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SUMMARY 

 

After 15 months in Iraq, I became convinced  

Americans are getting killed moving fuel  

we would not need if we took simple, inexpensive,  

feasible steps to be MORE EFFICIENT 

Steven M. Anderson, BG (Ret) US Army 

 

The use of petroleum products is pervasive and critical for the United States and is especially 

important for the U.S. Armed Forces. Constant improvements in fuel efficiency are necessary to 

support ever increasing mobility and power generation requirements in the combat zone.  

Although the development of alternative fuels could be the future; oil is and will remain the most 

affordable source of mobile energy for the next 20+ years. The top 20% of fuel burners - trucks, 

locomotives, generators, ships, aircraft, etc.- will remain powered by oil-based fuel. 

The U.S. Army has over 150,000 troops deployed in Iraq and Afghanistan. On average the U.S. Army 

daily spends about 22 gallons of fuel per person (8,000 gallons per person per year) at approximately 

$30 per gallon in Afghanistan and $17 in Iraq. The aggregate fuel usage rounds to about 1.2 billion 

gallons per year. Electric power generation comprises about 65% of overall fuel consumption at an 

annual expense in excess of $28.8 Billion. 

Conventional methods of improving fuel efficiency typically require significant changes to the engine 

design (i.e. engine retrofit to compressed natural gas/liquefied natural gas fuels or hybrid-electric 

technologies).  

This white paper discusses existing and near-term opportunities to increase fuel efficiency on diesel 

generators with the use of the fuel conditioning system developed by Helpful Technologies Inc.  

This new method allows a reduction of fuel consumption without changing existing engine operating 

configurations and permits the extended, more efficient use of fossil fuel in forms presently used by 

the U.S. Army.  

 A 57 kW Wacker power generator with John Deere diesel engine served as the proof of concept 

(Please see case study incorporated by reference herein).  
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FUEL CONSUMPTION IN COMBAT ZONES 

It is difficult to deliver fuel to Afghanistan. Fuel is an attractive 

target for terrorists and valuable asset for our troops. 

The Class IIIB (bulk petroleum) is transported to Kandahar 

Airfield in 9,000 gallon commercial fuel trucks. Then itôs very 

problematic to push fuel forward to the bases, especially the 

forward operating bases or FOBôs. In 2008 alone, the Defense 

Department lost forty-four fuel trucks and 220,000 gallons of fuel 

to accidents, IEDs, pilferage, and weather. The cost of this 

becomes most evident when one adds up how much a single 

gallon of fuel costs to ship to a far-flung combat zone. Fuel losses 

continued to increase in 2009-2011. 

While the Department of Defense normally pays about $3 for a 

gallon of fuel in the U.S., protecting fuel convoys from the ground 

and air costs the DoD several times the actual purchase cost of 

fuel, depending on the distance and level of protection required,ò 

which in average totals to $24 per gallon delivered. Fuel 

consumption in combat zones is expected to increase in the 

future in both gallons used and dollars as fuel prices continue to 

increase. 
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SIGNIFICANCE OF FUEL EFFICIENCY 

Increasing fuel efficiency saves lives. 

 

Energy losses and inefficiency within the Iraq and Afghanistan Theaters 

is needlessly putting our troops in harmôs way and costing the U.S. 

Department of Defense billions of dollars. Our troops are driving fuel 

tankers hundreds of miles through hostile terrain to deliver fuel that is 

used inefficiently. ñThere is no doubt that making our bases more 

energy efficient will save lives and dollars, and these amendments are a 

step forward towards that goal,ò said Congressmen Earl Blumenauer in 

an address on May 25, 2011. 

 

Over 3,000 U.S. casualties have been killed and wounded in action on 

fuel convoys since the start of the wars in Iraq and Afghanistan.  

Every unnecessary gallon of fuel transported further endangers our 

warriors and contractors who must make repeated journeys in 

vulnerable fuel convoys. Often these fuel convoys ship liquid fuel over 

800 miles to remote bases through terrain that is vulnerable to IED 

attack or ambush. 
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FUEL EFFICIENCY IMPROVEMENT ESTIMATE  

Based on the Wacker generator study (incorporated by reference herein), the application of amplified 

atomization system developed by Helpful Technologies Inc. saved 12.9% of fuel consumed within 

experimental test runs. The comprehensive analysis and intensive testing led the researchers to 

believe that similar results can be achieved with the combustion process on any diesel engine. 

The quality and physical/chemical properties of fuel in remote, field-base situations in combat zones 

affect the quality of combustion; therefore, our target fuel savings assumptions were based upon 

delivering a fuel efficiency improvement of 4% to start - or 1/3 of the efficiency improvement achieved 

by the described technology delivered during experimental tests. 

