicle would require an EPA certification. A 
certified product would not void new car warranties14 and will not require modifications 
to the OBD2 emissions control systems. To our knowledge, there are no aftermarket 
conversion kits available that do not cause a check engine light and have been certified 
by the EPA without restriction15. The implication here is that EPA certification will  
allow universal acceptance of vehicle conversions t o E85 flex fuel operation and 
contribute to expanding the use of E85 worldwide.  
 
Direct Inquires to: 
Lonnie Lenarduzzi 
Chief Scientist 
Plasmatronics, LLC 

                                            
8 http://earth1.epa.gov/ttn/catc/dir1/fnoxdoc.pdf 
9 http://research.utep.edu/portals/640/evc98_paper.pdf 
10 Refer to attachment “Methanol and Ethanol Ignition 
by Repetitively Pulsed, Nanosecond Pulse Duration Plasma” 
11 http://www.cira.wvu.edu/plasma.htm 
12 http://www.lanl.gov/orgs/tt/license/technologies/index.php?fuseaction=home.viewTechnology&id=551 
13 http://www.e3sparkplugs.com/tech.asp 
14 http://www.sigmaautomotive.com/electrocharger/electrocharger5.php 
15 http://www.intelligentethanolsystems.com/approvalletter.pdf 


