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Introduction We then numerically integrated the acceleration data to find the velocity

The prices of accelerometers and micro-controllers have dropped and altitude of the rocket as functions of time.

dramatically in recent years. They can now be used in experiments that
were previously too expensive to conduct. We have used these devices
to measure the acceleration of water rockets, and have compared our
results to a theoretical model developed by Peter Nielsen of the
University of Queensland.
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We designed and built a data acquisition circuit using an Arduino
Nano micro-controller, an MMA 7455 3-axis accelerometer, and a 4GB
micro-SD card.

Results and Analysis

Accelerometers do not measure true acceleration directly, but rather a
combination of the true acceleration and the graviational field g. Measurements 15 Flapsed Time (s)
made while the rocket sat vertically on the launcher were used to determine g and
the orientation of the accelerometer compared to the rocket's longitudinal axis.

The value of the gravitational field was subtracted from our data. (We had to
take into account the rocket’s change of direction at the apex of its flight to do this.)
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The following graph shows our acceleration data throughout the flight with
important phases of the flight marked.
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Rocket leaves the launch tube Conclusions and Future Work

Acceleration (m/s?)

Inexpensive micro-controllers and accelerometers can be used to make
acceleration measurements of rockets in flight.
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Rocket lift-off from the launcher ® Our data confirm Nielsen's theoretical model for water rocket flight.
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circuit board itself ® Water rocket flights routinely exceed 8g of acceleration.
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1 off easily. The next graph shows our data with the theoretical model of Nielson ®
superimposed. We had only crude measurements of the air pressure in our rockets,

and chose the pressure in Nielsen's model to give the best fit to our data. There

are no other free parameters in the model.

For future work, we suggest developing a more precise method for
measuring the air pressure in the rocket. We also suggest using an
accelerometer capable of reading a larger range of accelerations.
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