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are known to 

reduce drag 

(and pumping 

cost) in oil pipe­

lines, so there 

is even the pos­

sibility that the 

reduced energy 

cost for pump­

ing the fuel 

will pay for this 

additive. These 

developments 

have kick-start­

ed new re­

search aimed at 

turning the use 

of this polymer 

additive from 

Experimental setup for the diesel droplet impact test. idea into reality. 

To bring this idea to fruition, it is necessary to understand 

the range of fuel systems involved-from truck to train­

and how the additive would behave through the various 

pumps, fuel supply lines, and injectors. It is also necessary 

to link these fuel flow conditions to simple tests so that 

polymer chemistry can be adjusted and tested in a clear 

and scientific fashion before large scale (and expensive) 

tests are attempted. The current work at The University of 

Iowa is focused on these fuel behavior issues as research 

groups at the California Institute of Technology work on 

the details of the polymer chemistry. This collaboration 

(which has already resulted in several joint paper submis­

sions) brings a range of expertise to the problem while 

keeping the focus on producing an additive that can be 

implemented in real systems. 

RITA supported research, funded through the Mid-America 

Transportation Center grant to the University of Nebraska­

Lincoln, has enabled significant progress in both fuel 

system analysis and the development of simplified tests. 

Fuel system analysis has validated the belief that there is a 

target range for fluid shear in which the polymer additive 

could (and should) be active. This range includes many ac­

cident conditions while avoiding fuel operating conditions. 

Although the edges of this range vary for different systems, 

analysis suggests that a viable range for all systems exists. 

There has also been significant progress in research fo­

cused on developing simple tests to bridge the work from 

chemistry to real systems. As a first step, an experimental 

configuration was selected that enables high resolution 

measurement of how the fuel (in liquid drop form) be­

haves. The arrangement analyzes the impact of a single 

liquid drop on a smooth surface and focuses on how the 

liquid spreads or splashes. The particular pattern of spread 

or splash is inherently tied to the viscosity and other criti­

cal fluid properties. Deciphering the changes to the drop 

in this simple experiment leads to both understanding the 

polymer interaction and to predictions of how a particular 

polymer additive would perform in a real system. 

Joseph Beitelspacher checking the level oftest liquid in the reservoir. 

While current and near term work is focused on quantify­

ing these factors and enhancing polymer performance, the 

longer term goal of developing a fully viable polymer not 

only seems reasonable, but is steadily moving closer to 

reality. Continued support is critical to making this tech­

nology a success, and the vision of those engaged in freight 

safety has been a major reason for the great strides real­

ized in this effort. The next 3 to 5 years should bring about 

a polymer additive that can be tested in engines and in full 

scale transportation systems. In 8 to 10 years, the additive 

should be in use with lives being saved. 0 
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