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Introduction 
 

City of Knoxville Fleet Services first found out about renewable diesel at the 2016 Government Fleet 

Expo and Conference (GFX) that was held in Nashville, TN. This conference brings together public 

fleet professionals from around the county to discuss solutions to the tough challenges public fleets 

face.  It is a unique opportunity to learn from the industry's top public fleet professionals, connect and 

share ideas, and have access to the latest vehicles and technology.     

During the conference, renewable diesel was mentioned by some of the cities from the west coast.  

Several of them had been using the product for 12 to 18 months with great success and kept referring 

to it as the “miracle fuel”.  They claimed that it was 20 - 40% cleaner than the standard ultra-low sulfur 

diesel, would not gel in cold weather and eliminated the risk of contamination due to microbial growth.  

Also, as a positive side effect, their “regen” issues almost disappeared. 

We were intrigued by their comments and eagerly wanted to learn more. 

Upon returning to Knoxville, we started doing research on this “miracle fuel”.  We quickly found out 

that hardly anyone in our area, or even surrounding states, knew that renewable diesel even existed.  

We kept getting references to biodiesel and the same standard ultra-low sulfur diesel that we have 

been using.  Since we are part of the East Tennessee Clean Fuels Coalition, we reached out to them 

for help and they were able to give us some information.  With some assistance from the coalition and 

after quite a few phone calls, we found that the closest producer for the fuel was Renewable Energy 

Group, Inc. in Louisiana.  In partnership with our local fuel provider JAT Oil, we ordered a full tanker 

load of 7,500 gallons be delivered to our smallest diesel fuel site. 

The plan was to have five trucks in our test group.  They would fuel strictly at this site, allowing us to 

monitor and collect data. 
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Scope and Reason for Test 
 

The bulk of the truck fleet that the City of Knoxville operates is Freightliner M2 Medium duty trucks 

with the Cummins ISC diesel engine. Out of that fleet, 22 trucks are 2009 model year with 1st 

generation diesel particulate filters in the exhaust system.   Due to the duty cycle of the equipment 

(moving from brush pile to brush pile with the PTO running), the trucks can never fully get to 

operating temperature.  This causes fleet maintenance the headache of having to perform forced 

regeneration using the diagnostic tool on a weekly basis.  The excessive regeneration has promoted 

oil dilution, which causes premature bearing wear.  It also caused excessive cylinder temperature 

which, over time, has caused the cylinder rings to become brittle and break.  In 2016, the City fleet 

lost five engines due to these issues.  We could see—even on completely new engines—that they 

were going through the regeneration process way more than they should. 

In an effort to reduce the number of forced regenerations that were being performed as well as 

reduced engine damage, we began a very aggressive Diesel Particulate Filter (DPF) and Diesel 

Oxidation Catalyst (DOC) maintenance program.  We started having the DPF and DOC on every 

truck cleaned at every maintenance interval (currently, the intervals are every six months).  One of 

the reasons for this aggressive program was that previously there was not a defined DPF and DOC 

maintenance program.  They were just being cleaning as needed.  We noticed that 9 out of 10 DPFs 

and 5 out of 10 DOCs were unable to be cleaned due to cracks in the element.  Again, this was due 

to the extreme heat caused by the excessive regeneration.  

When we first learned about renewable diesel, it was being promoted on how “green” it was, and that 

it lowered carbon emissions. What mainly caught our attention was that the municipalities that had 

switched to it no longer had regeneration and DPF issues.  This seemed too good to be true, so that 

was a prime driver for our wanting to do our own testing.  
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Parameters for Testing 
 

Once we had located a source for renewable diesel and gained approval from City Purchasing to buy 

a test load of fuel, we had to select the testing parameters. The decision was made to drop the fuel in 

our smallest fuel site and run the test until the fuel ran out.  We chose five vehicles with model years 

ranging from 2009 to 2016 and instructed the operators to fuel only at the designated fuel site. This 

allowed us to monitor and verify the data.   Because wide knowledge of the test could possibly hinder 

true data results, the decision was made to include only a few employees in the testing plan. We were 

concerned that any small issue with the truck would automatically be associated with the test fuel.  To 

avoid this, the operators were simply told that we were testing a new fuel additive.  What is equally 

important to mention is that we continued to have vehicles in all other departments ranging from Fire, 

Police and Public Service still utilizing this site, as we did not want to limit fueling. 

