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Research Racer CO2 Car

The Research Racer Competition CO2 Cars are cars used as miniature racing cars which are propelled
by a carbon dioxide cartridge, pierced to start the release of the gas, and which race on a typically 60 feet
(18 meters) track. They are frequently used to demonstrate mechanical principles such as mass, force,
acceleration, and aerodynamics. They are formed by shaping a single piece of wood or plastic into the
body of the car.

Rules

e Racer must be powered by one 8 gram CO2 cartridge.

e Racer must fit onto a standard CO2 track.

e If a car fails the initial weigh in, the race officials may provide the student with an opportunity to
bring the racer up or down to weight limits.

e Any Racer deemed unsafe by judges will not be raced.

e All parts must be made of either wood or plastic. Glass and/or metal parts will be deemed unsafe.
Exceptions: Guide lugs can be metal and axles may be metal, plastic or wood.

e All decisions of weight, size limits, or safety are the responsibility of the judges. The judge’s
decisions are final.

e A car must remain in a safe and operable condition after all racing and be capable of safely
racing again to be eligible for an award.

e Racer must have (4) wheels that freely rotate and make contact with the racing surface in the
starting gate of the race.

Specifications

Length 6 inches minimum and 12 inches maximum
Width 1 inch minimum and 4 inches maximum

Weight 30 grams minimum and 60 grams maximum
Power Plant Chamber Wall Thickness 1/8 inch minimum

Power Plant Chamber Depth 1 7/8 inches minimum and 2 1/8 inches maximum
Center of Power Plant to Race Surface 1 1/8 inches minimum and 1 7/8 inches maximum
Required Number of Guide Lugs 2 (Minimum of 4 inches apart)

Documentation

The competitor will provide an Engineering Portfolio that will be submitted in a three brad clear front
portfolio cover (No binders allowed. Example portfolio). The Event Coordinator will provide each
competitor a sticker for their portfolio and Research Racer. The competitor will place the stickers on the
outside of the folder at the top right corner of the front cover. The Engineering Portfolio must include:

Cover page with Student ID#, Category #, Category Name and a 3"x5” picture of the Racer
Table of Contents

Research for the design concept

Detailed design drawings to scale, no larger than 11" X 17", of all parts, sub-assemblies or final
car with appropriate dimensions

Student explanation of their design

Pictures documenting the build process (2 pages maximum)

e Professionally Cited Sources for Research

Judging
e 25% Appearance: Quality of craftsmanship and appearance
e 25% Engineering Portfolio: Completeness and detail level of the required elements
e 50% Race Results: Points will be awarded based upon race times

Each Racer will be judged based on the rubric for this event. For race results, 1% place will receive 10
points, 2" place will receive 9 points, 3™ place will receive 8 points... points continue decreasing by one
point per place through 10" place. In case of a tie, the Racer with the highest engineering portfolio score
will place higher.
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