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Reflecting on the 43rd Honda Eco Mileage Challenge National Competition

Miyagi Kami Agricultural High School Manufacturing Club

Introduction

We are researching solutions to environmental issues in manufacturing
through the knowledge we learned in agriculture and industry classes at
school. As part of our activities, we have studies fuel-saving technologies
and participated in the Honda Eco Mileage Challenge for the first time to

acquire valuable skills and knowledge.

+ About the Honda Eco Mileage Challenge

This competition, organized by Honda, challenges participants to design
and build their own cars, with the goal of driving as many kilometers as
possible on just 1 liter of gasoline, demonstrating their creativity and

technical expertise.

This tournament is an annual national competition held at Mobility
Resort Motegi in Motegi Town, Tochigi Prefecture. This year, it took place
from October 12th to 13th, with a total of 222 teams from across the
country participating. In our category, Group Il (High School Class),
participants race on a 2.4 km oval course, completing 7 laps (approximately
16 km) at an average speed of 25 km/h. Fuel efficiency is measured based
on the remaining fuel after the race.

Our goal : Achieving 500 km/L with the eco car we built.

Honda Eco Mileage Challenge Competition Rules, Section 1
1) Driving Speed: The average speed must be 25km/h or higher.
2) Fuel Efficiency Calculation:
Official distance +(fuel consumption weigh + fuel density) = fuel efficiency
3) Driving Distance / Driving Time
* Number of laps: 7 laps(16,389.68m)

* specified time: 39 minutes 20 seconds 11

* Car building

* Traveling methods

Preparation for the race

In the building process, we considered a
fuel-efficient car structure. To create a
lightweight and rigid car, we used thick,
strong aluminum square pipes for the frame
while minimizing material to prevent excess
weight. Additionally, the engine and frame
were integrated into a single structure to
enhance rigidity. The cowl (bodywork) was
made of fiberglass reinforced plastics (FRP)
to balance reduced air resistance and

weight reduction.

Driving skills are also essential to improve

) fuel-saving driving. We considered the ideal
8 o) : driving method in preparation for the race. To
oL maintain an average speed of 25 km/h or more
o) T ez 2n while extending the engine shutdown time as
gz:zﬂ A m much as possible, we decided to stop the
S' Nl engine between 20 and 35 km/h, and restart

and accelerate the engine once the lower

speed limit was reached.
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The day before the tournament (October 12,2024)
In practice, the drivers were scheduled to complete 7 laps of the course (1

lap = approximately 2.4 km), just as in the final race. Throughout the day, the
drivers would familiarize themselves with the track, optimize their pace, and
check the car's setup, among other preparations.
Right after the practice run started, the rear tire
burst, making the car unable to continue.
Fortunately, the driver was unharmed, and the
damage to the machine was minimal, requiring only
the replacement of the rear tire. The cause of the
issue was that the cowling contacted the rear tire
during the run, damaging it. After making the
necessary repairs, we conducted a test run on the course, and the machine

performed very smoothly.

Results

The final (October 13, 2024)

Since we couldn't do enough practice runs

the day before, we were unable to adjust the
car condition or check the pacing, which left
us feeling a bit uncertain heading into the
final. However, the condition of the machine
was good, and we made a strong start,
smoothly completing the laps.

During the race, we communicated with the
driver to exchange information about the car's
condition, speed during engine start/stop, lap
times, and other relevant data to manage the
team. However, due to a miscommunication

with the timekeeper and insufficient information transfer, we successfully

completed the race but were disqualified for exceeding the time limit.

Results
Record 304.576km/L  Average speed per hour  23.881km
Consumption 53.810cc Running Time 41:10.717
Over the time limit {Disqualified)

Discussion & Conclusion

Factors contributing to the disqualification.

1) Lack of team management skills

2) Insufficient technical knowledge

3) Lack of initiative
1) Due to the insufficient meetings and lack of understanding of each team
member's role, we approached the tournament unprepared, which led to
communication errors and a significant mistake, resulting in almost a 2-
minute time overrun.
2) We failed to diagnose the cause of an unusual noise and left the issue
unaddressed, which ultimately led to a flat tire.
3) There was a sense of complacency, with the assumption that someone

else would take responsibility, which hindered our ability to act proactively.

Additionally, completing the race allowed
us to collect valuable data from the data
logger and driving performance. Moving
forward, we will analyze this data to
improve fuel-saving technologies and aim
to set new records.
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