In the test group of five trucks, we wanted to monitor fuel mileage and how many times the trucks had 

to go thru the regeneration process.  The trucks that we chose had various uses and different 

equipment attached:  two trucks with knuckle boom brush loaders mounted on the bed, one shuttle 

truck, one street sweeper and one leaf vacuum truck.  Each truck was to go about its normal work 

schedule.  We did ask the operators to keep a log on how often they had to perform a manual 

regeneration (where the regen light comes on and signals the operator to pull over and push the 

button to initiate the regeneration process).  Again, to collect accurate and unbiased data, the 

operators were only told that it had something to do with the fuel additive. 

Since we were not limiting how many vehicles fueled at the site, we could only run the test as long as 

the fuel lasted, which was about 8 weeks. We would have liked to continue the test, but due to 

budgetary reasons we were limited to one load of fuel.  The price of the renewable diesel was $2.80 

per gallon, which included the transportation cost from Louisiana to Knoxville. The price that the City 

was paying for the standard ultra-low sulfur diesel at the time was $1.53 per gallon. 
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Findings 

After testing renewable diesel for two months, the data collected was extremely positive. There were 

no adverse side effects noticed, no reportable issues with performance of the vehicles, nor any fuel 

system related issues. As previously mentioned, we did not inform operators that this was a different 

fuel and did not restrict fueling at the site.   All of our City diesel equipment including fire trucks, heavy 

equipment, tractors and trucks used the fuel with no side effects.  This meant that renewable diesel 

and ultra-low sulfur diesel were getting mixed in the fuel tanks of numerous vehicles, showing that it is 

a true “drop in” fuel, unlike the alternative fuel biodiesel.  Also, unlike biodiesel, there is not a “shelf 

life” as renewable diesel is hydrogenated (meaning no oxygen) in the refining process.  This 

eliminates possible contamination of the fuel as well as keeping the fuel from gelling in cold 

temperatures.  To test the non-gel benefit, we tested a sample by placing it in a freezer for a week. 

One of the most exciting benefits noted during this test was the reduction of regeneration issues.   

Not a single test truck came into the shop for a forced regen during the two months of testing. This is 

compared to every week on some trucks and is a truly remarkable result.  Ironically, one of the test 

trucks was brought into the shop for a forced regen eight days after we ended the test and they 

began fueling at the other sites.  Additionally, we had a second truck come in for a forced regen within 

twelve days after the testing was completed.  When we spoke to the operators to see if they observed 

any difference, they stated that they were doing fewer manual regens. One unforeseen positive side 

effect was the operators of the knuckle booms noticed that the exhaust of the truck no longer burned 

their eyes while operating the equipment.  This is supportive evidence that the engine is burning 

cleaner on renewable diesel.  Another noted benefit was there was no infrastructure change needed 

to the fuel site tank – nothing had to be done to accommodate the test fuel and no cleaning needed to 

be done when we concluded our test. Last but not least, the cetane rating of renewable diesel is 70 - 

90, compared to a rating of 52 for ultra-low sulfur diesel, including the diesel additive that we use.  
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Conclusion 

Although skeptical at first, the City of Knoxville Fleet Services Department is definitely in support of using 

renewable diesel.  If it were a salesman instead of fleet managers telling us all the benefits at first, we 

probably would not have moved on the test as quickly.  Hearing terms like “miracle fuel” and “eliminates 

DPF issues” did not seem realistic. We are extremely pleased to report that renewable diesel exceeded 

our expectations based everything that we heard and were told. The only down sides noted were 

availability and of course, cost. However, if you add the price of our current diesel additive to the price of 

standard ultra-low sulfur fuel, it certainly lessens the difference in per gallon cost.  When you add in the 

repair costs of DPFs, DOCs and internal engine damage from the excessive regens, the savings certainly 

grow.  Especially when you add in the fact that renewable diesel reduces the emission of greenhouse 

gases from 40 - 90% (depending on the feedstocks used to make it), we feel that this greener choice with 

all of its benefits makes purchasing renewable diesel an option that the City of Knoxville should not ignore.  

Our hope is that sharing our findings will create an interest in the fuel amongst our neighboring 

municipalities, which would increase demand and possibly make it easier to obtain and bring the price per 

gallon for renewable diesel down.  

 


