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NCSU or RTP, with a reversal of peak traffic flow in the afternoon. The variation in average
travel times by route and time of day are detailed in the Supporting Information.

The instrument was calibrated every day of data collection. The instrument was warmed up in
the laboratory and then installed onto the vehicle. The emissions measurements focused on hot
stabilized emissions; therefore, the vehicle was warmed up for 15 min before the measurements
started. Data collection included a driver and a second person who was in charge of the
instrument and data logging.

Many factors have been shown to influence vehicle emissions, including vehicle type (4, 5),
vehicle dynamics such as speed and acceleration (6—8), traffic flow conditions (9—11), ambient
conditions (12, 13), roadway infrastructure (14), and driver behavior (15—-17). Some of these
factors can be controlled in a field experiment based on the choice of vehicles, routes, drivers,
and scheduling of data collection activities. However, some of these factors, such as traffic and
ambient conditions, cannot be controlled. Thus, a fuel economy increase can be estimated, but
cannot be guaranteed for a particular vehicle or fleet.

Results
The raw data is attached in the file “results_191019_2008_Ford_Ranger_191101_WY.xlsx”. For

your convenience we have distilled pertinent data on improvements as shown below in Table 1.

Table 1: Gen1 Measured Improvements

2008 Ford Ranger City cycle Highway cycle Combined cycle
pickup truck

MPG, stock/OEM 15 20 17

MPG, after conversion | 35 32 34

MPG improvement +133% +61% +100%
Emissions reduction -49% -25% -40%

The results from the tests were used to improve our understanding of the system model. Using
this increased understanding, we were able to simulate the system and predict the impact of
several additions, shown in Table 2. These improvements constitute our 2nd generation kit and
we are in the process of implementing these systems on our prototype Ford Ranger.

Table 2: Generation 2 Improvements Simulation Results for a 2008 Ford Ranger

Flux Hybrids Kit City cycle Highway cycle Combined cycle
Gen2 simulation

MPG, stock/OEM 15 20 17

MPG, after conversion | 41 36 39




MPG improvement +173% +80% +129%

Emissions reduction -60% -32% -48%

Reliability

The lithium-ion batteries used in this test showed, with life-cycle analysis, the ability to last for
longer than 15 years. The mechanical and electrical components, most of them off-the-shelf or
simple machines, have already been tested by their manufacturers and proven through our trials
to far outlive the batteries.

Summary

Proven through extensive testing and data collection, the addition of a Flux Hybrids conversion
kit to your OEM vehicle will add a significant fuel efficiency increase and, given an appropriate
use case, can pay for itself in fuel well before the life of the vehicle is over. In tandem with the
fuel efficiency increase is an output emissions decrease that can assist in meeting carbon
reductions goals and regulations.

The average US driver would have their kit pay off in 65k miles.
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