Estimated Fuel Savings in Combat Zone (CY2012-2020) 

  
Standard fuel consumption (57kW Wacker gen.set): 

 
0.35 lbs per minute 

21.19 lbs per hour 

185,641.92 lbs per year 

Diesel fuel density 0.85 
 

18,920.34 gallons per year 

    
Target fuel savings estimate per 60kW gen.set: Fuel Savings (gal) Fuel Savings ($/yr) 

Reduction of average fuel consumption by 4% 757  $      19,563.63  

Reduction of average fuel consumption by 8% 1,514  $      39,127.26  

Reduction of average fuel consumption by 12% 2,270  $      58,690.89  

    
General economic effect from technology application: Fuel Savings ($/yr)        

Reduction of CY2012-2020 fuel consumption by 4.0%  $    1,077,459,297 

Reduction of CY2012-2020 fuel consumption by 8.0%  $    2,154,918,594  

Reduction of CY2012-2020 fuel consumption by 12.0%  $    3,232,377,892  

 

Assuming 4%-12% economic effect of technology and an average fuel consumption for the U.S. Army 

in combat zone of 1.3 million gallons per year @ $26-$36 per gallon in CY2012-2020, an annual fuel 

savings during these years on generators would vary from $1,07 Billion to $3.23 Billion dollars. 

 

A conservative 5% estimate of fuel savings results in over a $10 Billion dollar savings  

during 2012-2020, not counting lives of American soldiers. 
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A2 TECHNOLOGY OVERVIEW 

Helpful Technologies Inc. has developed and patented a fuel conditioning method and apparatus that, 

when installed on to a standard fuel supply line of the engine, reduces fuel consumption by four to 

twelve percent, while keeping in compliance with the U.S. EPA requirements. The technology is called 

ñamplified atomizationò. 

 

The efficiency of fuel combustion determines the main 

operating characteristics of the engine such as overall 

efficiency, noise, heat signature, emissions, etc.  

One of the objectives in combustor design is to attain 

complete evaporation of fuel mixed with air prior to 

combustion. Normally, at injection fuel droplets are 

atomized to the size of 3-10 microns. The application of 

this amplified atomization technology enables droplets 

to achieve a droplet size <0.1 micron, while improving 

its distribution and preventing its coalescence within a 

combustion chamber. 

The smaller sized droplets vaporize more quickly 

providing for faster flame propagation and more 

efficient heat transfer.  A more efficient heat transfer 

results in a lower flame temperature indicating that 

more of the fuel is transformed into useful work. A 

lower flame temperature concurrent with increased 

speed of combustion and elimination of hot spots 

results in reduced NOX emissions. 

The installation of the amplified atomization system 

usually takes 2-6 hours and requires 1-2 technicians. 

The system is equipped with a by-pass option which 

returns the generator to a standard fuel supply 

configuration in case of necessity or at operator 

discretion. 

Maintenance requires changing a fuel filter from time  

to time as required depending on fuel quality (10 min). 

A Visual of Amplified Atomization 

 

Some of System Prototype Parts & Assemblies 

  

System Prototype On 57kW Wacker Generator 

(open for testing purposes) 
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A2 TECHNOLOGY BACKGROUND 

 

In cooperation with leading American engineering minds, the 

underlying technology was initially developed by a group of 

Russian space scientists who immigrated to the United States in 

the late 1990ôs and founded Helpful Technologies Inc., a small 

business with operations in Rochester, NY.  

  

These scientists solved the problem of efficient fuel use for the 

Russian space shuttle (ñBuranò), which was significantly larger in 

size than its American counterpart. The underlying principles of 

efficient fuel combustion and heat transfer are the basis for the 

proposed solution for generators. 

  

The first patent was granted to Sergey and Victor Gurin in Russia 

in 1999. After that, the team spent several years mastering its 

methodology and studying the physics of combustion process. In 

2000 and 2001 the company won top international science awards 

at the Eureka Exhibition of Innovations in Brussels, Belgium. The 

first U.S. patent was granted in 2006 and currently the company 

has five patents pending. Three of the six patents particularly 

concern the specifics of diesel engine combustion.  

  

Prior experiments on diesel fuel demonstrate the reduction of fuel 

consumption by engines sizes 4.5L-15.2L. The reduction of fuel 

consumption varies from 4% to 12% depending on the engine 

application, fuel properties, and engine maintenance cycles. 

Emissions of nitrogen oxides decrease by 5%-14%. 

 

The analysis led the researchers to conclude that similar results 

can be achieved on any diesel engine. Helpful Technologies 

currently conducts case studies on MQ 60/150 Ultra Silent and XQ 

300 diesel generator sets at Milton CAT facilities in Batavia, NY. 

Products are currently 70% ready for DDS-60, C15 engines and 

Wacker/Deere 57kW/4.5L mobile generator set. 
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PROPOSED PLAN OF ACTIONS 

 

 

 

 

 

 

 

 

 

 

 

 


